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PREFACE 


The history of this Work may be told briefly. 

The Dictionary of the Dconomic Droducts of India, 
written by me and published 1885-94, having been ont of 
print for some time, it was resolved by the Grovernment 
• of India that a corrected and abridged edition should 
be brought out. The instructions provided that the 
work should b*e limited to a single volume, the arrange¬ 
ment of which should follow that of the Dictionary ; 
that it should be confined to products which are of 
present or prospective industrial or commercial impor¬ 
tance ; and that Sir W. T. Thiselton-Dyer, Director 
of the Royal Botanic G-ardens, Kew, be requested to 
exercise supervision over the compilation of the work. 
In acceding to this request, Sir William recommended 
that a definite plan for the work should be settled 
before commencement by a small committee in com¬ 
munication with the author. This recommendation was 
adopted by the Right Hon. the Secretary of State for 
India, the committee appointed being empowered to 
make recommendations on any other points of detail 
not sufGiciently provided for in the instructions issued 
by the Grovernment of India. The Committee were as 
. followsSir W. T. Thiselton-Dyer, K.O.M.G., O.I.E., 
F.R.S., Director of the Royal Botanic Gardens, Kew, 
Chairman; Mr. J. S. Gamble, C.I.E., E.R.S.; Professor 
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Wyndham R. Dunstan, E.R.S., LL.I)., Director of the 
Imperial Institute; and Sir Thomas Holderness, K.O.S.I. 
Eieut.-Colonel D. Prain, O.I.E., E.R.S., was subsequently 
appointed a member of the Committee. The writing of 

a 

the work was commenced in 1904 and completed in 1907. 
During its progress the manuscript of many articles was 
submitted to scientific experts who were good enough 
to allow me to consult them. Among these I may 
mention the generous help received from the members 
of the advisory committee, more especially Sir William 
Thiselton-Dyer, who, during his long and honourable 
connection with Kew, had gained a unique knowledge 
of the products of India, and was ever ready and 
willing to assist in forwarding the best interests of the 
work. Sir Thomas Holland, K.C.I.E., F.R.S., Director ' 
of the Geological Survey of India, kindly perused all 
the articles on “Metals and Minerals,” and made 
numerous valuable suggestions. Mr. T. H. Middleton, 
M.A., Assistant Secretary, Board of Agriculture, per¬ 
mitted me to consult him regarding “Live Stock.” 
Dr. Harold H. Mann contributed towards the article on 
“ Tea ” ; Mr. H. M. Leake, M.A., on “ Indigo ” ; Mr. 

C. A. Barber, M.A., on “Pepper.” Mr. E. M. Holmes 
was good enough to read the proofs of certain passages 
on drugs ; Professor A. H. Church, E.R.S., very readily 
responded to my inquiries, and Dr. J. A. Voelcker 
advised me on doubtful points in agricultural chemistry. 
Mr. E. W. Thomas, Librarian India OfiSi.ce, rendered 
invaluable service regarding the origins of Indian 
classical and vernacular names. Professor E. Rapson, of 
Cambridge, was similarly good enough to help me on 
several occasions with the Indian classic authors. Dr. 

G. A. Grierson, C.I.E., was most liberal in his responses, ^ 
and Mr. W. Poster was ever ready to supply infor¬ 
mation regarding the Records of the India OfiS.ce. 
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I may venture to explain that an effort has been 
made to render all trade statistics on the standards of 
English weights and measures, and while giving the 
rupee values to state now and again the equivalents in 
pounds sterling (Is. M. to the rupee). Unfortunately, 
by the time the press order had to be given, official 
returns later than 1905-6 were not as a rule available 
, for all aspects of trade, so that while incidentally 
quoting such returns as were to hand of a later date, 
the main contentions of the Avork turn on the positions 
attained in 1906-6. 

I cannot close these explanatory remarks without 
statmg that the bulk of the work has been written 
from the material sent to me from India by Mr. I. H. 
• Burkill, M.A., Eeporter on Economic Products. In 
connection with the preparation of the Dictionary there 
had been established in that office what have come to be 
officially known as the “Ledgers.” These consist of 
books of blank paper assorted within boxes according 
to the names of the products of India. Into the books 
had been pasted cuttings from numerous publications, 
official and otherwise, in sequence of date, passing on¬ 
ward to the Dictionary and subsequently to the present 
day. It thus became comparatively easy to ascertain all 
new particulars, and to verify the data and correct the 
mistakes of the older work. In a similar manner, 
though perhaps not on so elaborate a scale, cuttings 
had been preserved for many years past both in the 
Eevenue and Statistical Department of the India Office 
' and in the Office of the Director of Kew. In addition, 

: therefore, to the material amassed in India, I had placed 

at my disposal the papers brought together in England 
^ in the manner indicated, and the work as issued may, 
I trust, be found a useful digest, within the previously 
assigned limits, of all available information. Lastly, I 
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must take tke opportunity to acknowledge my great 
indebtedness to the Librarians of the India Office and of 
the Kew Herbarium for the limitless facilities afforded 
me in consulting the numerous works, not recorded in the 
official ledgers, and for thus having greatly enhanced 
the value of the historic details. The primary objects 
kept in view have been to restrict observation to what 
concerns India, and to make the work of practical value 
to the Commerce and Industry of that country. 

GEOEOE WATT. 


Kew Gardens, July 1908. 
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AS ROM! A AUGrlJSTAj^ / Roxb., Trans. Sog. Arts, 1804, D.!E.P 

xxii., 382; 1806, xxiv., 151 ; FL Br. Ind., i., 375 ; Gamble’ 1, 7-97 

Man. Ind. Timbs., 1902, 104; Stercultace^. Pererxiiial Indian Hemp Perennial 
or Devil’s Cotton, ulatkambal, Journal, olaJc-tambol, sanu-Joajjashi, etc. BCe^np. 

A large open bush, widely distributed throughout the hot moist tracts 
. of India and readily propagated by cuttings. 

The bark affords a strong white bast Fibre, first discovered by Roxburgh Fibre, 
in 1801 {Substitutes for Hemp and Max): it is easily separated by retting in 
water or by decortication. It may be made to yield annually two or three 
crops of shoots, from 4 to 8 feet long, but according to Gamble requires rich 
land and plenty of moisture. The root-bark is held in high esteem by ISTative 
practitioners as a Medici^ for dysmenorrhcea. [Gf. Cross, Chem. Exam, in Imp. Medicine 
Inst. Tech. Bepts., 68; Pharmacog. Ind., I, 233; Kanny Lall Dey, India. Druas 
Ind., 1896, 2; Agri. Ledg., 1896, 6; etc., etc.] 

ABRUS PRECATORIUS, JBinn. ; FI. Br. Ind., il, 175; Gamble, 

Man. Ind. Timbs., 1902, 240; Leguminos^. Crab’s-eye, Jequirity, 1,9-14. 
the so-called Indian Liquorice; a plant more or less sacred, and Crab’s-Eye. 
known by the following names— rati, gaungchi, gunjJid, guri-ginjd, 
etc,, mostly traceable to gungha in the Sanskrit. A beautiful climbing 
shrub found throughout the plains of India and Burma, and on the Hima¬ 
laya and other hills up to altitudes of 3,000 feet—cosmopolitan in the 
tropics. 

■^e small shining red seeds are almost universally used by Indian gold¬ 
smiths as weights; they average 1-75 grains. The Koh-i-nur diamond was Weigbte. 
weighed "^th raU seeds. The chief interest turns, however, on the criminal 
^e to which they^ are put. Ground down to a paste with a little cold water, 
they are made up into small pointed cylinders {sms or sutaris), which if inserted Buis. 
below the skin of a bullock, or even of a human being, cause death in a few hours. 

^ample, 20 cases of abrus-poisoning in animals reported from 
the N.-W. and C. Provinces in 1897-9; from the Ranjab (1897-1903) 16 cases 
ot anim^ and one of human poisoning; and from Bengal, 5 animal and 3 human 
c^es. ^ The lethal dose (according to Robert) is only 0-00001 grm. per kilo of 
the animal s weight. The toxic proiJerty is due to two proteids—a globulin 
IS thus closely analogous to the venom of snakes. When 
boued, the seeds may be eaten, since their poisonous property is then destroyed. Food. 

Ihe roots ^e sold as an indifferent substitute for liquorice. [The names of a 
tew only of the more important writers need be quotedWarden, Waddell, 

Sidney Martin, Weir-Mitchell. Beichert, Klein, etc.; also Pharmacog. Ind., in. 

(app.), 15X-2; Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iil, 98.] 
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acaciA 

ARABICA 
Q-uni Arabic 
B.EI.P., 
i., 14~7. 

Fibre. 


Medicine. 


CENEEIC PEOPEETIES OE ACACIA 

ABUTILON AVICBNNAE, Gcertn. ; FI Br. Ind., i., 326-7 ; 
Malvaceae. TEe Indian Mallow or American Jute. A small busE met 

with in North-West India, Sind, Kashmir, etc. 

The bark yields aFiBUE, spoken of as superior to Jute (Dodge, Useful Fiore 
Plants of the World, 35), According to Duthie, the fibre is much valued in Kash¬ 
mir. A, iiifHciiftt, Sweet , and A . asiatienm, G . Don —two species that from 
the* industrial standpoint cannot be separated from each other. The former 
is distributed throughout India, in fact the tropics, and the latter is met with 
chiefiy in Western India. They are often spoken of as Coimtry Mallow, 
jhampi, potari, etc., the seeds being halhij. They yield beautiful white bast 
fibres, and the leaves, roots and seeds are rich in mucilage, hence used as 
demulcents, emollients, and diuretics, and prescribed in fevers as cooling 
Medicines. 


i., 17-61; 
iv., 188; 
V., 320. 


Commercial 

Species. 


Generic 
Properties.. 


Pangi and Gum, 


Fibre Structure. 


Agriculture. 


Fodder. 

Acclimatised 


B.B.P., 
i., 17-27- 
Babul. 


ACACIA, Willd.; FI Br. Ind., ii., 292-8; Agrl Ledg., 1902, 
No. 2; Leguminosje. A genus of spinose or prickly climbing shrubs 
or trees, which constitutes the most characteristic group of plants in 
the Sub-order Mimosejs. There are in all 430 species, of which two- 
thirds are peculiar to Australia. India possesses only some 22, and 
these are distributed throughout the plains, two ascending to altitudes 
of nearly 5,000 feet. [C/. Prain, Some Additional Leguminosce, Journ. 
As, Soc,, Beng,, 1897, Ixvi., 506-11; Gamble, Man, Ind, Timhs., 
291-302 ; Brandis, Ind, Trees, 263-9 ; Duthie, FI Upf, Gang, Plain, 
i., 312-9 ; Cooke, FI, Pres, Bomb., i., 443-51.] ^ 

It might almost be said that every Indian species is of some economic value. 
Three are of commercial importance, viz. Acaeia ariMpfi, A, Cateeiiu, and 
ji. Senegal, while the remainder are mainly of local interest. The bushy 
and arborescent forms, as a rule, afford astringent barks, leaves, or pods, and 
are appreciated as Medicines, as Tans or as Bye Auxilmies. Many of them . 
afford useful Gums that are more or less soluble and edible. Interesting par¬ 
ticulars regarding the fungi that appear to be instrumental in the formation 
of these gums will be found in a paper written by Mr, J. B. Prebble, and 
published in the Pharmacographia Indica (i., 544-55). The barks of some 
species yield coarse cordage Fibees. The majority of the trees are of the greatest 
value to the inhabitants of the tracts where they are at all prevalent, both as 
sources of Timber and Fuel. With regard to the timber, Mr. Gainble observes 
that the Indian species have sharp prominent medullary rays, which are short 
in A. Cateehte, fevruginca, and modesta, but long in the others. As a rule 
they are not well marked in a radial section, but a. leucopUima. and arahica are 
exceptional in this respect, the former being beautifully marked. All the species 
of Acacia are recognised as of the utmost importance in Agriculture, as for * 
example in the reclamation of waste lands. Indeed, in certain arid regions, they 
are the chief trees and shrubs met with. And lastly, either as living hedges or as 
dead thorny fences their spinose property is much appreciated for the protection 
of cultivated lands, and the leaves beaten from the twigs afford a much-valued 
Fodder to the cattle of the regions in which they are plentiful. 

A few foreign species have become completely acclimatised in India, such 
as A. deaihata —the Australian White or Silver Wattle; A, wicianooeyion —the 
Australian Black Wattle; A. eiecarrens —the Common Wattle. These are fairly 
general in the warm temperate tracts of India, more especially in the Nilgiri 
hills, where they were introduced in 1840. [Gf, Maiden, Gums and Resins of 
Australia, 172; Hooper, Agri. Ledg., 1902, No. 1; Imp. Inst. Tech. Repts., 
1903, 314-5.] 

It may perhaps suffice.to deal very briefly with the so-called unimportant 
species and to touch mainly on their special features of interest, leaving the 
above general observations as more or less applicable to them all. 

A. aribiea, Willd.; FI. Br. Ind., ii., 293. Tliis is tie Indian 
Gum Arabic Tree, tie babdl or Uhar, babola, gdbur, baJcar, etc. 
Dutt {Mat. Med. Hind., 160) gives it tie Sanskrit name of vavvula, while 
babula is a word which according to Eiee is only Sanskritised, and 

•> 
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CULTIVATION OF THE BABUL ^ 

Sir Walter Elliot {FI. Anih.) says it is the BarMramu of ^ Sanskrit. 
In South India it is known as Icaru (or karuvelam), gdbli, jdli, f&nia, etc. 

Habitat. _This is one of the most widely distributed and prevalent of small 

trees in India, but chiefly on village sites, borders of fields or waste lands, where 
it is usually seen to be gregarious. It prefers a dry to a moist climate and ac- 
cordin^^ly is, as a rule, absent from the coast tracts ,• it disappears gradually 
from &ngal, Behar and Oudh, on the Terai of these provinces being approached ; 
is absent from the warm moist tracts of Assam, Manipur and Burma; is most 
prevalent from the North-West Provinces, through the Central Provinces, to 
Berar, Central India, Bombay and Sind; and mdght b© said to attain its 
great4t development in lower and middle Sind, where it is probably truly 
mdit^enous. It does not appear to be a native of many parts of India, where 
it is nevertheless common, e.g. the Panjdb, Oudh, Bengal and Madras. ^ In 
the Pan jab it is mainly grown on canal embankments, and in the United 
Provinces by roadsides and on islands in the Ganges. [Of. Bept. Arhoricult. in 
Pb., 1890-3, 6.] 

Varieties.—Some short time ago Sir Dietrich Brandis {Ind. Por., Sept. 
1897, 23, 35*9) raised the question of the varieties of this species. He 
referred to the hauUa babul of Berar (the Tcowri, haoria, and vedi —mad—of the 
Deccan) as a small tree with deeply cracked and exfoliated bark, broad marginate 
pods, and stouter spines than the ordinary form which in Akola is distinguished 
as telia babul (the godi (sweet) babul, according to Fagan, Shuttleworth, etc.). 
Another variety is the cylindrical babul known as ram-hanta (possibly the Kabul 
or cypress babul of certain writers. [Of. Panjab Oaz. (SialJcot), 1894, 11 ; 
Gamble, Man. Ind. Timbs., 292; Cooke, FI. Pres. Bomb., i., 444.] The hauUa 
or hauria is a smaller tree, grows on poorer soil, and affords a much less valued 
timber than the ordinary or telia babul (Brandis, Ind. Trees, 264). It would 
, seem that the well-known variability of A.eaeiti arahica in merit of gum tan 
and timber afforded, may to a large extent be dependent on tliis question of 
the varieties or [climatic conditions of the species, hence the subject is well 
worthy of careful consideration. 

Cultivation .—The babul is raised from seed, bears transplanting indifferently, 
and according to some writers may be propagated by cuttings. It can b© sown by 
drill or by being broadcasted, and in either case just before the rains or, say, in 
June and July. The seeds germinate slowly, for they are exceedingly hard, and it 
is customary to soften them by steeping for a day or so in water or in liquid cow- 
manure. The seed is generally^ gathered in April, and by the Native cultivator 
is often coated with cow-dung' and kept in that condition till July, then sown 
on the spot where intended to be grown. Most writers affirm that germination 
is best effected by making goats or sheep jSrst ©at the seeds. This, however, 
would seem to be a mistake, for these animals will not eat shelled seeds and 
do not care much for rip© pods; they prefer green pods with immature seeds. 
When mature the animals eject them from the mouth dui'ing rumination, 
and the seeds thus never actually pass through the alimentary system. If, 
however, they chance to be retained for some hours in the first stomach of a 
ruminant the seeds would no doubt be found to germinate freely. 

The plants have to be thinned out about the third year until the healthiest 
occupy distances of from 10 to 20 feet apart. In the third year they will flower 
and bear fruit; and according to the experts of the tanning industry in Cawnpore, 
the bark is in its most perfect condition when the trees are from 4 to 6 years 
old. Curiously enough, however, many Natives affirm that the older the trees 
are the stronger the tanning property. This does not appear to be the case, for 
according to European tanners the colouring principle develops but the tanning 
value decreases with age. If, therefore, babul plantations be raised with a view 
to returns from tamiing-bark and fuel, the trees should be uprooted after from 
6 to 10 years, in order to secure the best financial results. At on© time it was 
supposed that a system of pollarding plantations might be the most remunerative, 
but plants so treated have been observed to grow so very slowly afterwards 
that it has proved preferable to uproot and replant. The bark is sornetimes 
stripped ofi the living plants, but the wounds heal so very badly that this is by 
no means an approved method of procedure. [Of. Fagan, Ind. For., x., 393, 441 ; 
Lushington, Ind. For., xxd,, 252.] 

Cost of Production and Profit. —^Mr. Ozanne [Letter l^o. 607, dated July 1884, 
para. 16) furnishes returns given by a Parsi gentleman of Gujarat. Briefly 
these may be said to give the cost of cultivation and rent of land for 10 years 
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as Bs. 24, and the gross proceeds for gi-azing and fuel as Rs. 251, thus leaving 
a net profit of Rs. 227. Dr. Leather {Agri. Ledg., 1896, No. 18, 158) shows the 
working expenses for an acre of land in Agra under habul as Rs. 146 and the 
gross receipts Rs. 440, so that the net profit in 10 years came to Rs. 294. But 
in neither of these eases does allowance appear to have been made for the sale of 
bark, the plantations having been undertaken simply for fuel purposes. In 
conclusion it may be observed that on good soil the tree is much l^s gregarious, 
is allowed to grow to a fairly large size, and is accordingly valued more as a 
timber tree than as a source of fuel. A tre^ is considered full-grown in from 
20 to 40 years, and may then fetch from Rs. 40 to Rs. 100 according to the size of 
the timber afforded. 

The variety (mentioned above) as kaulia or vedi is that usually grown in 
Berar and Western India, when fuel only is desired. The telia or godi is ordinarily 
allowed to run to timber. Success in cultivation would seem to depend upon 
several circumstances, such as the scarcity and consequent high price of fuel 
a good market for the bark, the existence of suitable land at low rents, etc., etc! 
But it must never be forgotten that, to be successful, production of babul fuel 
and babul bark must be in close proximity to the markets, since neither product 
could bear heavy railway freights. 

Soil. —^According to most observers the babul prefers a sandy light loam or 
black cotton soil to heavy clay, but appears to be somewhat indifferent to the 
presence of a fairly large percentage of reh or shor (efflorescent salts—see 
Alkalis, pp. 51-6). But it does not succeed either on rocky and liilly ground or on 
low-lying and submerged tracts, hence plantations to be made profitable must be on 
fairly good soils. The yield and quality of the gum, of the tanning bark and of 
the timber—its three chief products—^greatly depend on the condition of the plant. 

Enemies. —The hfe of the tree is generally said to be about 20 to 30 years *; 
at all events after that age it seems to become a ready victim to the ravages of 
various pests, among which the pubs of one or two longicom beetles may be 
specially mentioned. Mr. Stebbing {Injurious Insects of Forest Trees, 67, 69) 
describes these as €€elostet’'na Sitinntor and JPaeUyiUssus Iiolasericentt. Its 
greatest enemy, however (especially during the first 3 or 5 years of its existence), 
is probably the goat. 

The commercial products and utilisations of babul may be dealt with under 
the following headings :— 

1. The Qum. —This exudes in March., April and May, according to 
the yast majority of reports, but in connection with Amritsar it is said 
to ooze from the trees in the months of October, November and December. 
A tree yields a maximum of about 2 lb. a year, but the average might be 
more safely put at a few ounces. In certain localities little or no gum 
is given by the trees, and seasonal variations in yield are also well known 
and are said to be dependent on abnormal climatic conditions. Tapping 
the trees is generally believed to accelerate the how, but this is not often 
practised, and may be detected by the presence of long stalactiform masses. 

The gum occurs in the form, of irregular and broken tears agglutinated, 
each tear being half an inch in size and of a pale straw-colour to red, 
brown or almost black, according to the age of the tree. The quantity 
yielded varies directly, but the Hghtness of colour and quality, inversely 
to the age of the tree. Such, at least, is the general opinion, although 
the Amritsar report states that old trees do not yield any gum at 
all. Long exposure to atmospheric influences, more especially to damp 
and rain, darkens the colour and lowers the value of the gum, 
besides making it astringent owing to the quantity of tannin (from the 
bark, doubtless) with which it becomes charged. [G/. Vilbouchevitch, 
Journ. d'Agri. Trap., 1901, i., 49.] Observers have also noted 
that gum exuding from gnarled stems or diseased portions is dark; 
moreover, that it varies in colour and becomes brittle by exposure 
to the sun or artificial heat. [Of. Goetze in FJiarm. Zeit, 18,119 ; Journ. 
CJiem. Indust., 1903, xxii., 429.] The purer and paler-coloured gums 
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USES OF BABUL GUM 

reduce FeLling’s solution only slightly, are darkened in colour by ferric 
cbloride and gelatinised by borax. Tbe darker samples (bigbiy charged 
mth tannin) are precipitated by basic acetate of lead, form inky colorations 
with ferric cbloride, deep brown with bichromate of potash and red with 
I molybdate of ammonia. They freely reduce Febbng’s solution. Moreover, 

* the darker portions are much less soluble in water and leave a gelatinous 

portion undissolved. [(7/. Pharmacog. Ind., i., 551.] 

c/5es.— Indian gum arabic is used in Calico-peinting and in all other 
industries where a mucilage is necessary and in which the peculiar pro- 
j perties of this particular gum are recognised as specially suitable. Amongst 

other minor purposes it is, for example, employed*^ as an ingredient in 
whitewash and in paints used for wall-distempering. It is^ added to 
certain Moetaes and to paints that are used for clay toys. Asa Medicine 
I it is an indifferent substiti^te for the true gum arabic of European phar¬ 

macy. ^ It is often used as a vehicle for castor oil, and has the merit of 
absorbing the offensive smell. One drachm of gum dissolved in f oz. of 
water will carry 1 oz. of castor oil. Its use in lozenge-form is diminished 
I by the fact that it is less soluble than the true Gum Arabic. Wf. Taleef 

Shereef (Pla;^air, transL), 1833, 142-3,] 

At one time the gum was said to form an important item of human 
Food in times of scarcity, but recent inquiry has brought out a flat 
I ^ contradiction of that statement from almost every district in India. The 

gum at all seasons is several times as expensive as the grains eaten by the 
poor; preferably, therefore, they would purchase grain with it. It is 
nowhere so abundant as to become a famine food. It is, however, un¬ 
questionably^ edible, and fried with ghi, sugar and spices, is employed in 
the preparation of certain Native sweetmeats which are very generally 
eaten after child-birth. 

^ ' So far as they have proceeded, the investigations into the Indian 

i gums suitable for the European confectionery trade have revealed several 

very surprising circumstances connected with this gum. There are, for 
example, great variations in quality, which are not alone to be explained 
by adulteration with inferior gums. Not only does the quality depend 
j largely on the age and variety of tree, but on* the locality of production. 

Thus two samples, one said to have been the best quality from Nagpur, 
the other from Cawnpore (both believed to have been authentic samples 
of Acacia arabica gum), were forwarded to Messrs. Eowntree & Co, 
for examination and report. The reply which came in due course was— 
“ They gave exceedingly dark solutions of medium strength, but both are 
quite useless to us on account of the colour.” A third consignment 
. procured from the Panjab was said to give a pale solution, very thin 

I probably of httle value for any purpose.” The best Indian edible 

gum, from Messrs. Eowntree & Co.’s standpoint, would appear to be 
that referred to under A, Aacq^ie'inontii, It would thus seem that, 
far from Acacia arabica affording the best edible gum arabic of India, 
it might almost be described as the least important of all the Indian 
edible gums. It seems, however, *probabie that babul gum from Sind 
may be oi a much superior quality to that from other parts of India. 
As met with in trade this gum comes mainly from the Central Provinces 
and Berar and is known in Bombay as Umrawatti and Amrad, But 
attention may here be called to the circumstance often discussed {e.g. by 
Yilbouchevitch, lx, 48), that all gum from the same species and even 
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from the same tree is not of equal quality. The variation is doubtless 
due to bacillic action, and ants liave been spoken of as facilitating tbe 
ingress and dispersion of the bacilli. 

Price .—The information available regarding tbe price at wbick tbe 
gum can be procured is so conflicting as to render tbe returns practically 
worthless. They range from Es. 12 to Es. 50 per 100 lb. 

baA Tan and Dyeing Ea6wZ-bark is perhaps one of 

the most extensively used and most highly valued of the crude tanning 
materials of India. It is in fact, with many of the Native tanners, 
the chief Tanning- Substance in practically all provinces except South 
India, where its place is to a large extent taken by the tanner’s Cassia 
{Cassia auriculata). It is also very extensively employed by the 
dyers because of the rich colours it aiffords. In a work such as the present, 
space cannot be afforded to deal with th^ methods of dyeing and 
tanning pursued, nor to furnish the formulae of the special preparations 
employed. The reader must consult the Dictionary and other such works 
for all details. 


Source of Bark. Scarce.—The introductory paragraphs of the present article have already 
set forth some of the practical considerations regarding production of hdbul- 
bark. It is commonly obtained from trees felled for fuel, and the bark very 
often becomes the woodman’s wages. So again the observation has been made 
that the bark from old trees is not so valuable as that from trees 6 to 10 years 
of age. In order, however, to obtain perfectly trustworthy information on 
this point an extensive series of barks from a selected number of districts was ^ 
procured from trees of various known ages and during certain j0xed seasons of 
the year. [<7/. Agri. Ledg., 1896, No. 9, 42, 54--5.] Apparently no report 
has as yet been published of the results arrived at by the examination 
of the barks, thus specially brought together for that purpose. Hooper, 
however, affirms that the tanning content imdoubtedly increases with the 
age of the tree ” {Agri. Ledg., 1902, No. 1, 23), and he cites a report of 
Mr. J. Teil of date 1845 in support of that opinion which is exactly the opposite 
of the modern view held by the European tanners of India. Recent inquiry has, 
however, been prosecuted sufficiently far to reveal the circumstance that hahul- 
bark is hardly likely to compete successfully with the tanning materials already 
procurable in Europe, and that very possibly it will never even pay to manu¬ 
facture for export a tanning extract from this bark or from the bark and pods 
combined. Much has been written on this theme, but it may be said that the 
chief claims of 6a6w?“bark turn on its cheapness and abundance. It is bulky 
and the percentage of tanmn is small, hence it cannot be profitably carried for 
more than short distances. Accordingly the conclusion must be that &a6wZ-bark 
is a tanning material of great local value, but one that stands a poor chance of 
rercentage of being exported to any appreciable extent. It contains 18-95 per cent, of catechol 

anma. tannin, wdiich takes a beautiful cream colour when precipitated with gelatin. 

Martin says that f lb. of the bark suffices for each maund of hides. {Gf. 
Monographs, Tanning, and Working in Leather :—Walton, XJ. Prov., 23 ; Martin, 
Bomb., 7; Chatterton, Madras, 26; Rowland N. L. Chandra, Bengal, 11-2: 

0. Gr. Chenevix Trench, C. Prov., 7.] 

Price and Supply .— Very little of a definite nature can be publisbed 
on these subjects. It has been reported recently that the annual con¬ 
sumption in Cawnpore alone is over 200,000 maunds, valued at eight 
annas a maund. But Cawnpore is the great tanning centre of India, and, 
therefore, its transactions represent a very large slice of the total traffic 
in the bark. Quotations have been obtained from Dumraon, Bandelkhand, 
the Central Provinces, Shahpura (in Eajputana), Delhi, Poona, etc., etc., 
which show that the bark fetches from 8 annas to as much as Es. 2-4 
per 100 lb. These and such as these are the returns that have come to 
hand, and they afford very little trustworthy information other than 
that the bark is a local product which in point of price is, like most 
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other commodities, influenced very greatly by the laws of supply and 
demand. 

Bahul’hd^xV is extensively employed in India as an astringent Medicine, Medicine, 
and the ashes as a dentifrice. 

3. Tanning Pod. —Roxburgh {Trans. Soc. Arts, 1805, xxiii., 408-10) Pods, 
was apparently the first person to draw the attention of Europe to 

the large and valuable supply of these pods that might be procured 
from India. This subject did not, however, seem to attract much at¬ 
tention until 1884, when an absurdly high valuation as a Tanning Ma¬ 
terial was attributed to the pods. It was then affirmed that when spurious 
crushed and freed from seed, they would fetch £40 a ton, or 50 per cent. ^leputation. 
more than was then being paid for oak-bark. This naturally led to 
numerous experiments to test the yield per acre, the cost of production 
and methods of crushing and baling the material. When the desired 
report finally came to hand from England, hahuh'pods, ceased to attract 
attention ; they had been found to contain at most 9J per cent, of tannin. Percentage of 
and could not bring more than £10 a ton. All interest in the subject died 
as quickly as it had arisen. A more hopeful result seems, however, 
to have been obtained by Mr. Chatterton. The Agricultural Ledger, 

(1896, No. 9, 46) may be consulted for further particulars. But crushed 
&aZ)wZ-pods impart a beautiful colour to leather, and mainly on that 
account enjoy a certain local reputation as a weak tanning and dyeing 
material, useful in conjunction with other substances. At the Cawnpore 
Tanneries the pods are employed almost exclusively for the purpose 
of removing the hme from skins and hides, before tanning the latter with 
&a5w^bark or other substances. The dyers of India often utilise ‘babul- use. 
pods to obtain certain shades that are admired in calico printing. 

An extract may be prepared from the immature pods by inspissation. 

This was known to the Ancients, and through the Greeks reached the 
Arabs, to whom it was known as aha'kia. To this day a Drug comes to 
India under that name from Turkey and Persia, and is sold by most 
Muhammadan druggists. The unripe pods reduced to a powder are 
used as a domestic medicine in all cases where an astringent is indicated. 

They are employed in the manufacture of Tooth-powder, and along Tooth-powder, 
with sulphate of iron in the preparation of ink. The tender young pods ink. 
are eaten as a Vegetable, especially in times of scarcity. They are 
often pickled {achar) and viewed as a luxury, 'especially by the Marwaris. 

The green pods with their seeds are regularly given as Fodder to goats, dodder, 
sheep, cows, and camels. In Sind the green pods are much appreciated. Much valued, 
and in the early part of the hot weather, during April and May, the sale 
of green pods forms an important item in the forest revenue of that 
Province. In the Annual Reports of the Forest Department for Bombay 
(including Sind) the amounts credited as reahsed on this heading average 
from Rs. 12,000 to Rs. 30,206. 

4. Taaninp^ Leaves .—Most of the older writers speak of the leaves of this 
tree being also used as a Tan, but according to voluminous opinions recently 
to hand this would appear to be a mistake. They are sometimes employed in 
dyeing, and are also often utilised in the manufacture of ink, so that they do Dye, 
possess tannin but in such small quantity as to be useless as a tan. The chief ink. 
value of the leaves is as Foudeb, especially in times of scarcity or famine. Fodder. 
Beaten from the lopped and dried spinose branches, they are regularly given 

to cattle. Although the tree is never leafless, fresh foliage appears from Februaiy 
to April. The value of this source of fodder when rain fails cannot be over¬ 
stated, as the tree is thereby Httle, if at all, affected in the production of foliage. 
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THE INDIAN GUM AEABIC TREE 

The leaves constitute an ingredient in the intoxicating drug of Indian hemn 
® ^ they are also made Sp ^h 

5. Minor Industrial and Agricultural Uses. — One of the most widelv 

known of the mmor uses of the plant is for tooth-brushes. Short twi^ Se 
made up into small bundles of about 100 each and in that form are 3orted 
f ^ of f^fde from Karachi to Bombay and practicaUy aU over 

Inda. They are very extensively m demand by the Marwaris ; on being used the 
end IS chewed until it forms a sort of brush. Very strong and durable b«A^! 
are also plaited of yoimg ^een SaSiil-twigs. In fact, this is the chief basket 
of the agricultural and mdustria] classes of many localities (see BaLeralfrt 
Wickerwork, etc. pp.T 14-6). In some parts of the country fishing-traps aresM^Sy 
constructed of the young shoots and the spines are occasionally employed Z 
fishing-hooks or as pins to fasten together the leaves used as platteri Crude 
ropes are sometimes made of the bark fibre. 

In Sind (and to some extent also in the Panjab) hahul is one of the important 
trees on which the Lac insect is reared. The reader will find full narticXrs 
on this subject in The Agricultural Ledger (1901, No. 9). To the Indian^culWor 
hahul IS of the ^eatest possible value. It does not afford much shade, and vet 
curiously enough very little except grass will grow underneath it. On this 
account it is rarely, if ever, aUowed to get established in the middle of fields 
For avenue purposes, where shade is required, it is not a desirable tree. But 
m the Bbciai^tion of waste lands hahul is invaluable, especiaUy where rcA 
efflorescence gives cause for anxiety (see Alkalis and Alkaline Earths, p. 55). 
Grassrapidly becomes associated with it, so that grazing affords a distinct source 
of revenue mSaSiiZ plantations. [Gf. Ribbentrop, Ind. For., April 1900 x:^ ■ 
Moreland, Director of Apiculture in the United Provinces. Official ’Ferporis 
regardM^ the Ahhuspur (Oudh) Experiments.] Sown thickly as a Hepge 
babtd forms a great protection both against animals and the parching, dust- 
wmds. As dead fences, the spiny boughs are universally employed to 
afford temporary protection to valued crops. For these and similir reasons 
foerfMes should invariably be commended in all suitable 

6. The Timber.— Timbeb is highly appreciated for all forms of agri¬ 
cultural implements, because of its hardness and durability. It is espeoiSlv 
valued for cart-wheels. In Bengal, the United Provinces and the CentfAl Pro- 
Vinces the timber is rarely, if ever, employed in house construction or for furniture 
as It IS supposed to be very unlucky. But in the Panjdb, Sind and Bombay no’ 
such superstition exists, and accordingly it is frequently utilised in house-building 
^d IS inuch appreciated where great strength is desired. In Biiapur it is in 
demand for the construction of the carts for which that town is famous. When 
used for furniture, especially wood-carving, the timber is previously carefully 
seasoned m water. Becently it has been suggested that habul-wood might be 
employed for wood-paving. A writer in Capital (March 5, 1903) believes 
that this wo^d be found cheaper in the long run than the present method of 
metalhng. The vnod when seasoned is very durable and much easier to cut 
and shape than the timbers most largely used for paving-blocks. 

As a source of Fuel or Charcoal hahul justly holds a high position in popular 
t the vicinity of all large towns would seem Mghly 

profitable. An average-sized tree will give 5 maunds of fuel, besides branches 
and bark that bring in additional returns. Some few years ago a scare was 
started by the Madras Bailway that hahul fuel injured the boilers. This point 
has been freely discussed since then. The practical result may be said to be the 
conclusion that, as compared with coal, all forms of wood fuel are injurious. 

not more injurious than other timbers, and moreover it has so high a 
calorific value that it is not only extensively used at the cotton and other mills 
and on the railways of Upper India, but would be even more extensively em¬ 
ployed were it procurable in sufficient at)undance. 

A. Cateehu, II Br, Ind,, ii., 295; Heuze, Les 

PL Indust., 1895, iy., 288-92; Prain, Some Additional Leguminosce 
Journ. As. Soc., Beng., 1897, Ixyi., pt. ii., 508-9; Gamble, Man. 
Ind. Timhs., 296-8. Tliis is the Cutch or Catechu tree, the Jehair 
or hatha. Prain has rendered valuable service by establishing the 
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characteristics and respective areas of distribution of the three forms 
of this plant. These are briefly as follows :— 

Varieties of tlae Species: Var. (a) Catechu. Galyx, petals and rachis with Varieties. 
spreading hairs. —This is the most northern form, having been recorded as 
met with in Hazara, Kashmir, Simla, Kangra, Garhwal, Mnssoorie, Central Komaon Kath, 
India, Bihar, and as far south as Ganjam. But it has never been found in the 
Eastern Himalaya nor in Assam, and it has been only once reported as met 
with in Burma. This is, therefore, the ^aif^-yielding form of Kumaon—the pale 
cutch, as it is sometimes called, the hhair, hhoiru, etc. 

Var. (/3) Cateehuoides, Calyx and petals glabrous hut the raohis pvherulous. — pegu Gutcli. 
This is met wuth in Bengal from Monghyr and Patna to Sikkim, Assam and 
Burma. Though quite common in Pegu and Prome it has not as yet been 
collected in the Shan hills nor in Upper Burma to the north of Ava. It 
is, therefore, the cutch-yielding plant of Burma, and “ Pegu Cutch ” is the chief 
commercial form of the extract. Its best names are hhair, Jcoir, sha, etc. 

Var. ( 7 ) Sundra. Calyx, petals and rachis, all glabrous. —This is the Southern Madras and 
and Western plant and affords the cutch of Madras and Bombay Presidencies, Catch, 

being very common from Coimbatore northwards to the Deccan, Kanara and 
the Konkan, and has been recorded so far to the north-west as in Kathiawar 
and Rajputana, and to the north-east in Burma, at Segain, Mandalay, and 
the Shan hills. It is the lal-hhair (red Catechu), the nallasandra (or simply 
sandra, or, as Sir Walter Elliot renders it, chandra), also the kati, hute, hachu, 
hagli, hempu, shemi, harangalli, hdgd, hanni, etc. [Cf. Cooke, FI. Pres. Bomb., 
i., 448; Hooper, Bept. Labor. Ind. Mus.' 1903-4, 28.] 

Chief Products.—These three forms of var. A. Catechu are said to Properties 
be practically identical in their properties and uses. They all 5 deld Q'^dUses. 
•a Gum, an astringent Extract and a useful Timber. 

The Gum is of a pale yellow colour and often occurs in tears one inch Gum. 
in diameter. It is sweet to the taste, soluble in water, forms a strong 
pale-coloured mucilage and is not precipitated by neutral acetate of lead, 
but gelatinises with basic acetate of lead, ferric chloride and borax. It 
freely reduces Eehhng’s solution. It is a better substitute for the True 
Qum Arabic than is babul gum. Most of the superior qualities of Indian 
Gum Arabic, especially those of South India, are very possibly obtained 
from this species of Acacia. 

The Timber. —Sapwood yellowish-white, heartwood either dark or Timber, 
light red, extremely hard, it seasons well, takes a fine polish and is 
extremely durable. It is used for all kinds of agricultural implements, 
wheelwrights’ work, etc. In Burma it is employed for house posts and 
very largely as fuel for the steamers of the Irrawaddy Flotilla. The Fuel 
of dead hhair is much valued by goldsmiths. In Horthern India cutch 
wood is made into Charcoal, and is regarded as one of the best woods oharcoai. 
for that purpose. It has been pronounced good for railway sleepers. A 
cubic foot of variety (a) weighs from 50 to 60 lb.; of (/?) about 60 to 
70 lb., and of ( 7 ) slightly more. But it is as the material from which 
Cutch extract is prepared that the wood of this plant attains its greatest 
value. 

THE EXTRACT CUTCH OR CATECHU. 

It is not proposed to deal with this substance very elaborately in the 
present work. The article in the Dictionary, amplified as it has been 
by The Agricultural Ledger (1895,^ Ho. 1; 1896, Hos. 2 , 35; 1902, 

Hos. 1 , 2 ; 1906, Ho. 3 ) contains practically aU that is known. 

The reader is referred to these publications, and the remarks that follow 
must, therefore, be accepted as an abstract intended alone to set forth 
the aspects of commercial interest:— 

Commercial Qualities of tUe Extract and Methods of Manufacture.—^How far Oommercial 
the peculiarities of the above-mentioned trees aceoxmt for the different properties 
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of the extract, appears never to have been ascertained. It may be mentioned 
as a curious circumstance, very possibly connected with a., that one of 

Exported from the earliest European writers, Barbosa (1514 a.d.) speaks of cacAo as exported 
Cambay. from Gambay to Malacca. The name cacho would seem to be simply the 

Kanarese kachu, and very possibly gave origin to the modem Latin name 
Catechu. In 1574 Garcia de Orta {Coll, xxxi.) gave a complete account of the 
plant, and of the manufacture of the extract under its Tamil name of kati [cate]. 
Origin of Name, a word which by some authors gave the first half of the name Catechu, the second 
being derived from cliuana, to distil. It is probable, however, that although 
the earliest European authors saw the extract being prepared from a. 
the Pegu form is quite as ancient if not more so. It was not, however, until the 
seventeenth century that catechu attracted the attention of Europe. It was 
then supposed to be a natural earth, and as it reached Europe by way of Japan 
Terra Japonica it received the name of Tebba Japonica. About the same time Gambieb also 
and Gambler. found its way to Europe, and was designated Terra Japonica indiscriminately 
with catechu. Cleger exploded the mineral notion of these substances, by 
republishing in 1685 Garcia de Orta’s account of the preparation of the extract. 
He affirmed that the best quality came from Pegu, other sorts from Surat, Mala¬ 
bar, Bengal and Ceylon. 

There are said to be three forms of this substance : (1) Dark Catechu 
or Cutch, chiefly used for industrial purposes ; (2) Indian Pale Catechu 
or hath —a crystalline substance eaten in fan or used medicinally ; and 
(3) Keersal (kirsal), a crystalline substance found embedded in the wood, 
much after the same fashion as Barns camphor. To obtain the cutch 
the trees have to be felled, but the destruction is conducted in so ruthless 
a fashion, and so widespread is the demand, that many officers affirnv 
the total extinction of the tree is threatened \Cf. Uffer Burma Gaz. 
Shan States, 1900, ii., pt. i., 314; For. Admin. Reft. Pegu Giro., 

1900- 1, 10; Summary Settl. Oferations, Lower Ghindwin List., 

1901- 3, 3 ; Hooper, Reft. Labor. Ind. Mus., 1904-5, 26-7 ; 1906-7, 10.] 
The following particulars may be given regarding the manufacture of 

the two first-mentioned extracts :— 

Pegu. 1- Dark Catechu or Pegu Cutch .— Three men generally work to- 

Cuteh. gether : one cuts down the trees and drives the cattle that drag the logs 

furnace; the second clears ofi the sapwood and cuts 
the heartwood up into the little chips required by the third man, who 
attends to the furnaces and boilers. The chips are packed into earthen 
pots holding three to four gallons of water, and the whole is boiled down 
to one-half ; the chips are then taken out, and the liquid of 20 to 25 pots 
Iron Cauldron, is gradually poured into a large iron pan or cauldron, and again boiled 
and stirred and fresh liquid added from the earthen pots until the fluid 
attains the consistency of syrup. The cauldron is then taken of the fire 
stirring. and the contents stirred continuously with a wooden paddle for four 

hours or more, till the mass cools and can be handled. It is then taken 
out and spread on leaves arranged within a wooden frame, like a brick 
mould. It is left over-night, and in the morning the extract is dry and 
ready to be cut up into pieces for the market. It might then be described 
as a brick of cutch weighing 36 to 44 lb. A picturesque and illustrated 
account of the work is given by a correspondent in The Emfress (July 
. 1903). 

AfterTreatmeut. The chips are Sometimes boiled 5.own a second time, but as a rule very 
little is extracted by this further boiling. Much difierence of opinion 
prevails as to the necessity of beating the liquid after the cauldron is 
taken ofi the fire. Some manufacturers are satisfied with half an hour, 
others give it as much as four or five hours. 

Cutch manufacture takes place from June 1 to March 31, but tbe 
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montlis of December to March inclusive are those of most energetid^^f era- 
tions. The produce of each cauldron is approximately 36 to 44 lb. 
but the total jdeld during the season cannot be accurately determined 
since much depends on the quality of the trees, their proximity to the 
boiling place and, above all, the working days of the season. The proceeds 
of one cauldron may be 2,000 lb., or it may exceed 6,000 lb. As to the 
yield of cutch per given weight of heartwood, it is believed that a ton of Yield, 
wood might be taken as yielding 250 to 300 lb. of cutch. 

In the western and northern tracts of India, such as Kanara, Dharwar, other Forms of 
Khandesh, Surat and Baroda, and to some extent Chota Nagpur in Bengal, 

Dehra Dun and Gonda in Oudh, dark-coloured cutch is also prepared by a 
process that only difters in minor details from that briefly described in con¬ 
nection with Pegu. The industry in these regions is on a much smaller 
scale and the appliances are correspondingly less perfect, but the principle 
involved is the same. In Gujarat, as a rule, the trees are not felled, but the 
larger branches are simply lopped of, and these are cut and boiled down into 
cutch. The article from these localities as met with in the market dif ers, 
however, materially in external appearance and shape from Pegu cutch. 

It occurs in small cubes, flat cakes or rounded balls, and is of a redder 
colour and more opaque fracture- The influence of the method of manu¬ 
facture, more especially the use of iron cauldrons, will be discussed in a 
further paragraph. 

2. Pale Catechu or the crystalline substance known as KatJi. —This Method of 
is the restricted name, given in North epn India to a grey crystalline 
substance prepared from a concentrated decoction of A, Catechu wood 
by placing in it a few twigs and allowing the decoction to cool. The twigs 
are removed and the crystalline substance found adhering to them is 
collected and pressed into large irregular cubes. Whether the liquid is 
rejected or is afterwards boiled down to produce a poor quality of dark 
catechu or cutch has curiously enough not been recorded. The cubes 
of grey crystalline substance are the hath, which, is eaten by the Natives 
in their pan and which imparts with lime the red colour to the lips. It is, 
apparently, hardly ever exported to Europe, and the name hath, while xumaoa Kath. 
chiefly applied to it, is in some parts of India unfortunately also given to 
cutch. Kath and cutch have by Europeans been mistaken for the same 
substance, but the former is much purer chemically than the latter, and 
it may be owing to the fact of cutch being the form exported to Europe 
that catechu has lost the former position it held as an astringent Medicine. Medicinal Form. 
It seems probable that the preparation of hath may be a secondary process secondary 
from the cutch, since its direct preparation from the original decoction Manufacture, 
has only been observed at Kumaon, although the substance is universally 
used in pan all over India. This subject deserves to be thoroughly in¬ 
vestigated, and the merits of hath and its process of preparation made 
better known. In a further paragraph will be found an abstract of recent 
investigations that have a bearing on the issue here raised. [G/. Madden, 

Journ. As. Soc. Beng., 1848, 565.] 

3. Keersal or Khersal. —Erom^ the wood of Acacia Catechu is Khersai. 
occasionally obtained a pale crystalline substance known as hhersal. The 
. woodmen, when cutting up the timber for fuel, sometimes come across^ this 
substance and carefully collect it, since it is much valued as a medicine 
by the Hindus, and fetches a high price. [G/. Dymock, Mat. Med. Western 
Ind., 232 ; Bomb. Gaz., vi., 13.] 
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Improvements in Manufacture,-—The Agrioultuml Ledger (1895, No. 1) 
records Dr. Warth’s experiments in tEe mannfactnre of cntcE, witE 
tEe results obtained and tEe correspondence tEat ensued on Eis recom¬ 
mendation for tEe establisEment of central factories under Government 
control. WartE sEowed tEat tEe Native system was wasteful and 
destructive, more especially ^ tErougE tEe use of iron cauldrons. He 
explained tEat tEe active principle of cutcE was tEe tannin known as 
OaiecAw-tannin. TEis forms a greenisE-brown compound witE ferric salts. 
TEere is also present, Eowever, anotEer substance Imown as Cafechin, and 
tEis is tEe active principle in hath, or tEe edible form of cutcE. CatecEin 
is, Eowever,^ easily cEanged into tannin. It is soluble in Eot water but 
practically insoluble in cold water, wEile catechu’tB>mxm is completely 
soluble in cold water. From tEis simple fact WartE proposed tEat catecEin 
sEould be invariably separated from tEe catecEu-tannin and sold by itself, 
but Ee sEowed tEat it was essential tEat tEis sEould be accompHsEed by 
a rapid process and in concentrated solutions. Etti Ead previously pointed 
out tEese pecuEarities, but WartE gave tEem a practical value. TEe 
concentrated decoction is by Eim recommended to be set aside for five 
days, to allow of tEe formation of tEe crystalline catecEin. Cold water is 
tEen added and tEe solution filtered, and tEe filtrate again boiled down 
to form cutcE free from catecEin. As already suggested, it seems probable 
tEat by some sucE process hath may be regularly manufactured by tEe 
drug dealers of India, since the Kumaon supply could Eardly sufiice to 
meet tEe Indian consumption. 

WartE tEen demonstrated tEe injurious action of iron on catecEin, 
and urged tEat tEe cauldrons used sEould invariably be copper. His 
observation tEat wood spotted witE wEite deposits is ricEest in catecEin, 
and tEat sucE wood is more prevalent in OudE tEan in Burma, confirms 
a widespread Native opinion, and probably points to sometEing peculiar 
in tEe variety of plant grown in OudE {var, a, Catecim, above), as compared 
with that of Burma {mr, /5, CatecMmides). 

TEe inquiry was next prosecuted by Dr. Leather, Agricultural Chemist 
to the Government of India. His assistant, Mr. Collins, furnished a most 
instructive table of analysis, in which Ee showed that commercial valua¬ 
tions rarely coincided with percentage of catecEu-tannin and catecEin (more 
especially of the latter), but were dependent mainly upon the appearance 
of the extract. So far as the tanner is concerned the complete absence 
of catecEin might be said to be a recommendation. Leather dealt 
in a most interesting manner with the best methods of cutting up the 
timber, with the efiect of difierent kinds of water, the quantity of water 
required, and the time which was essential to boil the wood. He sEowed 
that it would be more economical to reduce the wood to shavings by the 
carpenter’s pMne than to cut it into chips as at present. When reduced 
to shavings the yield of catecEu-tannin and of catecEin was much higher 
than with chips; the proportion of water to weight of wood could be 
reduced from 20 to 10 or even less; and the duration of boiEng might 
be reduced from twelve hours to half an hour. All these circumstances 
indicate not only vast financial economies, but the production of a superior 
quahty of extract, owing to the smaller amount of boiling that is necessary. 
The separation of white catechu (or catecEin) from cutcE (or catecEu- 
tannin), might be made a commercial success if accomplished from an 
extract prepared in the manner indicated by Leather. 
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CATKOHU 
Cutch ■ 

In The Agricultural Ledger (1896, No. 35) will be found tbe results Byes, 
of Professor J. J. Hummel’s and Mr. Reginald B. Brown’s cbemical 
investigations into tbe dyeing properties of catecbu-tannin and catecbin. 

Briefly, they bave demonstrated that both these substances may under 
certain circumstances be used as dyes. [C/. Journ. Soc. Chem. Indust,, 

March 31, 1901, xx., 246.] Tbe present purpose has been to con¬ 
vey tbe facts of commercial importance and tbe bearings of recent 
research (both botanical and chemical) on possible developments of tbe 
cutch industry. 

Production and Trade in Cutch .— Trustworthy returns are not Trade, 
available regarding the production of cutch in India. The trade is 
very largely in the hands of small manufacturers and dealers. As a 
rule the right to work the cutch forests belonging to Government is 
granted by license and sold by auction or tender. The period for 
wHch the hcenses hold good is usually four months. Commercial 
Circular (1896, No.^ 11) gives certain particulars of interest regarding the 
Burma trade. It is calculated that on the average 80 cutch trees are 
used per cauldron, and as the average price paid for the cauldrons q^wt. 
comes to Es. 225, the average price obtained per tree comes to Rs. 2-13. 

But each tree would yield about 25 cubic feet, say half a ton, so 
that the price obtained is equivalent to Rs. 5-10 per ton, or nearly as 
much as is usually got from the local traders for undersized teak logs. 

It would seem that the Burma production averages from 130,000 to Total 
150,000 cwt. a year ; the South Indian perhaps 1,000 cwt.; the Bombay 
perhaps half that quantity; and it is probable that Bengal and the United 
Provinces yield between them about 20,000 cwt. This conception of the 
probable annual production is inferred very largely from the returns of 
Foreign, Coasting and Internal Trade, rather than from actual statistics, 
and consequently it ignores local consumption. Thus the total exports to 
foreign countries were 183,729 cwt., valued at Rs. 36,96,106, in 1895-6 ; 

122,082 cwt. in 1896-7 ; 97,187 cwt. in 1897-8; 61,669 cwt. in 1898-9 ; 
but they rose again to 127,815 cwt., valued at Rs. 24,70,422, in 1899-1900 ; fluctuations, 
sank to 101,995 cwt. in 1900-1; and further to 66,162 cwt. in the year 
following. In 1902-3 there was a shght improvement to 70,305 cwt., 
valued at Rs; 13,42,583, and a still further improvement in 1903-4, viz. 
to 112,936 cwt., valued at Rs. 19,71,896. In 1904-5, however, they 
again fell to 62,562 cwt., valued at^ Rs. 9,71,041, and in 1906-7 to 
97,269 cwt., valued at Rs. 15,92,561. The traffic thus fluctuates greatly, 
but would seem on the whole to be declining. Usually Burma contributes 
about 98 per cent, of the total. For example, taking the total export 
for 1906-7, Burma furnished 95,451 cwt., Bengal 1,687 cwt., Madras 124 
cwt., and Bombay, 7 cwt. The Bengal trade seems for some years to 
have declined and direct shipments from Burma to have increased. The 
United Kingdom is the country to which by far the largest consignments 
are usually made. The next in order are, as a rule, Egypt and either 
France, Germany or Holland. The trade with the Straits Settlements 
has steadily declined from 6,585 cwt. in 1898-9 to 1,796 cwt. in 1901-2, 

104 cwt. in 1905-6, but rose to 854 in 1906—7. The United Kingdom takes 
from 70 to 80 per cent, of the total annual supply. Of the coastwise 
traffic Bengal (Calcutta) is the most important receiving centre and Burma 
the most important exporting. In 1895-6, Bengal received 35,079 cwt., 
but that traffic seems to have declined seriously, and in 1902-3 was only 
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13,557 cwt., and in 1905-6, 10,678 cwt. The Bail and Kiver-borne 
trade returns show Bengal as the most important receiving province, and 
mainly from the town of Calcutta, hence doubtless Burmese. The United 
Provinces might be called the most important exporting centre, the 
major portion of the supply going to Bombay town and Presidency.’ 


A. eoneinna, DC.; FI. Br. Ind., ii., 296. A common prickly 
scandent bush met with in tropical jungles throughout India. 

Since the pods of this bush are extensively used as a detergent, they are 
often confused with the Soap Nut (Supinans Mtikorossi), and, indeed they 
bear, as a rule, the same vernacular names—viz. rita or ritha, but are 'some¬ 
times separately distinguished as the ban (wild), ritha, sikakai, ailah, etc. These 
detergent pods are largely employed in washing silk and woollen goods. Some 
of the best tinctorial results are believed to be obtained only with yam washed 
with this form of soap previous to being dyed. They are extensively used in 
washing the hair, and with much advantage in cleansing tarnished silver plate 
In Northern Bengal they are utilised in poisoning fish. The trade in detergent 
pods must be very considerable in India as a whole. Collective returns are 
however, not available, but we read of from 10 to 135 tons being imported into 
Bombay annually, and mainly from South Kanara. The Madras Mail (Jan. 
1898) speaks of the local supply coming from Palghat and Vaniembaby, and 
urges that an effort should be made to place these pods on the European market. 

The bark of this bush is to some extent used as a Tak for fishino--lines, and 
is imported for this purpose into Bombay from Kanara. {Gf. Gamble Man 
Ind. Timbs.f 1902, 291 ; Cooke, FI. Pres. Bomb., i., 450.] 


B.E.P., A. Farnesiana, Willd. ; FI. Br. Ind., ii., 292. A small tree 

1 ,, 4^50. best known in Europe as the Cassie Elower, and curiously enough is 
PerS.me. <ienoted by^ comparative or descriptive names such as wilayati 

(English) hahul or hikar, ^issi-habul, gu-kikar, kankar, vedda vala, gaya- 
babul, murki tumma, naga tumma, kusturi, jdli, nanlongyaing, etc. It is 
indigenous in America and possibly cosmopolitan in the tropics, is culti¬ 
vated or naturalised all over India and Burma. 

It is largely grown in France on account of the rich PERr-UME obtained from 
the flowers. Although it yields a Gum and other products similar to most 
species, the chief interest centres in its “ Cassie Flowers.” The late Sir F. Abel, 
in a letter to the Government of India, dated July 16, 1894, gives certain 
interesting particulars regarding the success obtained by a tea-planter in Naini 
Tal, in producing Cassie Pomade. Although a good deal of attention has been 
given to this subject, little progress has as yet been made towards establishing 
a trade in the perfume. It is probable that in India a difficulty might be found 
to exist in preventing the lard or sweet oil, employed in the manufacture of the 
pomade, from becoming rancid. ^ But in the lower hills or terai where this tree 
abounds, or might easily be cultivated, it seems possible that a useful auxiliary 
crop to tea, coffee or even indigo planting, might be found in Cassie Pomade. 
[Gf. J. C. Sawer, Odorography, 114-6.] 


B.E.P., Jaequemontii, BentJi.; Wl. Br. Ind., ii., 293. A small 

i., 51. bandsome slirub with polished stems and thorns, and flowers sweetly 

scented. It is met with in the North-West Himalaya up to 3,000 feet. 
In the Panjab plains, in Sind, in Bajputana and in North Gujarat it is 
often very abundant, especially within watercourses. 

Known in Afghanistan as the hanza, in the Panjdb it appears to bear, as a 
rule, the same vernacular names as A. a.Ta,hi<ia., but a sample recently received 
from Amritsar, ^ by the Keporter on Edbnomic Products, bore the vernacular 
names of dhakki and chota-kikar. In Bajputana it is called haonli or gulli honli ; 
in Gujarat it is the rdta-hdval; in Baluchistan harbarhara ; and in Sind khunhut. 
Captain M. A. Tighe, Political Agent, Southern Baluchistan, speaks of the gum 
of this tree as one of the spurious gum arabics which are known in that country 
as khorikhor. [O/. Kept., dated March 14, 1898.] 

For some years past a considerable trade from Baluchistan and Sind has 
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THE DISTILLER’S ACACIA 

been done In the Gijm of this species, exported from Karachi. Stokes (speaking 
of Sind many years ago) says that it is inferior to gum arabic, but is used 
in medicine, calico-printing, and in paper-making. Captain Tighe has much 
to say as to the difference between this and the true gum arabic (the hhor-ha- 
hhor) which see under a., Senegal. But it may be added in conclusion that 
Messrs. Rowntree & Co., Ltd., of York, have pronounced the Amritsar samples 
(mentioned above) as the best of the series of Indian gums examined by them, 
for the confectioner’s requirements. “ It is strongly mucilaginous and forms a 
thin jelly on standing with ten proportions of water. The solution is brownish, 
but fairly free from sediment, and the flavour is sweet.” It has been ascertained 
that about 35 cwt. of this are annually procurable in Amritsar. 

A. leueophloea, Willd.; FI, Br, Ind., ii., 294; Gamble, 
Man.Ind. Timbs., 295 ; Brandis, Ind, Trees, 265. The safed MJcar, arinj, 
rinj, reru, nimbar, goira, hewar, haribaval, vel-vellam, tella-tuma, tanaung. 
This large deciduous fast-growing tree is found in the plains of the Panjab 
and Eajputana, the forests of Central and South India and Burma. It 
prefers a low-lying situation, and in the Pan jab its presence is regarded 
as significant of a rich soil. Its branches are often disfigured by large 
excrescences. 

According to Mr. J. G. Prebble, it yields a Gum readily soluble in water, 
which forms a good thick pale-coloured mucilage, possessed of the somewhat 
peculiar property of being gelatinised by borax but unaffected by ether, neutral 
or basic acetate of lead or perchloride of iron. It seems probable that, owing 
to its close chemical affinity, this gum is often largely used to adulterate the 
better qualities of “ Gum Ghati ” (see p. 17) of commerce. According to Mr. Hooper 
J^Agri. Ledg., 1902, Ho. 1, 26) a specimen of the bark sent from the Province 
of Mysore was found to contain 20*8 per cent, tannin, being equal to the best 
6 a6wZ-bark; but this seems to have been an exceptional case, as he adds that a 
sample examined at Behra Bun yielded only 9*33 per cent. Its use as a Tan 
is therefore doubtful. The bark affords a strong Fibee said to be much valued 
for fisliing-nets. Ground to a powder it is sometimes eaten with hajra, especially 
in times of scarcity. But it has obtained a considerable reputation as an 
astringent used in alcoholic Bistillation. On this accotmt it is often called 
sharah-hi-hihar (spirit Aeacia). The tannin precipitates the albuminous sub¬ 
stances present in the saccharine juices, and thus facilitates fermentation, but 
is also said to give a pleasant astringent flavour to the beverage. In the Southern 
Maratha country the trees are farmed out by Government, in consequence of 
the value of the bark. A distiller in South India recently informed me that 
he would use this bark more extensively than at present, were it possible to 
obtain a guarantee of quality. He held that while most Acacia barks might 
be employed in fermentation, that of the present species was so much superior 
to all others as to justify its being called “ The Bistiller’s Acacia.” [Of. Cooke, 
FI. Fres. Bomb., i., 447.] 

A. modesta, ; M. Br. Ind., ii., 296; Gamble, Man. 

Ind. Timbs., 299; Brandis, Ind. Trees, 266. Tlie fJiula, fkuldi, bJiamburi, 
hantosirayo, palosa. A moderate-sized tree found in tlie Suliman and 
Salt Eanges, tbe Sub-Himalaya—between tbe Indus and Sutlej—and is one 
of the characteristic trees of the Northern Panjab plains. It grows readily 
in poor sandy or rocky soils, but curiously enough is also found occasionally 
ill very damp situations. It is a slow grower, and in consequence is not 
often planted, except as a fence, for which it is peculiarly suited. 

It yields sparingly a very useful Gum which occurs in small round tears or 
angular fragments, with a few vermiform pieces marked with waved transverse 
lines. Prebble says, “It is translucent and of a yellowish colour ; very 
soluble in water, forming a good pale-coloured mucilage. With basic acetate of 
lead and ferric chloride it forms a jelly, but not with borax ; with neutral acetate 
of lead a faint precipitate or cloudiness, and a slight reduction with Fehling’s 
solution.” The gum is sent to Bombay from Northern India, and is classed 
by the merchants as “Amritsar Gum.” The Pan j 4b supply comes mainly 
from the Rawalpindi and Jlielum districts. In Northern India it is largely 
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THE TKUE GUM ARABIC TREE 

" employed in medicine. The tree affords also a very beautiful, strong and durable 
TimER which is largely employed for cart-wheels, sugar-cane cr\xshers, agri¬ 
cultural implements, etc. The soft delicate twigs are employed as tooth-brushes, 
especially in the Panjab. [0/. Pharmacog, Ind,, L, 552.] 

A. pennata, Willd,; FI Br, Ind,, ii., 297 ; Gamble, Man, 
Ind. Timbs., 300“; Brandis, Ind, Trees, 269; Cooke, FI. Pres. Bomb., 
i., 461, Biswul, arar, shemha, aila, undaru, gurwa, afia, awal, arfu, 
su-yit, etc. A large climbing slirub of tbe Sub-Himalaya, East Bengal, 

SoutK India, and common all over Burma. 

The bark is an article of commerce, being exported from the Konkan, and 
employed in Bombay to Tan fishing-nets. Hooper {Agri. Ledg., 1902, Ho. 1, 
26) says that a sample from Bombay was found to possess only 8*8 per cent, of 
tannin. In the Annual Beports of the Forest Department, Bombay Southern 
Circle, an entry occurs of the amounts realised by the sale of shemba bark. 
These'range from Bs. 25 to Bs. 394. In Bombay it fetches about Bs. 14 per 700 lb. 

A. Senegal, Willd. ,* FI. Br. Ind., ii., 295; Gamble, Man, 
Ind. Timbs., 299; Brandis, Ind, Trees, 266; Cooke, FI. Pres. 
Bomb., L, 449. It yields tbe True Gum Aeabic of European commerce, 
and is tbe khor (Sind), hhor-ka-Jchor (Lus Bela), (Rajputana). 

A low tree witb grey bark and flexuose branches, met witb, so far as 
India is concerned, on tbe dry, rocky bills of Sind and Rajputana, more 
particularly in tbe Lus Bela country. 

Commercial Qualities. —It seems desirable to bring together^ 
in this place a few of tbe more important facts regarding India’s"' 
participation in tbe world’s supply of Gum Arabic. Tbere may be said 
to be three chief forms of tbe gum : 1st, Tkue Gum Arabic of European 
Commerce ; 2nd, The East India Gum Arabic ; 3rd, The Gum Arabic 
of India, often collectively called “ Gum Gbati.” Tbe True Gum Arabic 
' is obtained from A.. Senegal, Willd., and tbere may be said to be 
two or three grades of it:— 

1. (a) Gum: Senegal, the vereh of the Negroes.—This comes from the Freuch 
Colony of Senegal (on the West Coast of Africa). 

(6) Kobdoean or Turkey Gum.— TMs is known in East Central Africa by 
the name hashab. It comes from the mountainous tracts of Kordofan on the 
Upper Nile and almost in the same latitude as Senegal, though across the vast 
continent of Africa from west to east. It occurs in round lumps, often as 
large as a walnut, or in irregular broken pieces, pure white, very much fissured, 
especially on the surface. This gum is most frequently used for medicinal 
purposes, and may, in fact, be regarded as the true officinal Gum Arabic of 
England, India and America. 

(c) Inferior qualities known in trade, such as Suakim Gum, Sennaar, Blue 
Nile, Barbary or Morocco and Mogador Gums. These are most probably 
mainly derived from a., arahiea. Beference has already been made to the 
variability of gum due to climate, soil, seasons, etc., and to the part possibly 
played by bacilli (see above, p. 2), but physical changes also take place subse¬ 
quent to its collection, and these doubtless produce variations in quality. \Gf. 
Journ. Soc. Ghem. Indust., 1903, xxii., 429; Goetze, Pharm. Zeit., 18, 119 ; 
Pharm. Journ., 1903, 70, 417 ; Muriel, Ind. For., 1902, xxviii., 45-58.] 

Attention may now be directed to Tbe East India Gum Arabic. 
This is imported into Bombay, in tbe first instance, from Aden and tbe 
Red Sea ports—^no part of it being produced in India. Tbere are two 
quabties, viz. maldai and maswai. Tbe former exists in large round 
tears or vermicular pieces, white, yellow or reddish. It is much Hke.GuM 
Senegal, but more fissured. It derives its name from Makalia, the port 
from which it is mainly shipped. Tbe latter exists in angular fragments 
and vermicular pieces very similar to tbe former and obtains its name 




EAST INDIA GUM ARABIC AND GUM GHATI 
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from tke port of Massowa. Botli of these are good soluble gums, very 
little inferior to true Gum Arabic. They are picked ® J 

re-exported from Bombay as East India Gum Aeabic, the traffic bemj, by 
no means unimportant. Within recent years, however, that traffic has 
given distinct e^dence of decline, due very possibly to direct s^P^ents 
to Europe in place of to Bombay—the historic emporium of distnbution. 

Lastly, we come now to the Indian Gum Aeabic or Gum Ghate 
It would seem that, in contradistinction to the pms that reach Bombay 
by sea, those that come by train, down the Ghats to Bombay, are col¬ 
lectively designated Gum Ghati. But it may Be here mentioned that 
Clusius in 1605 speaks of Gummi Gutti as brought from China to Emope. 
hence it may be^asked, is it the Malay 

1907 150.1 Accepting the modern usage. Gum Ghafr would embrace 
very possibly a wide range of gums, and very often, it is feared, ^e^ees 
of Wality Lnote the extent of admixture mther than the nature of 
specific variation. Gum when detected is gathered casually by yoman 
and children, or by the shepherds, and sold m small 
nearest shopkeeper. It is next conveyed to the dealers and so on tBrcmgB 
many hands until diversified gums, the produce of a wide ar^, g®* hope¬ 
lessly intermixed. Nowhere in India is gum systematically produced, 
and indeed hardly anywhere is arborescent vegetation so exclusively 
of one gum-yielding tree as to admit of a large umform and constant 

.rfe...oe .Wy b.,«, 
describes 27 gums as met with by him in 
A. araUca, A. CatecJm, A. 

A. modesta. Some short time ago Captam M. A. Tighe, Pohtical 
Agent, Southern Baluchistan, was induced to give attention to this 
subject. In consequence he furnished admirable samples of the ^ms 
of Baluchistan, as also corresponding botamcal specimens of the plants 
from which these had been procured. The two most J®f® 

thus definitely determined, namely, hlor (or Mor-to-Mor) Acacia 
Senegal, and harbarlara—A. JacquemontU. Tighe s description ot 
the country, of the season of flow of gum, and the dependence on ram 
will recaU the conditions that prevaU in the regions where the Trae 
Gum Arabic is produced. [Gf. Agri. Ledg., 1902 No. 2, for further 
particulars.] Ear to the south, at Tuticorin, a modern trade in gum Ms 
been organised. Considerably difierent prices are bemg paid for the 
various grades of it, and at least one firm employs a stafi of persons to 
hand-pick and assort the gums as procured I was mable to ascertain 
aU the species of plants that afiord these South Indian gims but the 
most important would doubtless be A. Sundra, which is the South 
Indian variety of A. Catechti and an abundaM tree from Coimbatore 
nortliwards to the Deccan and Gujarat. \Gf, Henze, Les PI Indust, 

As already stated, one of the features 
of this trade is the supply drawn hy India from Africa, Arabia, etc., 
by sea, and from certain tracts of country by land routes across the 
frontier. There are thus exports from India in both 
gums, the latter being usually designated re-exports. The following 
statement shows the total transactions under t^se heamngs -t -i a a 

(a) Imports by sea 1898-9, 2,841 cwt., Es. o9,531; 1902 3, 1,146 
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AOONITUM 

ROTUNDIFOI.IUM THE INDIAN ACONITES 

Jadvar 

and perhaps half an inch thick at its upper extremity. In structure it is of a 
uniform white farinaceous substance witMn; transverse sections seem to consist 
of four, or sometimes five, isolated cambium strands, the vessels of which show 
prominently the radiating wedge-shaped formation. 

The discovery made by Dr. H. A. D. Jowett that the alkaloid exists in very 
small proportions, destroys any chance for the drug in the future ; and the still 
Inert. more recent opinion that it is inert, has no antiperiodic virtue (arrived at 

by the expert Committee appointed by the Government to investigate the 
Indigenous Drugs of India), renders it necessary to remove the root from con¬ 
sideration as a drug, except as a mild bitter tonic. Several Etiropean and Native 
merchants and chemists furnished me with parcels of the roots of a., puimattim 
imder the name atis, and others of the true atis largely adulterated with 
yi. puimatmu. These facts may be accepted as showing that in Indian phar¬ 
macy the two roots are regarded as similar, if not identical in properties. 
[Cy. Taleef Shereef (Playfair, transL), 1833, 8.] 

A. palmatum, D. Don.; Stapf, lx. 156-8; FI. Br. Ind., i., 28 
(exd. syn.) ; Agri. Ledg., 1902, No. 3, 89. A species met with, in the 
alpine Himalaya of Nepal, Sikkim, and South Tibet, at altitudes of from 
10,000 to 15,000 feet. 

This is best known by the names hihma, hishma, wakhmaf vahhma, and nirhisi. 
In Sikldm (according to Mr. C. Gilbert Rogers) it is the seto-bikhuma (or white 
hikhmna, the black hikhuma being a. uieinUttunin). The word hikhuma or 
hikhma might be translated “ resembling-6^^72<,” but also has the meaning of 
non-poisonous hikh. So also nir-hish means free from poison {bisk). It seems 
probable that while that is the meaning of nirvtshi, the word often confused 
with it— nirv'isha —denotes an antidote to poison. The nirv'isha most quoted 
by writers is the substance separately designated jadvar. The late Dr. Moodeen 
Sheriff paid much attention to the subject of the jadvars of modem Indian 
pharmacy, and one at least of those he described would seem to be the root of 
A. paUnafttnt. It has como to me from all parts of India broken into short 
lengths and often bearing the name jadvar. "V^at the nirvisha or jadvar of the 
Ancients may have been is a subject beyond the scope of this work. 

As met with in co mm erce bikhma root is pale-brown; it exists for the most 
part in long straight pieces, sometimes twisted together, but is never completely 
pyramidal. The fragments range from 1 to 3 inches in length and J to | inch 
tliick. In structure they are almost pure white, are of a starchy consistence 
and, on tranverse section, show a double ring of large though inconspicuous 
cambium strands in the form of circular or horseshoe-shaped patches. It is 
perhaps the most easily recognised of all the Indian commercial aconite roots. 

The alkaloid present in this root has been found identical with that of A. 
h etet'ophyiiiivn, and it is thus impossible to put faith in its reputation as an 
antidote for poison. But according to Dutt, the Sanskrit name for a. Uetet-o- 
phi/Uum is ativisha or ataicha, a circumstance if correct that would confirm the 
identical properties of atis and bikhma. 

A. potundifolium, Kar. et Kir. ; Stapf, l.c. 149-51; FI, Br. Ind., 
i., 96 . i-j 29; also A. violaeeum, Jacq.; Stapf, l.o. 144; A. multifidum, 

Boyle, Illust. Him. Bot, 45, 56; A. dissectum, Madden, Journ. As. Soc., 
Beng., 1846, xv., 95 {non D. Don) ; A. Na'pellus, mr. multifidum and 
also rigidum, FI. Br. Ind., i. 29. 

These pretty httle Alpine aconites are characteristic of the Western Hima¬ 
laya (along with A. iieteropUyiimn) between the area of the poisonous forms 
of the East and Central Himalaya and that of the poisonous forms which re¬ 
appear on the extreme West. They have no commercial value, though in the 
Panjab these roots are occasionally seen in the drug-shops, and appear to be 
known as tilia kachang or dudhia. They can with difficxfity be distinguished 
from the roots of a, Ue^teropJiy^ltiw, 

II, Poisonous Aconites tkat contain bikhaconWne (in one species) 
and pseudaconJiine (in some at least of tke otkers). These roots are in 
India traded in under the names “ Nepal Aconite,” hish, HTch, etc. 
[0/. Herbert, Travels, 1677, 369.] They can very appropriately, therefore, 
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POISONOUS ACONITES CONTAINING BIKHACONITINE 

be colleotively designated as tbe East Himalayan Aconites, for altbougb 
one species exists in Xnnawar and two in the mountains of Assam and 
Manipur, their headquarters commercially are Sikkim, and Nepal, iney 
are the Nepal Aconites of the shops of Calcutta. The important forms of 
the series are :— 

A. Faleonepi, Staff, Ic. 163-5; A, ferox, Boyle, Illust Him. Bot, 

47 (in part); FI Br. Ind., I, 28 (in part). . rt v. i ^ 

This plant occurs in the sub-alpine and alpine Himalaya of Garhwal, and 
a well-marked variety of it (which Stapf caUs latuohnw) was collected by 
Mr. Minniken in Hagli, Bashahr, where it is known as kalamohra (or the very 
poisonous mohra). 

A. laeiniatumj Stapf, l.c. 168-9; A. ferox, var, laciniata, Bruhl, 
lx. V., pt. ii., 11 (in part); Agri. Ledg., 1902, No. 3, 96. ^ . e-w a 

This plant comes from the sub-alpine and alpine Sikkim, where it is Sikliim Aco 
called (so Bogers informs us) halo-Ukkuma —a name that doubtless would 
mean the poisonous Uhhuma, in contrast with the non-poisonous dtkhuma 
(A. paUnaitint above). Tliis isolation of Jk. laeinintwnt from the true Ukh is 
interesting and important. It shows that it is reco^sed locally as only a 
substitute or adulterant for the true root, and in fact it would seem to be ex¬ 
clusively so used. Apparently it is the kalabachnag of Moodeen Sheriff, and 
very possibly the halakut of other writers. The root is if anythmg larger than 
the most prevalent “Nepal Aconite” of Sikldm (.4. below) and 

has numerous circular scars, indicating fallen lateral roots, so abundant and 
regular as to resemble nodes or joints. In transverse section the tuber seems 
to differ from that of a. spicatutn by the absence of the so-called inner ring oi 
vascular strands enclosing the pith. 

A. lethale, Griijith; Stapf, l.c. 175-6 (the Mishmi Aconite); and 
A. nagarum, Stapf, l.c. 176-7 (the Naga hills and Manipur Aconite). 

It is probably safe to regard these as the most eastern members of 

tbe series. ... ,, . 

Stapf views the aconite of the Akhas as being very possibly the true 
A. spicatum. [Gf. Lewin, Arrow-poisons, in Virchow, ArcUv. Path. Anat. 
und Phys., 1894, 138, 289.] 

A. spicatUDij Staff, l.c. 165-8; A. ferox, var. sficata, also var. D.E.P., 
crassicaulis, Bruhl, l.c. v., pt. ii., 110; A. ferox, FI. Br. Ind i. 28 (m ^87-91. 
part); Agri. Ledg., 1902, No. 3, 94-6 (in part); and later by Du^tan 
and ^Andrews, Trans. Ghem,. 'Soc., 1905, Ixxx-vm., 1636-50. This is 
the most abundant, most robust, and most characteristic species of 

alpine Sikkim and Ohumhi. x.,, 7 ,-x. 4 .v 

The chief “ Nepal Aconite ” of Indian commerce, the o-afe/i, o%sh, the atwasa 
(very poisonous hish) of Sir Walter Elliot; the mitha-Uah, sringi-biah. 
bachnag, or talia of Indian writers, and the singia jur or singTa kJiar of 
Shereef (Playfair, transL), 1833, 107. Its poisonous principle has been c^ed 
bikhacomtine by Dnnstau and Andrews, and described as closely related to 
pseudaconitine both in its chemical properties and physiological action. 

The roots are very large, and when fresh are soft, flexible and pale-coloured, 
but when quite dry they are hard, dark brown or black externaUy, and of a 
brownish-red internaUy. The half-dry root when cut resembles horn (hence 
the name singyi or singya-his), but as it matures and dries it becoines hard 
has darker-coloured portions developed ^s embedded irregular patches witmn 
the tissue. These patches often appear hke resin in consistence. In transverse 
section Stapf says the tubers are seen to possess cambimn strands, continuous 
and forming a more or less sinuous ring. The secondary sieve-strands of the 
mother tubers are not encased in sclerenchymatic sbeaths. I he samples 

examined by me might perhaps be properly described as having the vascular 
strands in the form of an irregular sharply pointed star, enclosing a smaU central 
pith surrounded by ^ second^^ry ring of biipdle?. To, protect the roots from 
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ADENANTHERA 

PAVONINA the SWEET-ELAG 

Hed'wood 

of the stem are nearly always found on its upper extremity. It is not more 
than one inch or an inch and a quarter long. Is of a black colour; curved, 
densely coated with short sharp thorns (lateral rootlets), and is terminated 
by a short, hard, smooth and pointed beak. In the dry state it has a homy 
or cartilaginous fracture. 

A. soongrapieum, Staff, lx. 141-2; found in Gilgit. 

Giigit Aconite. Of all the Indian forms of. the genus this comes nearest botanically to 

A. wapeiiits, Linn. ^ The root does not appear to find its way to the bazars of 
India. Tliis species has not as yet been chemically investigated, and it is just 
possible that it may be found to contain aconitine. 


ACORUS CALAMUS, lAnn, ; FI. Br. Ind., vi., 555; Aeoide^. 
i., 99-102. Thg Sweet-flag, haeha, shadgrantha, vashamhu, etc. The imported Persian 
Sweet-flag, rkizome is known as Idl-mch or hdl-vehhand. The medical treatise which 
constitutes The Bower Manuscrift (Hoernle, transL) makes repeated 
mention of this drug. 

It is the Calamus aromaticus of mediaeval writers, and possibly the Acoron 
of the Greeks. It is a semi-aquatic herb occurring wild and sometimes culti¬ 
vated, from Kashmir to Assam, Manipur and Burma, and to the mountains of 
Central, Western and Southern India. It is most abundant between altitudes 
of 2,000 and 6,000 feet. An essential Oil prepared from the leaves is used in 
England in the preparation of a hair-powder, and from 1-3 to 2-6 per cent, of a 
yellow neutral essential oil may be extracted from the rhizomes, which like the 
other parts of the plant owe their property to the glucoside acorin. Gilde- 
meister and Hoffmann {Volatile Oils (written under the auspices of Schimmel & 
Oil, Go.), 302) say that though the oil has been repeatedly examined no satisfactory 

insight into its chemical nature has been obtained. It is used in “ the manu¬ 
facture of liquors and of snuff,” but is less in demand than formerly for medicinal 
Medicine. purposes. Native medical practitioners consider the rhizome in large doses 

an emetic, in small doses tonic or stomachic and carminative. It is prescribed 
in cases of fever, rheumatism and dyspepsia, as well as for flatulence, even in 
infants. It is also a pleasant adjunct to tonic or purgative medicines, and as 
an aromatic stimulant is recommended for catarrh and distressing coughs. Dr. 
Childe, Second Physician to the Sir Jamsetji Jijibhai Hospital, Bombay, tried an 
authentic tincture for malaria, dyspepsia, dysentery and chronic bronchitis, 
and after careful experiment pronounced it inert. Linschoten, who studied 
the cultivation of sweet-flag in Gujarat and the Deccan (a.d. 1598), mentions a 
preparation called arata (a mixture of the rhizome of sweet-flag with garlic, 
cumin seeds, salt, sugar and butter) which was used as a strengthening medicine 
for horses. Nicholson {Man. Coimbatore, 247) refers to its use in the treatment 
of foot and mouth disease. [<7/. also Taleef Shereef (Playfair, transl.), 1833, 34.] 

It is generally stated that a considerable demand exists for sweet-flag spirit 
Flavouring, . as a Elavoueinq- for gin, beer, etc., and that the supply is obtained from the 
Broads.district in Norfolk. In India it is said to be similarly employed in the 
manufacture of ^omatic vinegar. The rliizomes of the baz4rs come mostly 
from the lower hills of Northern and Eastern India, but the imported Persian 
Trade. most expensive. As an illustration of local Trade, it may be 

observed that Mr. Coldstream mentions an export duty charged on sweet-flag 
in Sarmor State, but the root can be purchased there at the rate of 12 seers 
per rupee. No particulars are available as to the total Indian trade or the 
foreign exports, if such exist, but a large supply is obtainable. Sir W. Lawrence 
{Valley of Kashmir, 72) speaks of it as an abundant wild plant in Kashmir, and 
the same is true of most if not all of the warm temperate tracts. [Eor Chemical 
and Medical opinions and results consult Thoms, Archiv. der Pharm., 1886, 465; 
Yearbook Pharm., 1886, 161 ; 1888, 131 ; Journ. Chem. Indust., 1901, xx., 833, 
1237; 1902, x:d., 1295; 1903, xxif.# 317; Pharmaeog. Ind., iii, 539; Kanny 
LaU Dey, Indig. Drugs, 9 ; H,H. Sir Bragvat Singhji, Mist. Aryan Med. Sc., 
52; etc.] 

ADENANTHBRA PAVONINA, Mnn.; FI. Br. Ind., ii., 287 ; 
led Sandal- Gamble, Man, Ind, §87 j Cooke, Fh Somb; I. 4:38. 
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INSECTICIDE AND ANTISEPTIC 


ADHATODA 

VASICA 

Basunti 


Bed-wood (occasionally called Bed Sandal-wood or Coral Wood), the ruhta 
Tcanchan^ rakta kambaX, ranjana, mandakaicht thorlagun'j, valy hari-gumchi, etc., etc. 
Sometimes incorrectly called rakta-chandan ( i*teroc€ivpti.s A large 

deciduous tree met with, in the moist forests of Bengal, Assam, Bombay, Madras 
and Burma, and readily propagated by seed. A Gitm [madatia) is said to be Guiru 
afforded by it. The wood is powdered and used as a Dye, and is the red paste Bye. 
Uilak) with which the Brahmans colour their foreheads after bathing. Taylor 
(Topog. Stat. Dacca, 1840, 53) says a decoction of both the seeds and wood is used 
in pulmonary affections, and as an external application in chronic ophthalmm. 

The Timber is much employed for house-building and cabinet-making. The Timber- 
seeds, which are sometimes eaten, ^ are bright red and therefore used for Domestic, 
rosaries and as weights (about 4 grains). Ground to a paste with borax they 
form a useful cement. 


ADHATODA VASICA, N'ees; FI. Br. Ind., iv., 540; Acan- 
THACE^. Tbe arusa, adulsa, baJcas, vasa, basunti. rus, adkatodi, maya^ etc. 108 - 10 . 
A sub-Eerbaceous busb, found throughout the warraer tracts of India up 
to altitudes of 4,000 feet, and usually very abundant on the Sub- 
Himalayan tracts but much less common in Western and Southern 
than in Eastern India. Gregarious and found in large patches, but 
where it does not grow as a weed it is often semi-cultivated in hedgerows, 
and under these latter circumstances often attains the proportions of 
a large bush. 

Hooper {Handbook Imp. Inst, 1897, ser. No. 10) incorporates all the m- 
'■formation available up to that date and should be consulted.^ Subsequent 
investigation has mainly consisted in careful therapeutic tests, with the object 
of ascertaining the medicikae value of the plant. The results of the iaquiries Medicme. 
will be found in the Report of the Inddgenom Drugs Committee of India (i., 38, 

68, 183, 385-418, 497). It may be observed here that the verdicts of - recent 
trials in Indian hospitals may be said to confirm belief in the plant as affording 
relief in.chronic bronchitis and asthma, but to preclude acceptance of its reputed 
virtue in cases of phthisis. The medicinal properties of this plant are mentioned 
in The Bower Manuscript, recently translated by Dr. Hoernle. It is there 
called vrisha (85, etc.). 

The leaves are sometimes boiled with the sawdust of jack-wood to make a 
yellow Dye. They seem to be most frequently employed, however, as or with Bye. 
Maotre, being either put on to the fields just before the rains and ploughed 
in, or scattered over rice-fields recently flooded. It does not seem established 
whether this agricultural utilisation is as a preventive against noxious insects (see 
below), or in recognition of the quantity of potash which they contain. At all 
events it is one of the principal plants employed in India for the preparation of 
pearl-ash. It appears also to be used not infrequently for gunpowder Charcoae, Domestic, 
and in Bengal the wood is turned into Beads. In theNaga hills the stems are 
used in a Mnd of augury. 

Considerable difference of opinion prevails regarding the use of A.^Jmfodn^ as 
an insecticide and antiseptic. In The Journal of the Pharmaceutical Society Insecticide. 
(April 7, 1888), Hooper aimounced that he had discovered the active principle 
of the plant to be an alkalc id, which he called vasicine, but seven years later 
Prof. Giacosa of Turin (at the instance of Sir Dauder Brunton) threw some doubt 
on this discovery, by stating that though he had found the leaves rich in 
potassium nitrate (and therefore a valuable green manure), he had found no Manure, 
alkaloid. In 1897, however, Hooper’s discovery was fully conJSrmed by Dr. W. G. 

Boorsma of Java, who added interesting suggestions as to the use of vasicine 
both as a drug and as an insecticide. Although the insecticide property would 
thus seem established, it has been found by practical experiment that vasicine 
cannot be used, as at present available. A tartrate is in the market, but cheaper 
and equally efficacious insecticides already exist. The use of the leaves, both 
as a green manure and as a poison to pests, especially on inimdated ground 
(originally, pointed out by me in 1887), might with advantage be further in¬ 
vestigated and recommended to cultivators in localities where the plant abounds. 
lOf.^Taleef f(Playfair, transL), 1833, 12; Voelcker. Improv, Ind. Agri„ 

1893, 107.] 
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MAKMEI.OS the BAEL tree 

Gum 


i., 117-24. 


History. 


Varieties. 


Cultivated and 
wnd. 

Intoxication. 
Pish Poison. 


Cultivation by 
Seed or Hoot 
Cuttings. 

Maturity. 


Pruiting Season. 


Gum. 

Properties and 
Uses. 

Cement. 


AE3GLE MARMEL.OS, Corr. ; FI Br. Ind., i., 516 ; Cooke, FI 
Pres. Bomb., i., 192 ; D'uthie, FI. TJffer Gang. Plain, 143; Brain, Beng. 
Plants, i., 305 : Eep. Cent. Indig. Drugs Comm., i., 137-40; tke Bael 
Fruit ; RuTACEiE. 

A small tree found here and there both wild and cultivated throughout 
India and Burma. It is sacred with the Hindus, the leaves being specially 
suited for the worship of Siva (Jones, As. Res., 1790, ii., 349-50). It is all 
but universally known by its Sanslmt name hilva, a word which appears in some 
form, such as bel or bael, in most modern languages. The fruit is generally 
called sriphal. By the early European writers it was called Cydonia Bengalensis 
or Bengal Quince, and by others was confused with Cvfttmva reUgiostt (which 
see, p. 429). Garcia de Orta, followed by his reviewer Clusius {Arom. Hist, in 
Hist. Exot. PL, 1605, 233) early in the 16th century, called it Marmehs de 
Beng ala, and he and other writers make special mention of the value of the 
fruit in the treatment of dysentery. Jacobus Bontius {Hist. Nat. et Med. Ind. 
Or., 1629, in Piso, Ind. XJtri. re Nat. et Med., 1658, 98) terms the fruit Malum 
cydonium. Bheede {Hort. Mai., 1686, iii., t. 3-7) calls it- covalam, but 
Rumphius, who wrote in 1750, makes no mention of it. Turning now to the 
Arab authors: Serapion describes three drugs under the names bel, fel and sel, 
but does not sufficiently distinguish these one from the other. Avicenna treats 
fel and bel as synonymous, and tells us that it is a drug with virtues very similar 
to the “Apples of Mandr agora.” \Gf. Paulus ABJgineta (Adams, transl.), iii., 448.] 
The MaJchzan-el~Adiviya describes the fruit as cardiac, tonic and astringent. 
In ancient Sanskrit poems this tree is frequently alluded to, and by Hindu 
physicians it is much extolled. [O'/. The Bower Manuscript (Hoernle, transL), 
14, etc. ; Pharmacog. Ind., i, 277.] 

There are believed to be several varieties, distinguished by the size and- 
shape of the leaflets when taken in conjunction with the size, shape and texture 
of the fruit. The main distinction may be said to bo into the wild state, with 
small, hard, round, very' astringent and unpalatable fruits having numerous 
seeds, and the cultivated conditions with large, often oblong fruits, having 
frequently a comparatively soft rind, a richly flavoured and copious pulp with 
only few seeds. It has been observed that whilst in Horthem, Western and 
Central India the wild fruits are very intoxicating and are often used as a fish 
poison, no such character attaches to the cultivated fruit. This curious ob¬ 
servation deserves further inquiry. From the Panjab comes the statement 
that a form loiown as hagzi has a conically shaped fruit, while the cultivated 
plant generally met with is known as bil, and further that the wild condition (with 
small round fruits) is distinguished as the billan —a name given in other pro¬ 
vinces of India to [<7/. Joret, Les PI. dans HAntiq., 1904, ii., 285.] 

The bael is usually grown from seed, but in Burma advantage has been taken 
of the fact that it frequently sends up shoots from the roots, to propagate the 
approved races by root cuttings. It is generally stated that in from 5 to 8 years 
the plants will begin to fruit, and that when about 25 to 30 years old, the trees 
may be regarded as in full bearing. When grown for medicinal purposes only, 
a small rotuid fruited form, much hke the wild plant, is preferred, and it is main¬ 
tained by the Burmans that the best results are secured when that plant is 
grown on dry, open, rich soil. 

Bael takes ten months to ripen, and it may be said to come into season usually 
during March and April. In some cases it can be had in December, January 
and February, but in such instances the fruit has most probably been forced. 
On the other hand, fresh fruit may be procured as late as June, having been 
simply left on the trees until required. 

A reddisk-brown Gum is sparingly obtained from tbe stem. A gummy 
or mucous substance is secreted witMn tbe cells of tbe fruit, and thus 
around tbe seeds. Tbis is universally used as a Cement, and if carefully 
mixed witb lime will be found a kjlean and useful article that will set 
rapidly and firmly. It is reported to be obtained more copiously from 
tbe wild than tbe cultivated fruits. In Northern and Central India it 
is in special demand for tbe construction of^ wells, since it sets fijmly, 
takes a fine polish, and is not affected by water. Tbe pure mucus is 
spoken of as a yaluable for pictures md as a gum or glue of 



Vamisk. 

Q-lue. 




JEGLi'E 

PEOPEETIES AND USES marmklos 

Bael Pruit 

special merit, where extra security and, at the same time, neatness are 
desired. It is reported to give brilliancy when added to water-colour Enamel Paint, 
paints. In Burma it is commonly mixed with paint as a dryer and to 
give a glossy surface. But perhaps the most remarkable use of this 
substance is that recorded in connection with the Madras Presidency. 

In Madura it would appear that the yogis (Hindu devotees) employ the 
pulp of the fruit as a half am or substitute for oil. For this purpose a 
ripe fruit is placed on the hearth until it bursts. The pulp is then re¬ 
moved from the shell, and a little water worked up with it until a glutinous 
material has been produced. After being purified, the pulp is rubbed 
over the body. A bath is then taken, when the pulp acts as a detergent 
and imparts a refreshing and cooling sensation. Of South Arcot it is 
stated that the mucous fluid only is used for the above purpose, and that 
it is rubbed on the hair in place of oil by the poorer classes o-r is employed 
as Soap in washing garments. The Dutch in Ceylon used formerly to soap Substitute. # 
prepare an Essential Oil {or attar) from the rind, known as Marmelle Essential oy. 

Oil (Journ. Agri.-HoTt. Soc. Ind, {Proc.), 1857, ix., 134). A Perfume perfume, 
is also distilled from the flowers. 

The Medicinal properties of hael fruit are so well known that they Medicine, 
need hardly be detailed. The fresh ripe fruit is eaten as an article of 
Food by the poorer classes only, more especially the aboriginal hill tribes, j^ood. 

By others it is mainly consumed as pickles or preserves or as a refreshing pickies. 
and mildly laxative drink or sherbet. Most writers say that the half- sherbet, 
ripe fruit is extensively employed in India as an astringent, digestive and 
stomachic, and is prescribed in diarrhoea and dpentery, and often proves 
eflectual in chronic cases when all other remedies have failed. For these 
purposes, however, according to some writers, the wild fruit is preferable 
to the cultivated. It is certainly much more astringent, contains a larger 
amount of the gummy substance already mentioned, but has an objection¬ 
able quantity of seeds and only a very small amount of pulp. On the other 
hand. Colonel J. Parker (Medical Storekeeper to Government, Bombay 
Command) writes {Reft Gent Indig, Drugs Comm., lx, 138), “Natives 
do not use the unripe fruits for medicinal purposes, but the pickle prepared 
therefrom is considered to be admissible in illness when other forms of 
pickle are said to be contra-indicated. The half-ripe fouit is adopted by 
the British Pharmaconoeia, but the rind only of the ripe fruit is used at 
this Depot in the manufacture of Extractum Belae Liquidum.” Moodeen Liquid Extract. 
Sherifl recommends for medicinal use a syrup made of the pulp of the Syrup. 
ripe fruit, as more especially serviceable for chronic aflections, and a Powder, 
powder of the pulp of the half-ripe fruit for acute diseases. He says of 
the last preparation that it is specially useful in altering the nature of 
dysenteric motions rather than in reducing their frequency. 

The sun-dried slices of bael (generally known as helgiri) may be seen sliced Baei. 
in every drug shop of India. They are not supposed to be injured by 
time, if kept perfectly dry, but in Europe the same beneficial results have 
not been attained with this drug^as in India, a circumstance explained 
by European physicians by the theory that the dry slices deteriorate 
when kept for more than one season. Dymock says, “ The best pre¬ 
paration of bael-fruit is a Marmalade made from the full-grown but Marmalade, 
still tender fruit, cut in thin slices ; it keeps well, which is not the case 
with the conserve made from the pulp of the ripe fruit that is usually 
met with m the shops.’’ 
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THE BAEL TEEE 


-ffiSCHYNOMENE 

A8P3B2RA 
Sola PitlL 


The Eopt-hark 
Medicinal. 

Dasamvla, 

Eoultices. 

Juice. 

Timber. 


Trade. 


Snuff-boxes, 

Fireworks. 

Beads. 


In addition to the fruit, the root-bark is viewed as medicinal and 
employed in the treatment of intermittent fevers. The former is one 
of the chief ingredients in the much-talked-of dasamula of Hindu medicine 
a preparation from^ ten roots. The leaves when fresh are made into a 
Poultice and used in ophthalmia and maggot-infested wounds. The 
Juice expressed from the leaves is bitter and pungent. Diluted with 
water it is highly spoken of as a remedy in catarrh, fever and biliousness. 
It may be preserved by being boiled in oil. The leaves are eaten in order 
to destroy the desire for food, and are so employed by sadhus. Bael fruit 
is employed in the treatment of scum in vinegar manufacture (seep. 1110). 

The Timber, yellowish-white, mottled, close-grained, hard, has no heart* 
wod, IS not very durable and is readily attacked by insects. It weighs from 
40 to 50 lb. per^ cubic foot. When freshly cut it has an aromatic smell. Ac- 
cormng to certain Hindus it is sacrilege to cut this tree down, but chiefly when 
cmtivated and more especially when near temples. In the wild state, or when 
the tree has been neglected or has been killed, it may be felled and the timber 
®charcoal. It is used in the construction of sugar and 
oil mills, carts, agricultural implements, and, according to some writers, in the 
construction of idols, combs, and beads for certain rosaries. In the Institutes of 
Manu (u., 45) the wood is given as an alternative with that of mitea /^onaosa 
whence the Brahman sticks may be made. * 

Although there must be a very large local Trade in hael, nothing in the wav 
of actual returns can be quoted. The dry fruits sell at about Rs. 1 per 100 and 
the green fruits at less than half that figure. The dry pulp (helgiri) can be 
purchased at about Rs. 20 per cwt. Although several firms, such as the Great 
Eastern Hotel Company, Ltd., in Calcutta, regularly manufacture the mar- 
mal^e, the article does not appear to be exported to any appreciable extent 
In the London ‘‘price-current,” quotations are given of dried and sliced fruit 
fetching from Id. to 4d. per lb. It is often observed, however, that the market 
IS neglected and the demand very limited. 

The dried fruits, with pulp excavated, are largely employed as boxes in 
which to store medicines, sacred ashes, etc. Small ones are beautifully carved 
and made into Setjff-boxes. A considerable trade is done all over India in 
these ornate boxes, but it is feared that the majority may in reality be 
small hard fruits of Weroniu, rather than of JEgie. In the 
snuff-boxes made at Peshawar . there is a considerable export to Kabul and 
Low India. Ganjam, far to the south, is famed for its charmingly carved 
snuff-boxes—these show the 10 incarnations of Vishnu. Charged with gun¬ 
powder, the small dry fruits are also employed as bombs in Firework exhibitions, 
very yoimg fruits (about half an inch in diameter) are used as Beads and are 
pranged alternately in necklaces with the seeds of Mimoca^^ius 
{th.Q rudralc). These are specially worn by religious men of the Siva sect. The 
wood ground down on a stone to a paste, with a little water, is often employed 
alone^ or in combination with sandal-wood to give the white transverse caste 
markings on the forehead of the Sivites. 


[The foUowmg works may be consulted, in addition to those indicated above 
r ^ -Buchanan-Hamilton, Stat. Acc. Dinaj., 1833 

AinsHe, Afa^. Ind., 1826, ii., 188; Taleef 
transL), 1833, 42, 54; Journ. Agri.^Bort. Soc. Ind. (Proc.) 
1857, 133 ; 1859, x., 157; 1863, xii., 348 ; 1865, xiii., pt. ii., 61; 1869 (n.s.) i.' 
It* y Basu, Agri. Lohardaga, 1890, i., 130 * 

Moodeen Sheriff, Mat. Med. Mad., 1891, 84-7 ; Bull. Dept. Agri., 1896, Kos. 2 8* 
l^es, Jwnpje Prod., 1898, 8; Banerjei, Agri. Cuttack, 1893, 191 ; Woodrow’ 
Gard. m Jnd, 1899, 217 ; etc., etc.] ' 


B.P., 

L25.e. 

La Pith. 


JESCHYNOMENE ASPERA, Linn.; Eoxb., Trans. Soc. Arts 

TmAs!, 

inn!’ !!!’ i-. 418; Dutliie, FI. Upper Gang. Flam. 

1903, 271; Leguminosje. The shola (Hind.), sola (Beng.)—a word 
corrupted into solar^ by English writers and manufacturers; is also 
atwnete, henda, pani {■wa.teryJcuhih, Tcagdia, kagdia-dhendor, etc. The 
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MANUFACTURES OF SOLA PITH 


JBSCHYNOMENE 
ASPBRA 
Sola Pith 

present species is often designated in Bengal and Assam, hhat (wMte or rice¬ 
like)- 5 oZa or fliul (dower or soft)-so?a, in order to distinguish it from— 
iE. indiea, Linn. ; the hat or hath (hard)-50?a, huhila, kathia- 
dhendor, etc. The chirmilli or sirmilli is Sesh€(ma and not Mschy- 
nomene —a plant often used as a sxihstitiite for sola. 

The former species is a floating bush, with sensitive leaves, found on land Habitat, 
annually inundated or within the margins of tanks or lakes throughout Bengal 
and the greater part of Assam; is frequent in Burma and also present in South 
India. The latter, a taller more bushy plant and much less aquatic in habit, 
represents the genus in the other provinces, is found in Bengal, Assam and 
Burma only above water-level, or on land temporarily flooded. Neither species 
is systematically cultivated, but in November and December the upper portions 
of aspevd bearing pods are severed and thrown on the water and the Distribution, 
seeds thus become self-sown- The roots also are peremiiaL By February- Seasons. 

March the pods are ripe and the pith-yielding shoots over-ripe; the stem then 
becomes dry, shrunk and discoloured, whilst a large cavern forms along the 
centre. The plant usually grows in from 2 to 4 or 6 feet of water, and when 
found living above water-level it appears to be unhealthy. It is often seen 
in the comers of rice-fields, but as a rule is viewed as a pernicious weed, and 
accordingly uprooted. 

Roxburgh would appear to have been the first person to draw attention 
to this plant and its economic uses. He recommended its adoption as a sub¬ 
stitute for cork in the manufacture of swimming-jackets and lifeboats. But Cork Substitutes, 
it is curious that he makes no mention of its use in the construction of hats 
{sola-topis). In Bengal and Assam the workers in Pith usually belong to the Manufacturers. 
Malakar or Mali caste of Hindus, who as a rule acquire the hereditary and 
exclusive privilege of manufacturing garlands for ceremonial use in certain 
districts. The thicker portions of the stems only are cut into lengths of 2-3 feet. Preparation. 
These are tied into bundles and stored until dry, when the brown bark is re¬ 
moved and the pith cut up as required. If intended for the manufacture of 
hats, caps, or frames of puggries, it is split into thin sheets. For this purpose 
the stem is held in front of the operator and with a long thin, sharp knife 
is stripped spirally, the knife being made to travel round and round Stripping, 
within the thickness until the whole stem is reduced to a sheet not 
much thicker than note-paper. Hats, etc., are worked up on wooden or clay Hats, etc. 
moulds, and, if honestly made, are built up layer upon layer of sola sheets 
pasted one on the top of the other. By dishonest makers a large proportion 
of paper is intermixed with the pith, thus adding greatly to the weight of 
the hat and lessening very materially its insulating power (to the rays of the sun) 
wherein lies the superiority of the pith hats {sola-topis) over all others used in 
the East, 

In the Boorki district the pith from JE. inmca is very largely used for 
sola-topis with a surface-dressing of Bengal pith. Owing to its hardness, this 
form of pith cannot be split into the very thin sheets needed for flower manu- Flower 
facture. If pith be required for this purpose, or for weaving into mats, the Manufacture, 
debarked stalks of JE. uspeva are drawn between bamboos fastened upright 
in the ground at various distances apart, or are flattened by means of smooth 
stones. By either of these methods the pith is compressed, and will retain the 
form thus given it imtil moistened, when it again expands. To make a flower, 
the strips of sola are compressed in such a manner that in transverse section 
they are more or less triangular in shape, and along the surface, correspon(^g 
to the base of the triangle, parallel lines are cut. The strips are then sliced 
transversely with a sharp knife into very thin pieces. The pointed ends of the 
triangles are inserted into slits made on another stick of soZo, intended as the 
stalk of the flower. When the required parts have been thus inserted into 
their places a brush, moistened in green-coloured water, is made to touch the 
outer whorl of triangles. These instantly expand and become the sepals of 
the rose or other flower. A brash, moistened in pink or other coloured water, Sw^ when 
next touches the inner whorls, and these, obeying the magician’s wand, exp^d 
into petals, and are bent while still flaccid into the desired positions. The slits 
cut lengthwise along the compressed sticks of sola are now seen to open out 
into petaloid teeth. Stamens are formed of thin strips of pith, upon the ex- stamens or 
tremities of which, particles of sugar^(from a coloured saccharine bave ^ 

been made to crystallise, thus forming glistening anthers. Floral buds are 
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SOLA AND SOLA SUBSTITUTES 

constructed of stained grains of rice fastened within green leaflets of sola, rCf 
Ind. Art at Delhi, 1903, 169.] ^ 

The three great centres of this art may be said to be Dacca and Man¬ 
dalay for small and large flowers respectively, and Tanjore for models; 
but the ceremonial craft of the Malakars is practised all over India. The 
introduction of matches has practically rendered obsolete the domestic 
use of sola as a tinder with flint, but the pith is now made into covers 
for water-bottles, stoppers for medicine-bottles, and plugs to widen ear¬ 
ring holes in the ears. It is also employed as a lining for the tops of 
palanquins and for seats and cushions, as also for the ornate Muhammadan 
tazias used at the Muharram. The cheaper pith of M. incUca is usually 
employed for fishing-floats, fishing-baskets, rafts and swimming-belts, as 
it is supposed to be specially durable in water. Where procurable in 
abundance it is said to be especially useful in firing pottery, and the 
charcoal made from it is highly prized in the manufacture of gunpowder. 

The soft sola (^. is used in surgery for insertion into the opening 

of a sinus or abscess since^ it rapidly absorbs moisture, expands, and thus widens 
the opening. A long article on the Chemistry of Sola by Hanncock and Dahl 
will be found in The Chemical News (July 12, 1895). The leaves of the sola 
plant are sometimes used as a Pot-hebb, and an Oil is extracted from the seeds. 
[Cf. also Hanausek, Micro. Tech. Prod. (Winton and Barber, transL), 1907, 253-5.] 

There is practically only a local demand for soZa-pith, and in its un¬ 
manufactured condition it is hardly ever exported. The best quality is 
obtainable in Bengal, and is carried thence all over India. To this day 
the centre of the Trade may be said to be in Calcutta, where the manu¬ 
facture of sola-to'pis appears to have originated. No information is avail¬ 
able as to the trade in the harder pith of indica^ but it may be 
recognised by the circumstance that the stem is curiously striated on 
the thin bark and has wart-like formations along the striations. A 
central pith is always present in the form of a hollow surrounded by 
a slightly hardened layer. In JB, aspera the bark is not striated; 
the stem unless over-ripe is quite solid, very soft and of a pure white 
colour. \Gf. Acosta, Tract, de las Drogas, 1578, 241; Journ. Soo. Ghem. 
Indicst., 1903, xxii., 198 ; Der Trojpenpflanzer, v., 598.] 

Sola Sabstitixtes .—The following are the chief substitutes :— 

Aralia armata. Pentapetes phoenicea. 

Cassia mimosoides. Sesbania paludosa. 

Cephalanthus occidentalis, Sonneratia aeida. 

Heptapleurum hypoleucum. Trevesia palmata. 

Mimosa pudiea. 

AGATHIS LORANTHIFOLIA, Sallsb. ; Gamble, Man. Ind. 
Timbs., 703 ; Coniferze. A lofty tree met with in Burma and the 
Malay Peninsula and islands. 

It is in Burma known as theet-men and is generally spoken of as the Amboyna- 
or Wliite Pine. It affords a large quantity of transparent resin known as 
Dammab, which is used like that of the New Zealand cowdie or kauri dammar 
{AgatHis anstratis, Sa/isb.) in the manufacture of Vabnish similar to Copal and for 
waxing and polishing fabrics. [Cf. Koxb.^ Trans. Soc. Arts, 1805, xxiii., 412-3.] 

AGAVE,^ Linn., Gen. PI n., 431 (ed. vi.), 1767, 171 ; Thurston, 
Extract, of Fibre^ in Bull. Dept. Land Rec. and Agri. Mad., 1903, No. 
30; Drummond and Prain, Notes on Agave and Furcrcea, in Bull. Dept. 
Land Rec. and Agri. Beng., 1905, No. 8; reprinted in Agri. Ledg., 1906, 
No. 7 ; FI. Br. Ind., vi., 277; Amaryllideze. 
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.Drummond and Prain, tlie most recent authors on the Indian Agaves, 
review the various botanical opinions that have been advanced, give a 
complete history of the useful species, and also furnish a record of publi¬ 
cations so exhaustive as to render further treatment in this work almost 
undesirable. The citation of publications below is intended therefore to 
amplify the enumeration given by these authors in so far as works, mainly 
of practical and commercial interest, are concerned. 

Distribution.—The species of Afjave are indigenous to tropical South Habitat. 
America, Mexico and the Southern States of North America- By cultiva¬ 
tion (chiefly during the 16th to 18th centuries) the forms of industrial and 
horticultural interest have been distributed throughout the greater part of 
the warm temperate and tropical regions of the globe. Several have even 
become acclimatised (or have run wild) in South Europe, Africa, India, 
the West Indies and some portions of the American Continent where they 
are believed not to have been indigenous. While completely naturalised 
in the warmer tracts of India, one of the species has become equally at 
home on the hills up to an altitude of 6,000 feet, provided the soil be dry 
and rocky, and the atmosphere not too moist. They are best known 
under the following names—American Aloe, Century Plant, Carata, Pita, 

Sisal Hemp, White Pope Fibre, and the like. 

History.—One of the earliest detailed accounts of the economic properties Earliest 
of these plants was that given by Gomara {Hist. Qen. de las Indias, 1554, 334). Account, 
Writing of the Spanish West Indies including Mexico, he speaks of a plant Imown 
to the Natives as metl or maguey (-— tree of wonders) and to the Spaniards as 
cardon (the thistle). He gives a statement of its use for textile purposes, and 
explains the name fil-y-agulla as referring to the use of the spine as a needle 
and the fibre as thread. Fragosus {Hist. Med. Ind., 1600, 88) mentions the 
wine obtained from the plant {paelire —the pulque of later writers). Dodonsei^ 

(Purgantium, 1574, 115) publishes a plate borrowed from Clusius who had it 
prepared from a plant seen by him near Valentia {Par. Stirp. Hist. Hisp. 

Obs.f 1576, 442). The same plate did duty in some form with later^ writers 

for the next two hundred years, though it usually appeared side by side with 

the plate of Camerarius {Hort, Med., 1588, 10-11, t. v.). In 1727 Trew 

published an excellent monograph on the subject with a careful drawing Record. 

of the fiower. As regards India the first authentic reference would appear i 

to be that of Roxburgh (06s. on Substitutes for Hemp and Flax, 1801). In 

The Journal of the Society of Arts (1804, xxii.) he speaks of Agave as wild ^d 

beautiful, and in his Hortus Bengalensis (1814, 25) he mentions three species, 

A. Cantaia, A. and A. ttihe^rosa. The first he tells US had been in¬ 

troduced into the Royal Botanic Gardens, Calcutta, before 1794 (from India, 
locality not stated), and further he affirms that it possessed a Sanskrit name— 
hantala; the second he speaks of as a native of America; and the third he says 
had been procured from Kew but turned out to be the plant called “ Yucca 
Superba ” of the Calcutta Gardens—a plant which had been procured direct from 
America in 1799. Subsequently Roxburgh {FI. Ind ., ii., 167) was induced to think 
it wdld. But neither the name hantala (nor any other) has been accepted Notmen^ned 
by other writers as being Sanskrit. Roxburgh doubtless obtained it from by Early Wn ers. 
Sir W. Jones (As. Bes., iv., 230). It is possibly a gloss on hatevala, Rheede’s 
name for the medicinal aloe.. The names that exist are mostly descriptive 
or comparative and thus modern, for example, banskeora {= the bamboo 
or bara hanvar (~ the large aloe). From Vasco da Gama (1498) down 
to Hedges (1683) none of the Indian travellers seem to mention agave. It is 
not referred to in the Memoirs of Babei^s nor the Administration of Ahbar (the 
Ain-i-Ahbari), though the pine-apple appears in the latter work. It is perhaps 
referred to by Hove in 1787, and twenty years later Buchanan-Haroilton speaks 
of its being much planted as a hedge. There is reason to believe that it was 
introduced into Northern India by Rohillas from the south on purpose to be 
employed as an impenetrable hedge around forts. The name hethi (usually re¬ 
stricted to rnudfinus) is the most general name for agave in Central India. But 
it is significant that Rheede should say nothing of agave in his account of the 
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plants'of the West Coast of India (1678), while Kumphius {Herb, Amb,, 1750 v 273 
pL 94) should describe and figure a plant which is certainly agave' and pos'sibly 
A.. CffiifaJir, It seenas then to have been a very recent discovery, and it 
probably reached India from America by the trade-route, vii the East Indian 
Archipelago, 

Brief History of the Efforts to acclimatise Sisal Fibre in India.—The several 
Governments of the West Indies (more especially of the Bahamas) have 
made strenuous efforts to participate in the sisal hemp trade, and the Blue 
Books that have appeared from time to time contain much of great value. 
It is perhaps safe to say of India that by far the most important contribution 
to the existing Imowledge of cultivated agaves has been the direct outcome 
of the great personal interest taken by the former Director of the Royal 
Gardens, Kew, Sir William Thiselfcon-Dyer. Live plants of all the more highly 
approved species and races of agave were procured and the more interesting of 
these distributed to the Colonies and India. Reports have at the same time 
been obtained from the indigenous habitats of the various species as also 
from the regions of most successful production, and these have from time to 
time been published in the Kew Bulletin. Still later the information thus 
collected has most considerately been brought together and republished in one 
volume {Bull., add. ser., 1898), thus forming a convenient-book of reference 
that gives full particulars of the results attained within recent times. The 
Director of Kew, at the suggestion of Sir George I^ng, and subsequently of 
the Revenue and Agricultural Department of the Government of India, procured 
and forwarded to India three consignments of live plants of sisal hemp. The 
first reached India on July 9, 1890, but the plants were found to be dead 
on arrival at the Royal Botanic Gardens, Sibpur, Calcutta. The second consign¬ 
ment of 1,000 plants came to hand on October 29, 1891, and it was then foiSid 
that 643 were alive. The third consignment of 4,900 plants reached Sibpur on 
October 14, 1892, and of these 2,984 were alive. Prior to these consignments, 
however, the Botanic Gardens, Saharanpur, had received by post in 1886, direct 
from Florida, a few live suckers. One of these had been successfully grown and 
had yielded many young plants, of which a limited distribution was made. Re¬ 
cently a report was called for as to the success attained with the 1892 consignment 
of plants. The preparation of that report was entrusted to Lt.-Col. D. Prain, 
at that time Curator of Lhe Calcutta Herbarium. The recipients of the plants 
issued from the Royal Botanic Gardens were invited to furnish information on 
eleven separate subjects of inquiry, such as the nature of soil on which the 
plants had been grown ,* distance planted apart; percentage of deaths; the 
date on which they afforded suckers ; date at which the plants were cut; the 
length of fibre obtained; the method adopted in preparation of fibre, etc., etc. 
It may be here explained that the Agri.-Horticultural Society of India 
having received a supply of plants from the Superintendent of the Royal 
Botanic Gardens, Calcutta, issued these to the members of that Society, 
and the answers furnished to the series of questions were published in 
the Journal (1898, xi., n.s., 864—8). The replies received by Prain were 
incorporated in his report. This was republished in The Agricultural Ledger 
(1900, No, 6), and may therefore be regarded as a most important practical 
contribution to our knowledge of the sisal hemp fibre in India. It will be there 
found that Prain concludes a letter to the Hon. Secretary of the Agri.- 
Horticultural Society of Madras as follows: “I may add, for your informa¬ 
tion, that since preparing my Note I have learned that two private importations 
from Florida of Sisal Hemp plants, one in the Tirhut (indigo) area, and one in 
Assam (tea) area, have taken place, the parties concerned having said notjiing 
about these importations, and all that I am Stble to say regarding them is 
that the efforts of the various Indian Governments, detailed in my note on Sisal 
plus those of your Society and of the Government of Madras are, when put 
together, insignificant as compared with either of those private ventures.” Of 
Dauracherre, in South Sylhet (the .^ssam instance doubtless in the above 
quotation), it is said that 10,000 plants were imported from Florida in 1894. 
In 1901 most of the original stock were poling and each yielding 2,000 to 3,000 
bulbils. Mr. J. Cameron in his address to the United Planters’ Association of 
South India in 1900 stated that the Mysore Government had imported over 4,000 
plants direct from Florida about seven years previous. These had taken kindly 
to the climate and now afforded material for an extensive propagation. 

Carrying the Indian records to more recent dates, two exceedingly important 
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SPECIES AND VARIETIES 

papers have appeared: {!) A Note on Agave and Furcrceahy Drurnmond and 
Prain, and (2) Sisal Hemp Culture by Mann and Hunter. Tb© former tackles 
in an able manner the much disputed botanical origin of the commercial plants 
and the latter gives useful details of an Indian plantation. Before dealing with 
the practical issues it may be advantageous to exhibit in this place the botanical 
opinions. 

Species and Varieties.—The necessity for a complete revision of the species 
of this genus, more especially the cultivated forms, has long been felt as 
very urgent. Much has been don© by systematic botanists for the wild forms 
in their native habitats, but much still requires to be accomplished before 
we possess the accurate knowledge essential to industrial progress. Cultivators 
have not always gone to botanists to secure their original supplies. There have 
in consequence been carried here and there throughout the tropics a multiplicity 
of forms, some at least of which in their new homes seem to have mad© confusion 
confounded by modifying the colour, shape and spinosity of their leaves until 
they have greatly obscured their botanical characteristics. And these have also 
brought with them incorrect or even quasi-scientific names that have passed 
unchallenged for many years. Hence it is no matter for surprise that the Agave, 
luridti of one high authority is not the Agave un'iaa of “ certain practical 
men.” The blame for this state of affairs cannot, however, be cast at the one or 
the other : errors and misconceptions are unavoidable in the early stages of most 
discoveries. The necessity for a common basis of knowledge is now, however, 
the more urgently demanded. Drummond and Prain {l.c. Agri. Ledg., 1906, 
No. 7) have taken a most valuable step in the direction of the elimination of 
ambiguity. They have reduced the Indian cultivated and acclimatised forms 
to some ten species, and of these five or six are of industrial merit. It would 
be presumptuous for any on© who has not specially studied this perplexing 
genus to venture on a critical review of the conclusions arrived at by these dis¬ 
tinguished botanists. I shall accordingly content myself with an effort to 
transcribe into one place what appears to me of special value to practical men, 
and in so doing endeavour to focus my abstract alphabetically imder the 
scientific names given in the Notes for the chief forms :— 

Agave americana, Unn„ Sp. PI, 1753, i., 323.—This plant (to which alone 
that trivial name should be restricted) exists in India as an ornamental 
garden plant only. It is extremely constant in its characteristics, and except 
as horticultural sports (in which the leaves become parti-coloured) it has no 
authentic varieties. Although a fibre can be and has. been extracted from its 
leaves, this plant is of no value as a textile and does not exist anywhere in 
India in such abundance as to be of importance. The cultivated stock pro¬ 
bably originated in the West Indies. [Gf. Drummond and Prain, l.c, 84-5, 
121-2, 126, 136, 151.] 

A# Cantala, Roxb.; A, vivipara, Dalz. cf? Gibs, (non Linn.), PI. Bomb, (suppl.), 
1861, 93.—This would appear (as indicated above) to have been the species 
that first reached India. It had taken such a firm hold of the country by 
1804 that Hoxburgh, when led to suppose that it had a Sanskrit'name, was 
induced to regard the plant as indigenous. It is common in hedges and one of 
the two species most widely spread and most plentiful in India. Prequent near 
Bombay, in the northern portions of Madras Presidency, in Central India, 
and in the Gangetic plain generally, as far north as the sub-mountain districts 
of the provinces of Agra and the Panjab, ascending the hihs to close on 6,000 
feet, but is absent from the arid strip between GwaHor and Delhi. Fibre is 
extracted from its leaves in considerable quantity, but opinions on its quality 
are conflicting. It is the chief source of the Bombay Aloe Fibre of commerce. 
\Gf. Drummond and Prain, l.c. 87-8, 100, 105, 133-4, 135, 138-9, etc.] 

A. sp. (? A. elongata, Jacob .).— Drummond and Prain (l.c. 88, 101, 105, etc.) 
show that the plant here indicated cannot be identified as a. meocicaaa, iamb. 
Further they observe that it approaches a, sisaia^tti and is intermediate 
between that and a. Cantata. It seems very close to the species cultivated at 
Kew as A. riguitt, vay. eiangata. It has been met with in the Upper Gangetic 
plain, as for instance at Dehra Dun and the Panjab Siwaliks; it is somewhat 
extensively planted along railways in N.W. India, and is the most prevalent 
form in the dry arid tract from Gwalior to Delhi, being there, as it were, obtruded 
into the area of a. cantata. The fibre has not been sufficiently investigated, 
but it seems good and would probably be found valuable. The plant has been 
grown on a marketable scale in the dry tract between the Chambal and the Jumna. 
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THE ALOE FIBEE PLANT 


/. ALOB FIBRES, 

From tlie remarks made under the paragraph above on the botany of 
these plants it may be learned that the Indian fibres of this kind are 
derived from A. Cantala^ A. Vera Cruz^ A. ? elongata and A, 
? longisepala. The assumption that the varying qualities of the Indian 
fibre were exclusively due to diversity in climate, season, age of collection, 
and methods of separation, etc., has been completely upset by Drummond 
and Train’s recent paper (already briefly reviewed). We now know that 
there are several distinct species and that the A, americana proper is 
the most inferior and least important of all. 

The necessity for a full knowledge of the plant being or proposed to 
be cultivated in any locality cannot be disputed. Prain {Ann. Reft. Roy, 
Bot. Gard., Calc,, 1903-4) says:—“ The Sisal Agave does not thrive 
equally well or give equally remunerative results in all parts of India, 
and in certain districts species of Agave other than sisalana, already so 
completely naturalised as to appear indigenous, thrive so much better 
than Sisal and yield fibres commercially so little inferior to the best 
Sisal fibre that their systematic cultivation offers a hopeful field for 
investment.” “ It seems that, while, as a rule, more or less well- 
defined areas have particular species weU established, the prevailmg 
species in one area often differs from that most plentiful in another 
area. Moreover, it is found, when attempts are made to utilise the 
fibre of these local Agaves, that somewhat diverse results are obtained : 
at times the fibre extracted is reported to be nearly up to the 
standard of Sisal, at other times it proves too weak to be worth ex¬ 
tracting. The explanation of these facts appears to be that other species 
of Agave share with A, sisalana the peculiarity of adapting themselves 
readily to certain localities and thriving less vigorously in others. The 
original object of the introduction of all the species was to provide secon¬ 
dary lines of defence round stockades, forts and strong villages; in more 
settled times they have been chiefly used as hedges bordering highways 
and lines of railway. Vigour of grovi:h therefore has been the only quality 
considered in selecting plants within any particular area ; the nature of 
the fibre has not till recently attracted attention.” In selecting stock 
there would seem to be every likelihood that it may be possible to discover 
tvro plants with equally (or nearly equally) good fibres, the one of which 

Polling Season, would poll in seven to twelve years, the other not till much later, say 
twenty-five years. There would be an obvious advantage in the latter, 
namely the greater number of years before the estate would have to be 
completely renewed. 

Eeport on Indian Technical Reports on Indian Samples of Fibre .— Two samples of 

Samples. Indian so-called American Aloe Fibre (or what were beheved at the time 
to have been such) were in 1893 examined and reported on by the 
Director of the Imperial Institute, London. These had been procured 
in 1891 by the Government of India from Saharanpur in the United 
Provinces, and by Thurston (Off. Eeporter on Economic Products) faom 
Coimbatore in the Madras Presidency" \Cf. Agri. Bull., Mad., 1894, No. 30.] 
Mr. Collyer of Messrs. Ide k Christie (the expert consulted) reported very 
favourably on both samples, and in consequence a series of questions 
were asked by the home authorities which were circulated to persons 
known to be interested in Agave fibre. The late Mr. Gollan, among others, 
replied to the questions and thereby afforded more direct and personal 

36 




1 


INDIAN FIBEE 

knowledge regarding tlie Sakaranpnr sample and tlie cultivation of the 
plant, tkan v^l be found in the otber Indian reports wbicb have as yet 
appeared. [Cf. Agri. Ledg,, 1894, No. 18.] Some doubt, however, may be 
admitted to overshadow most of the published statements regarding 
the so-called Agave americmia of India from the exact species experi¬ 
mented with not having been accurately determined. But Mr. Gollan, 
who actually supplied the Saharanpur sample (along with his letter of Feb¬ 
ruary 3, 1891), wrote in reply to a special reference on this point, that 
at the time in question he furnished two consignments, one of the so-called 
A* americana (much of which very possibly should now be called 
A. ? longisepala), the other of A. vivipara (or rather A, Wightii) 
fibre, but none of A» sisalana^ for the very good reason that 
no plants of the last-named species had reached Saharanpur until 
fully a year later, and no fibre from the Sisal plants had been cut until 
four years later. \Cf. Agri, Ledg., 1900, No. 6, 63.] The point is of 
importance chiefly in support of the contention that certain forms of 
Inian-grown Aloe fibre are little if at all inferior to the true Sisal of Com¬ 
merce. The fibre that Mr. Collyer viewed with so much favour was thus 
procured from two of the long-acclimatised plants prevalent in North 
India. Subsequently Mr. Gollan furnished samples of Sisal fibre grown 
at Saharanpur, and these were also sent to the Imperial Institute for 
opinion and valuation. [0/, AgrL Ledg., 1896, No. 34; Imp. Inst. 
Tech. Repts., 1903, 81-5.] 

A sample of Agave fibre from Gwalior (possibly the plant indicated 
above as A. ? elongata) has been highly commended (Imp. Inst., l.c. 
84), and a sample from South Sylhet, said to have been that of 
A. sisalana^ is in the same publication reported on most favourably. 
Coventry gives a brief account of the Agaves in the Panjdb. {Gf. Agri. 
Journ. Ind.^ 1906, i., pt. 3, 265.] 

CULTIVATION. —Indian-grown fibre has, however, been more fre¬ 
quently condemned than approved, but as already indicated this may 
have proceeded from the fibre of a worthless form having been supplied. 
It is true also that the condemnation may have arisen through the 
ignorance of the planters as to the best seasons and methods of prepara¬ 
tion. It follows accordingly that the abundance of a species of Agave in 
a particular locality is no proof of commercial possibilities. The experts 
have, however, usually reported that the inferiority of many of the 
samples examined may have been due to either of two causes: (1) The 
leaves having been too old, thus causing the fibre to become hard, coarse 
and brittle ; (2) The very defective method of cleaning that seems in¬ 
variably practised by the Natives of India. The leaves while resting 
on a flat stone are crudely scraped by a knife and violently beaten every 
now and again in order to shake ofi adhering particles of cellular tissue. 
As a not unnatural result the fibres are broken, torn and cut short. But 
what is even still worse, before being scraped the leaves have often been 
retted for weeks, or the fibre after being separated has been soaked in 
water for days. As a result fermentation has been set up and the fibre* 
discoloured, deprived of its natural polish and rendered harsh. The 
leaves as they near maturity, but not later, should be simply scraped 
by hand or by machine, then sun-dried and baled. Betting is not 
necessary and is distinctly injurious, but washing in a stream of water 
during the process of scraping is often recommended as advantageous, 
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THE ALOE FIBRE PLANT 

In Bengal.— The late Mr. N. G. Mukerji (Handbook Ind. Agri., 
1901, 325-8) furnishes an abstract of the currently accepted views on 
Agave cultivation in Bengal. In tlie Dictionary will also be found 
a detailed report on the cultivation of this plant by Col. B. Cobb 
(at that time Superintendent of the Hazaribagh Jail), and since recent 
information regarding Bengal does not materially alter the conclusions 
there advanced, the original article should be consulted. 

It may in fact be said that the chief exception recent investigation would 
suggest to Col. Cobb’s report, concerns the season when^ the fibre reaches ma¬ 
turity. Most writers affirm that when the pole has arisen from the middle of 
the rosette of leaves, the fibre is practically useless. It becomes too hard and 
brittle for manufacturing purposes. The fibre which has fetched the best prices 
would appear to have been obtained from fully grown leaves, hut from plants 
that have shown no signs of producing the ‘ candelabra-like inflorescence. 
The plant grown at Hazaribagh seems to have been mainly a., emitaiu, but 
the inferior samples of Bengal fibre have evidently been chiefly procured from 
A, Vera Criifu (the A- lurida. of some writers). 

In Bombay ,— Tbe Bombay Aloe Fibre bas recently attained an 
assured position in commerce and is being pushed with much success. 
It is chiefly obtained from -^1* Ccmtala^ and apparently to some 
extent also from A. Wightii and more recently from A, sisalmia 
and JFtirerma gigantea. 

On the heavy clay soils of Bengal and Assam, as also some portions 
of the Central Provinces and of Madras, A. Vera Cruz might be 
regarded as a fairly abundant species, but on sandy loams and stony 
laterite soils of some parts of Bengal, the United Provinces, Sind, Eaj- 
putana, Central India and Bombay, A. Caiitala becomes the most char¬ 
acteristic form, and is indeed met with in a state of more or less complete 
acclimatisation. [0/. Madras Mail, Oct. 1904.] In thePanjab its place is 
taken by A. Wightii, of which Stewart makes the very observation 
regarding its prevalence in that province which Boxburgh made of 
A, Cant ala in Bengal, viz. that it might be regarded as indigenous. 

One of the earliest descriptions of this fibre, as far as India is concerned, will 
be found in the Journal of the Agri-Horticultural Society of ^ India for 1854 
(viii., 148 Qt seq.) where Mr. A. B. C. Hamilton, then Besident at Indore, 
furnished a sample which was examined by Capt. A. Thomson at his rope-factory 
at Calcutta and found equal to the best Bussian hemp. Capt. Thomson adds 
that a considerable quantity of a fibre exactly similar had lately been imported 
from the Malabar Coast and that he had had some made into rope which very 
much resembled Manila rope. Mr. Blackburn forwarded from Agra about the 
same time samples of fibre and rope made from “ the Common Aloe,” and Dr. 
Falconer identified the plant from which these had been prepared as a. Cantata 
—a plant with which he had been familiar as common at Saharanpur. 

In 1889 the Bombay Government forwarded to the Secretary of State for 
India a report that had been drawn up by the Director of Land Becords and 
Agriculture on “ the aloe fibre sliipped under the name of ‘ hemp ’ from Bombay.” 
This fibre, it is there stated, comes chiefly from the Bombay Karnat^k and the 
Central Provinces. “ The plant grows wild but nowhere in abundance, nor is 
it anywhere cultivated specially for extracting fibre.” “ In the Bombay Kamatak 
it is the chief hedge plant along railway lines. For fencing it is planted one to 
three feet apart according to the quality of the soil.” The Director then describes 
the crude method adopted to separate ^the fibre, namely by burying the leaves 
in running water or amongst the sand near streams where water percolates. 
When sufficiently decomposed the leaves are taken out and washed clean of the 
pulp by beating. 

Sir D. Morris, at that time Assistant Director of Kew, identified the 
specimens of plants that accompanied the Bombay report as confirming the 
fact that the “ Bombay aloe fibre” was prepared from the leaves of A, vivipara. 
It would now seem that it was a. vivtpara.f Dalz. & Gibs, (non linn), i.e. A, 
Cantata, Roxb., according to Drummond and Brain. Sir Daniel, after suggesting 
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that the quality of the fibre might be improved by cultivation and that it was 
possible A., sisaiMnia^ might be introduced on a large scale on the waste lands 
of Bombay, added, “ The value of the machine-cleaned fibre ranges, according 
to length, from £25 to £30 per ton. The ordinary Bombay aloe fibre, cleaned 
by hand, is worth only from £5 to £12 per ton. These figures fully bear out the 
opinion offered in my letter of February 21, 1887, that the Bombay aloe fibre 
industry was capable of being greatly improved.” The subsequent history will 
be found in the Ketv Bulletin, (add. ser., ii., 1898, 194-200). 

Plantations of Bombay — The Englishman (June 10, 1899) gave a long 
and most instructive description of Dr. E. Suter’s endeavours to establish 
successfully tbe plantation owned by tbe Fibre Company of Powai. Another 
equally admirable account of the Powai plantation and factory will be 
found in The Textile Journal (Jan. 1901). We learn that Dr. Suter 
has obtained a 30 years’ lease of 3,000 acres of land, on a rent of Ks. 14 
an acre, and that he is in treaty for a further tract of land of some 20,000 
acres. He employs about 500 workmen for the greater part of the 
year. The plantation consists mainly of A, Cantala, but he has put 
out a large number of A. Wightii, also of A, sisalamt and 
Wurerma gigantea. 

There are apparently two operations pursued in separating the fibre 
at his factory, during each of which a liberal supply of water is utilised. 
The sharp, thin extremity of each leaf is first dealt with, and when the fibre 
has been freed from the pulp, etc., it is washed before the lower half of the 
leaf is treated. The fibre of the apex of one leaf (or of several leaves 
treated at one and the same time) are then twisted round a small brass 
handle, by which means the operator is enabled to submit the lower and 
thicker ends of the leaves to be scraped without any risk of injury to 
himself. The fibre having been washed in the plentiful supply of water 
procured by the factory from the Powai lake, is then sun-dried. By the 
next process it is scutched or combed and thus turned into beautiful white 
threads which are assorted according to length into two qualities. Finally 
it is baled and is thus ready for the market. The men employed in the 
factory are dressed in woollen garments and gloves (supplied by the 
owners) in order to protect them against the acrid juice that would other¬ 
wise cause painful blisters on the skin. But Suter has also patented and 
is daily using a semi-automatic machine of which full particulars and 
photographic illustrations will be found in Mann and Hunter’s pamphlet 
on Sisal-Hem'p Culture in India, published by the Indian Tea Association, 
1904 (22, pi. vi.). The fibre from Dr. Suter’s plantation is said to 
fetch £36 a ton. 

//. SISAL HEMP. 

It was customary until quite recently to read of the Sisal hemp being 
botanically a form of the species known as A* rigida, Miller, and 
of there being two industrial forms of the species, viz. (1) mr. longifoUa, 
the Henequen Hemp of Yucatan, the Sacqui or Sacci (a name denoting 
light colour); this has the leaves spinose on the margin; ^ (2) 
var. sisalanaj the Sisal and Bahma Hemp, the Yashqui or 
Yaxqui (dark green); this has the iQiargins of the leaves almost destitute 
of spines, but the apex ends in a conspicuous black spine. Mann and 
Hunter tell us that plants of the former introduced direct from Yucatan 
have not been very luxuriant in Sylhet, while the latter succeeds splendidly 
(l.c. 5). Drummond and Prain (l.c. 135) are of opinion that “there is one 
Sisal Hemp in this country and one only,” and they add, “ Leaves with 
and without prickles may be found on the same individual.” That plant, 
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Sylhet 

they are further of opinion, is A. slsalaiia^ Perrinc, a good species 
and not a form of A, rigidii, Miller. 

Mann and Hunter have dealt so fully and satisfactorily with its culti- 
Association with vation as an associated crop with tea that it seems almost undesirable to 
attempt to set forth as a separate chapter their main conclusions. Persons 
interested in the subject of Sisal cultivation in India should most certainly 
procure the pamphlet mentioned. But as experience gained by others 
difiers slightly from that in Sylhet, it may be useful to give a combined 
review of the practical results hitherto attained in India as a whole. 
Assam. CULTIVATION,—In Sylhet,—lt would seem fairly cej nnin that A, 

sisalana is an even more tropical form than most of the Aga. -.s an.i will 
Propagation by not hve if liable to seasons of frost. It may be propagated (1) by seed, 
(2) by suckers from the base of the stem, or (3) by “pole plants or 
bulbils.” The last mentioned are produced from the flowering spike or 
“ pole,” and are buds formed within the bracts of the individual flower 
stalks. Suckers are preferred in America, and “pole plants” are largely 
used (if not preferred) in the Bahamas. From 1,500 to 4,000 are formed 
on each pole, and they do not fall to the ground until they are six inches 
or more in length. They root at once, and if left alone form a grass-like 
vegetation around the perishing parent-plant. Seeds are not so often 
resorted to, owing to the great delay. Morris seems to doubt the 
advisability of propagation feom bulbils, and Mann and Hunter only 
recommend that course until such time as a continuous supply of suckers 
has been established on the estate, \Cf. Sly, Agave Fibre in Assam, 
in Agri. Journ. Ind., 1906, i., pt. iii., 247-9.] 

Nursery and Plantation. —The young plants, whichever Way obtained, 
are first raised in a nursery until they attain a height of about 15 to 20 
inches—Mann and Hunter say 8 to 12 inches. Shade-trees in the nursery 
are injurious. According to the most generally approved plan in America 
the young plants are transplanted into the estate, in rows 12 feet apart, 
Distance Apart, the individual plants being from 6 to 8 feet apart in the rows. This will 
Number to tbe giye about 650 plants to the acre, but in some estates they are planted 
aose Growing closer, viz. 9 to 10x4 to 6 feet, thus giving about 1,000 plants or 

Dangerous. more to the acre. The danger of close planting lies in the fact that during 
wind storms, the leaves may stab each other and thus injure the subsequent 
growth of the leaf and discolour the fibre. Fermentation, set up within 
the growing leaf or in the leaves after separation from the plant, will ruin 
the fibre by staining it a red colour. A writer in Capital (March 1901) 
would seem to think that the Daucacherra Estate in South Sylhet has 
made no provision for a permanent crop. The plants have been planted 

8 feet between in the row and 10 feet between the rows. These distances 
have always been recommended hitherto. When the plants got to be 
about four years old a young sucker ought to have been planted in between, 

Dolling. so that when a plant poles and dies, which they almost invariably do within 

ten years of planting, the plant placed between would be ready to take the 
other’s place and keep the constant supply of fibre going. But after 
seeing the Dauracherra plantation the writer is convinced that 8 feet 
by 10 feet is far too wide apart and would say 4 feet by 6 feet an ample 
distance.” Mann and Hunter think that 5 feet between the plants and 

9 to 10 feet between the rows are suitable distances for general use. Thus 
it may be said that overcrowding is condemned in most parts of the world 

Planting Season, where sisal planting prevails. The best time for planting is from February 
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to June, and it is essential that the plants be pitted (not dibbled in) and 
that they should not be buried in the ground above the base of the leaves. 
They lay great stress on the latter condition; earth within the leaves, they 
say, causes them to rot. During the first two years the plantation re¬ 
quires to be hoed to such extent as found necessary to keep weeds in check. 

Diseases and Pests .— Protection from cows, deer, etc., is necessary, 
since if the central bud be injured the plant dies. By the third and fourth 
years the plants are able to defend themselves. I am informed by Mr. 
G. Massee that at least one fungus is known to kill the leaves, namely, 
Coniothyrimn concen triciim, Sacc., and that this may often appear as 
discoloured patches without fructification. It would seem probable that 
“the discoloured spots on some of the older leaves of even very young 
plants ” alluded to by Mann and Hunter are due to the fungus named. 
[Butler, Sisal Hemp Disease^ in Agri. Journ. Ind., 1906, i., pt. ii., 261.] 

Cropping Season. —Much depends on the size, age and vigour of the 
young plants when transplanted, but they attain as a rule the condition 
of being able to afiord a first crop of leaves in the third year, and come into 
full bearing in the fourth or, it may be, only in the fifth year. Leaves as a 
rule are ripe when they extend at right angles to the stem. Mann and 
Hunter say that half a right angle to the stem will suffice but none before 
that should be cut. The plants continue to give an annual supply of 
leaves till about the twelfth year, when they show signs of forming the 
inflorescence or “ pole.” Having given their crop of seed or “ pole bulbils ” 
the parent plants die and should then be uprooted. If the outer large 
leaves be not systematically removed year by year the plants will 
attain maturity at a much earlier date, say about the sixth year. Ex¬ 
perience so far would seem to support belief that the plant will pole 
shghtly earher in Syltiet than in Yucatan. Mr. Woodrow reports 
that the sisal planted in Poona in 1892 began in 1898 to show 
signs of producing flowering-stems. On the other hand, it is recorded 
that under certain circumstances the plants may continue to yield 
for 15, 20 or even 25 years before the “pole” forms. In the Kew 
Bulletin (1898, add. ser., ii., 178) will be found a most interesting 
correspondence on the methods that might be adopted to retard polling. 
Sir D, Morris recommends the systematic removal of all suckers not 
required. It transpired (in the correspondence referred to) that the 
Bahamas hemp plant flowers earlier than the Yucatan hemp, a, distinctly 
unfavourable circumstance if it be the case. As soon as the “ pole ” appears 
it has to be cut out, the remaining leaves harvested and the old plant re¬ 
moved. But it is customary long before this takes place to plant a 
seedling or sucker close by or within the interspace, so as to have 
a fresh plant nearing the bearing stage before the period of removal 
of the exhausted one has been reached. In Sylhet it has been 
found that the best time for cutting leaves is from October to June. 
This is mainly on account of the necessity for drying the fibre. 
The leaves are moreover less heavy at that season, an obvious 
advantage seeing that they have to be carried to the factory. This 
arrrangement fits in admirably with the associated tea industry, which 
calls for most labour from June to October. In laying out an estate Mann 
and Hunter say that owing to the enormous weight of the leaves the factory 
should be central and have good roads in every direction. On a small 
estate pack bullocks, and on a large one a|light railway may be used. 
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THE SISAL HEMP PLANT 

Fn South India and Mysore. —It seems that an effort is beiii<^ 
made to organise an Agave or Sisal fibre industry of South India. 
We read of the South Indian Fibre Company having taken this matter 
up energetically. Particulars of actual plantations, however, are not 
available, though Mr. Tytler seems to have made a start in Anantapur 
district. [Of. Madras Mail, Dec. 1901; Ind. Planters' Gaz., Feb. 1902.] 
Travancore is also mentioned as a locality where the plant is being culti¬ 
vated. Reference has been made to the large importation of sisal plants 
by the Mysore Government. Mr. J. Cameron and others (recent Proo, 
Agri.’-Hort. Soc. Mad.) describe the progress accomplished. Mr. Cameron 
seems moreover confident that in Mysore there are many tracts of com¬ 
paratively useless jungle that possess the requisite soil for Sisal cultivation. 
He also tells us of having sold sufficient young plants to cover the cost 
of importation of the original stock. The experience gained he sum¬ 
marises thus:— 

1. Land of a gravelly soil and stony nature is most suitable. 

2. When it is planted, cultivation practically ceases for a period of 
four years or until the matured leaves are ready for cutting. 

3. On suitable land, failure of crop has never been heard of. 

4. The profit of a cropped acre is estimated at £4 to £5 per annum— 
that is, 60 to 70 rupees. 

On this subject Mann and Hunter observe that the Sisal does not 
require a rich soil. It must have a soil well drained, moderately light 
and not too rich since that leads to luxuriance but loss of fibre, nor too 
poor since the fibre will then become short. The presence of hme in the 
soil is advantageous. In a word, much of that culturable land in tea 
districts which is not suited for tea will do well enough for Sisal. But 
it would appear these authors may have been led into the expression of a 
too emphatic opinion as to Sisal being not only the best but the only 
species suited to the tea districts (Mann and Hunter, l.c. 4, 9). It seems 
highly probable that the liabiHty to frost, to which not a few tea districts 
are subject, might preclude the cultivation of Sisal and point to A. Can-- 
talaf for example, as preferable. Of course where it is found possible to 
grow A. sisulana that would be the best species, but there seems no 
doubt that for the whole of the tea districts, and still more so for the 
whole of India, one and the same species is not universally suited. [G/. 
Ann. Reft., Bot. Gard. Sihfur, 1903-4.] 

In Tirhut and Bombay. —^Although a good deal has been written 
in a^ general way regarding the Tirhut and Bihar ventures, little 
definite knowledge is available such as to justify the formation of 
opinions regarding either the methods pursued or the success obtained. 
It is known that large shipments of plants have been secured, and it is 
understood that they have taken kindly to the climate and soil of 
Bihar. Frequent mention has also been made of Mr. Woodrow’s 
experiments and results and of his endeavours to establish planta¬ 
tions at Nasik and Nandgaon. In the prospectus of the Bombay Sisal 
Hemp Co., Ltd. (issued in April "^1899), Mr. Woodrow says, “I intro¬ 
duced a few sisal hemp plants seven years ago; they have grown 
remarkably well and have given 10,000 young plants.” Further on he 
adds, One million aloe fibre plants are at hand, enough for 500 acres, 
and about 10 millions are procurable this year.” In the same way it 
is known that Dr. E. Suter is growing Sisal at Powai, near Bombay. 
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But as already sLowii, tlie plant cultivated on that estate is chiefly 

Cantata. 

While these brief references denote what might be called the more 
important centres of the new Indian Sisal hemp enterprise, particulars of 
small experimental plots are to hand from every province of India and 
Burma. The reader should consult Praia’s Eeport for additional par¬ 
ticulars {Agri. Ledg., 1900, No. 6). 

Yield of Fibre. —Of Yucatan it is said that from 1,000 to 1,500 lb. per acre of 
cleaned fibre are obtained and that 50 to 70 lb. are derived from 1,000 leaves 
of plant. Tins would come to an average of about 30 leaves yielded by 
each plant, in order to give the amount of clean fibre stated; but most reports 
place the produce at a much lower figure, namely from 10 to 20 leaves a year 
for each plant. We read that in Luclmow, grown on a poor soil, the plants are 
said to have had 30 leaves; 50 in Saharanpur, Cachar, Tirhut; 60-70 in Port 
Blair; 72 in Assam ; and 80 in Poona. Doubtless those numbers have refer¬ 
ence to the total leaves on each plant, not to the number of mature leaves annu¬ 
ally available for fibre extraction. 

Harvest and i Fibre Extraction. —The leaves are cut off from the stem from 
below upwards by means of a heavy-bladed long Imife, and the spine on the apex 
is also severed by a blow of the same before the leaves are thrown on the ground. 
In America and the West Indies the operators are paid as a rule by contract, 
but a day’s labour would be regarded as from 2,000 to 2,500 leaves. According 
to Indian experience the leaves are approximately 4 feet 6 inches long and 
5 inches wide with a weight of 2 lb. Some are recorded as only 2 feet long by 
3 inches and weight 5 ounces ; others 6 feet 6 inches long by 5 inches wide and 
2| lb. in weight. The Sylhet experience would be about the mean of the figures 
given. True Sisal hemp, grown on suitable and not too rich land, should yield 
for instance, 3 per cent, of fibre (and often much more) on the weight of leaf: 
careful tests of the large blue Aloe in India have ^ven 2| per cent, only of fibre. 
Foreneo f/igautea (Mauritius hemp) gives a still less yield on the weight of 
leaf, the amount being in Sylhet from If to 2 per cent., but in this case the differ¬ 
ence is more than counterbalanced by the larger weight of leaf obtained per 
acre.” 

Machinery .—The most generally used fibre-cleaning machine in Yucatan 
is called the Raspador,” although others are employed, such as the “ Solis,” 
“ Preito,” “ Torruella ” [c/. photograph in Mann and Hunter, l.c. 24, pi. vii.] 
and “ Villamore.” The “Raspador ” [c/. Mann and Hunter, l.c. 21, fig, 2] con¬ 
sists of a drum with brass knives fastened across the face. It is so geared as to 
revolve about 110 times a minute. The leaf is held by a clamp and crushed as 
it moves forward, while the pulp is scraped off by the knives as they dash across 
it. When little more than one-half the leaf has been reduced to pulp it is with¬ 
drawn and reverses so that the other half may be similarly cleaned. The fibre 
is then dried in the sun and baled for export. Though crude in construction the 
“ Raspador ” has the advantages of cheapness and simplicity. It is typical 
of most of the modem machines that have been brought out, each with special 
claims to superiority over the others. With wnrerma giganiea. the “Gratte” 
machine is in a position of supreme favour. But in addition to the machines 
already mentioned, the following may be said to have been specially designed 
to deal with the aloe fibres :—^the “ Death,” the “ Barraclough,” the “ Van 
Buren,” the “ T. Abee Smith,” and the “ Weicher ” machines. Then there is 
the “Silburn” machine of which so much has been said in the Indian Press 
recently, and lastly the “ Suter ” machine, which makes 500 revolutions a minute. 

Properties and Uses of Sisal and Aloe Fibres. —I Lave not tLouglit 
it necessary or desirable to devote space to tbe discussion of tLese 
subjects. Briefly tbe fibres are used for ropes and cordage; for 
carpets, mats and matting; for brust-making; and tbe waste for paper- 
making. To a limited extent tbe shorter and finer fibres are carded, 
spun and woven. [Of. Boyle, Fibrous PI., 1865, 41-50 ; Agri. Ledg., 
1896, No. 34; Dodge, Useful Fibre PL of the World, 1897 ; Stublmann, 
in Der Pflanzer, 1907, Nos. 15, 16, 229-43 ; Hanausek, Micro. Tech. Prod. 
(Winton and Barber, transL), 1907, 96-8.] 
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TRADE IN HEMP. —Mann and Hunter give interesting particulars 
regarding tlie prospects of a Sisal Fibre Industry: tbe capital required, 
tbe world’s markets for tbe ‘ fibre, prices ruling, etc., etc.; tbeir 
work sbould be consulted for sucb particulars. One of tbe earliest 
records of tbis fibre refers to tbe imports into England from Yucatan from 
1750 to 1780. Although high expectations were then raised, tbe fibre 
did not assume a position of importance until fully a century later, when 
tbe first plantation of some 50 acres was laid out. Tbe exports from 
Yucatan were 243,968 bales in 1889 and 418,972 bales in 1898. It is said 
that in tbe latter year there were 1,200 plantations in Yucatan alone. 
It seems probable that in tbe Bahamas there are over 20,000 acres under 
tbe crop. According to Sir W. Eobinson (lecture in March 1900 before 
tbe Eoyal Colonial Institute of London), so long as tbe fibre fetches even 
£20 to £25 a ton tbe prospects would be distinctly favourable for tbe 
investor in tbe West Indies. Were it not necessary to provide for heavy 
charges in supervision, for rent of land (as a rule too valuable for tbe 
crop), for freight charges in many instances over long distances to tbe 
seaboard, tbe cheap labour of India might be a factor of no small im¬ 
portance. But it cannot be denied that there are large tracts of India 
highly suited for tbis plant which are at present practically waste. As 
an auxiliary crop with tea and when grown on land near the seaboard, 
it is very probable that success would be attained. But the industrial 
developments possible for tbis fibre seem to be comparatively limited. 
Moreover, indications are not wanting that tbe increasing production is 
at a higher rate than tbe expansion of tbe demand. But that a limited 
Indian cultivation might be successful seems fully demonstrated by tbe 
results already attained. It may be of interest to add that the first 
public sales of Sylbet Sisal fibre show that it fetched £36 10^. per ton in 
London or approximately the same price as realised for the Bombay Aloe 
fibre, so that the difierence in species grown does not appear materially 
to have affected the value of the fibre produced. [0/. Ind, Plant, arid 
Gard,, Feb. 21, 1901.] 

To what extent production is meeting the existing Indian demand 
cannot at present be discovered, but there would seem to be no doubt that 
steadily the Indian supply will improve, and the most recent information 
goes to show that most encouraging results have been attained in Assam 
(Sylhet). It is known that there is a regular import trade in “ white 
fibre ” to be used by the rope-makers in place of or in mixture with the 
more expensive Manila Hemp. Certain qualities of sisal or other aloe 
fibres are also used by the brush-makers. For brushes the larger, thicker, 
more elastic and more highly polished fibres are required, since these ap¬ 
proximate most nearly to pig’s-bristle. In the Calcutta market a specially 
selected fibre for the brush-making trade is reported to be sold under the 
name of reju and to be imported from England. But here it may be 
added that the Ixtle or Tam'pico fibre (Agave heteracantha ^ is a Mexican 
fibre which might be said to be specially produced for the brush-maker. 
How far this may be the reju fibre of India cannot at present be ascertained. 
Nor can definite returns of the Indian trade in sisal fibre be given, since 
both the import and export traffic is recorded under the collective heading 
of ‘‘Hemp.” Out of the total imports of “Eaw Hemp” from foreign 
countries received by India in 1906-7 (viz. 22,613 cwt., valued at 
Esi 6,94,623), China supplied 14,815 cwt., the Philippines 4,891 cwt., the 
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United States 1,635 cwt., New Zealand 758 cwt., and the United King¬ 
dom 209 cwt. The nature of the fibres classified as ‘‘ Hemp ” in these 
returns can be judged of only by the countries from whence derived. 
Thus the Philippine Hemp may in all probability have been Manila Hemp: 
the supply from that country was renewed in 1899-1900. Perhaps the 
most striking feature of these imports of hemp is the decline in the supply 
from the Straits, which in 1896-7 fell from 6,624 cwt., valued at Rs. 1,01,831, 
to 370 cwt., valued at Rs. 10,796, in 1905-6, and in 1906-7 nil 
The Expoets from India are mainly, if not entirely, of “ Sunn Hemp ” 
and other allied fibres, and thus quite distinct from the “ Sisal Hemp ” 
here dealt with, so that the returns of exports need not be further con¬ 
sidered. But it is believed that about 25 per cent, of the exports of Raw 
Hemp from Bombay are at the present time Aloe (Agave) fibre. In 1906-7 
Bombay exported 255,375 cwt. of Hemp, valued at Rs. 28,74,499. And a 
striking feature of the exports of raw hemp is the fact that the Bengal section 
appears to have given an indication of expansion, a consequence, doubtless, 
of the Sylhet production of Sisal. In 1899-1900 Calcutta exported 63,433 
cwt., valued at Rs. 4,66,503, in 1900-1 an expansion to double the 
quantity and three times the value was recorded, viz. 128,634 cwt., valued 
at Rs. 12,20,351, and in 1906-7 to 261,867 cwt., valued at Rs. 29,76,541. 


ALBIZZIA, I>urazz ,; FI. Br. Ind.y ii., 298-302 ; Gamble, Man. 
Ind. Timhs., 302-9 ; Cooke, FI Pres. Bomb., i., 452-5; Duthie, FI U^'per 
Gang. Plain, i., 319-22; Brandis, Ind. Trees, 269-73; Prain, Journ. As. 
Soc., Beng., Ixyi., pt. ii., 511-5; Leguminosje. 

There are in India 14 species of this genus, all trees except one. Lt.-CoL 
D. Prain in his revision of the genus has added four species not hitherto 
separately recognised and has removed, much of the ambiguity that previously 
prevailed. He has shown that Indian authors have been in error in thinking 
that A. jrttuhrissin is met with in India: he has restored a. wtoius, Boiv., 
to specific importance, and separated from a. x^ehheu (under the name 
A. Ganihiei) an important East Himalayan form. Generically the species of 
Aihixxia bear the vernacular names of siris, siriaha, sirin, turanji, chirugu, haghi, 
vaghe, hohho, etc. . 4 . XjehheU seems to be the true siris, a tree, according 
to Sir Monier Williams, that is sacred to the Buddhists. The other species are 
distinguished as the sweetly scented siris, the white siris, etc. 

They all afford Gum, more or less copiously, from wounds on the stem, and 
though little is known for certain of the speeifiLc differences of these gums, that of 
A. stiptiiata> is reputed to be specially valued as a size in the manufacture of 
Nepal paper. The barks of most species are astringent and used as Dyes, 
Tajsts and Medicines. That of a. x^euheii is employed in Madras to tan fishing 
nets, and that of a. myriopnyiia {hanta-siris) is utilised as a substitute for 
A. leiicopMma in distillation, and those of a. stipuiata and a. pvoeeva are said 
to be fish poisons. The leaves of most species are regarded as useful Foddebs 
and in some instances the trees are specially grown on that account, but according 
to Mr. Hartless the stipules and young leaves of a. sUpuiuta are poisonous to 
cattle. The most cruious discovery regarding the leaves of this genus may be 
said however to be the determination made by me of the so-called Jybee Tea, 
which consists of ordinary tea mixed with specially prepared leaves of a. €i itiant 
(the lalai or unjei). {Cf. Journ. Agri.-Hort. Soc. Ind., 1898, xi., 838-42; 1899, 
982-3; Kew Bull., 1899, 82.] Mr. Ch^dra Bhushan Bhaduri, Officiating 
Chemist to the Industrial Section, Indian Museum, analysed A. it/nia.va> leaves 
(hand-picked from a sample of jyree tea) and found that they possessed no special 
properties worthy of notice. \Cf. Ann. Bept. Ind. Mus., 1899-1900, 52 ; Fharm. 
Journ* Qt. Brit, Dec. 16, 1905, 833.] 

TheTiMBEBof these trees varies greatly, being very soft in a. stipuiata, hard 
in A. oiiovatisfti'ina, Tireiditi, and (imur€«; sapwood large and white; the heart- 
wood light to dark-brown, streaked, shining; pores usually scanty and often 
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THE CHINESE WOOD OIL 


AL.EURITES 

TRILOBA 

CMnese Varnish 

subdivided, showing up prominently as dark streaks on vertical section; lastly 
East India the medullary rays are tine, short-distant and shallow. Recently ji. Uehheh 
Walnut. found its way to Europe under the name of “ East Indian Walnut,” being 

exported mainly from the Andaman Islands. [C/. Handbook Imp, Inst.l It 
grows rapidly, seasons, works and polishes well, and is fairly durable. It is said 
to be taxed in Burma at a higher rate than teak-wood, a circumstance that 
indicates the local value put on this timber. It is used for agricultural and 
industrial instruments and appliances, for furniture and picture frames, and 
Cartwrights’work, etc. The timber of A, aninru is very much like that of the 
Siris only that it is purplish-brown with concentric light and dark bands. \Gf. For. 
Admin. Mept. Mad., 1897-8, app. i., 31.] The timber of .1. oaoi-ntissinta turns 
almost black with age, is largely employed for cart-wheels, etc. Lisboa says 
that the wood of a. prtHiera has darker patches, but that it takes a fine polish 
and is recommended for furniture. [Gf. Useful PI. Bomb., 1884, 70, etc.] 
Avenue As Avenue and Shade-trees most of the species are much admired. 

Trees. is a rapid-growing tree, introduced from Australia and completely 

naturalised in the Nilgiri liills. -i. ntoittcennd is another introduced species, and 
one of the most stately and beautiful members of the genus. It was at one 
Tea and Coffee ' time much cultivated by the coffee-planters of South India, but has got into 
Shade-trees. disfavour for that purpose because of the immense size it ultimately attains. 

A. 2 iroeerit has been specially commended for cultivation on saline soils. [Cf. 
Ind. For., 1887, xiii., 339; 1888, xiv., 142; Ann, Bept. Dept. Land Bee. 
and Agri.j Beng., 1891-2, 23.] It is the species that first appears on the sandy 
beds of rivers. But by far the greatest interest in the species of centres 

in A. sUpuiatu, wMch is now very extensively grown as a shade-tree for tea, 
both in Assam and Darjeeling. It is Imown as the sau in the former province 
and the kala-siris in the latter. Its chief value tui’ns on the nitrating warts 
formed on its roots. [Of. Watt and Mann, The Pests and Blights of the Tea 
Plant, 140; Der Tropenpflanzer, 1901, v., 244.] 


i., 162-4. 
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ALEURITES FORDII, Memsl.,- Kew Bull, 1906, 117, 120; 
Hooker, Ic.Pl, tt. 2801,2802 (confused with A. cordata by most authors); 
Euphorbiacejb or Spurgewoe-ts. A small tree, natiye of China but 
successfully acclimatised in the Southto Shan States (between 1,500 and 
3,000 feet in altitude) and to some extent also in Burma, Assam, Si kkim 
and Nepal. Frequently met with near Buddhist monasteries, though in 
some localities it appears to have escaped into the neighbouring jungles. 
A, cordata, R. Br. ex Steud., has a wrinkled fruit and is found in Formosa, 
Hainan and Tonkin and is cultivated in Japan. 

. 1 . jFot'aii yields an Oil Imown in commerce as Chinese Varnish or Tung Oil 
and in some books is spoken of as Chinese Wood Oil, the latter name referring to its 
special adaptability for varnishing wood (see p. 502). In fact the Chinese prefer to 
coat boats and other woodwork with this oil rather than to paint them. It dries in 
about four hours. It is chiefiy prepared in the provinces of Ichang and Szechuen 
and is employed in lacquering, varnishing and waterproofing, etc. The drying 
property of the cold-expression oil exceeds that of any other known oil; in fact 
it would appear to be an exceedingly valuable substance, the properties of which 
have been but indifferently appreciated in Europe. Of Japan it is said that 
the tree fiowers at the end of May or beginning of June. The fruit ripens in 
autumn. Three to five seeds are contained in each fruit; they afford an oil to 
the extent of 37^ per cent, which is pi'essed out, in ordinary practice cold, to the 
extent of two-thirds of the possible yield. This oil, known in Japan by the 
name of Dokuyenoabura, serves for filling the pores of wood before it is coated 
with lac, or it is used when deshed to protect wood against moisture. In Japan 
it is also employed for lubricating ma(?thinery. 

A recent inquiry in India into the species that follows, led to information being 
procured from the Southern Shan States regarding the present plant. It would 
appear that in Kengtung the tree is fairly plentiful and the oil regularly pre¬ 
pared, although the demand is but limited. It has been -estimated that the 
nuts of each tree might yield at least 50 ounces of oil. The kernels are fibest 
pounded, then steamed in a basket placed over the mouth of a pot in which 
water is boiled. The basket is next placed within a piece of bullock’s skin and 
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the whole deposited in the oil press and compressed. The oil escapes into a 

vessel placed below for its reception. It is much more highly appreciated than 

the oil of the next species. It is Imown in Kengtnng as maJcyauhhai, and near Local Names. 

Fort Steedman as kanyin. In the Kew Bulletin will be found particulars of 

the recent imports into Europe and America of this so-called wood-oil. 

It is specially valued for use, along with vermilion, in the preparation of the Vennilion 
much admired paint (with its richly glossy surface) so frequently seen at the 
monasteries {wats) and pagodas of Burma. It is also employed as a Vabnish Tamish. 
for lacquer-work (especially the finer trays, betel-nut boxes, etc). It is said that 
in the Southern Shan States the tree grows quickly and is readily propagated by 
seed. A tree 5 years old attains a height of about 16 feet, and when about 8 
to 10 years old it comes into full bearing. The fruits ripen in October, or about season, 
three months later than those of the next species. It is believed that were a re¬ 
munerative demand to arise, in a very few years the supply from these States 
might be practically limitless, and Prof. Warburg is of opinion that the oil 
. should supersede linseed oil on the European market. \Gf. Hosie, Three years in 
Western China, 1890, 18; Journ. Chem, Ind., 1896, xv., 284 ;,Journ. Soc, Arts, 1897, 

45, 1184 ; British and Colon. Brings, May 20, 1898, 654 ; Semler, Trop. Agrih., 1900, 
ii., 533-6; Jumelle, Les. Cult. Colon, (indust.), 1901, 118-21; Chemist and 
Druggist, May, 1902.] 

A. tpilolba, Fofst. ; Hemsley, l.c. 121; A. moluccana, Willd. ; D.E.P., 

FI. Br. Ind., v., 384; Gamble, Man. Ind. Timbs., 613. The Indian or 1^3. 
Belganm Walnut, the Candle-nut; the jangli-akrot, jai'phal, etc. It occurs 
practically throughout India and Burma, but nowhere plentifully except Habitat, 
perhaps in the Malay Peninsula. It has been stated to be wild in the 
Wynaad, because of its greater abundance in that country, but it is certainly 
not indigenous to India, and, in fact, usually exists as a garden or roadside 
curiosity, especially near towns or villages. On the eastern side of India 
the fruits ripen from June to August (Eoxb., Kurz., etc.), and on the western 
side not until the cold season (Talbot). 

The nuts are commonly said to contain 50 per cent, or more of a sweet edible 
Oil. \Cf. Dymock. Mat. Med. Western Ind., 713.] It is much appreciated for illu- Oil. 
minating purposes and is said to be largely exported from Polynesia and used 
in the candle trade of Europe. The kernels are sometimes strung on thin bamboos 
and burned as natural candles, a circumstance that has given origin to the name Natural Candles, 
of the Candle-nut tree. Capt. Champion {Agri.-Bort. Soc. Ind., Corresp. and Select., 

1843, ii., 383 et seg.) described the preparation of the oil from these nuts as 

then practised in Ceylon, and tells us that it was being exported from that country Ceylon TrafBc. 

under the name kehune. During the succeeding haK century, the Journals of the 

above Society, as also the pages of the Indian press generally, have spasmodically 

urged the importance of this tree on the attention of the Indian people, but 

with very little practical results. 

The inquiry during the past decade has revealed the fact that the tree exists Prospects of 
here and there all over the country, but nowhere in such abundance as to admit of 
any expectations of an immediate Tbade in the oil. In fact, with the exception 
of the Shan States, the oil does not appear to be expressed from the kernels 
anywhere in India. In some parts of Burma it is employed as a Vabnish with Varnish, 
lacquer-ware, but it is usually stated that for that purpose it possesses no special 
advantage over Sesame or Sarson oils. 

There are two directions of study that should engage attention in the future : Future Inquiry, 
(a) The method of preparation of the oil or oils of these trees, best calculated to 
bring out their special features of value. (6) The yield and profit, in connection 
with the regions that give indications of greatest success. 

ALKALIS, ALKALINE EARTHS, ALKALOIDS, etc.™ Alkalis. 

It would be beyond the scope of tbis work to deal with the substances 
indicated by the beading given to this article with any pretence to com¬ 
pleteness, but they could not be omitted since it might almost be said that 
the industrial progress of a country can be ascertained by the extent to 
which it produces the Alkalis required by it own industries. 
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ALKALIES AND ALKALINE EARTHS 

In its restricted sense tlie term Alkali might be said to denote Ammonia, 
Potash, Soda, Lithia —the alkalis proper. But in a wider signification 
it embraces tbe Alkaline Eahths, viz. the hydrates of the metals Barium, 
Calcium and Strontium. These all possess to a certain extent the pro¬ 
perties usually attributed to the alkalis. In like manner the Alkaline 
Ashes are very largely crude alkalis obtained by burning certain plants. 
Lastly the Alkaloids such as Aconitine, Morphine, Quinine, etc., 
have been described as the Organic Alkalis, but of course have nothing 
alkaline about them. 

The distinctive features of the alkalis compounds may be said to be 
their solubility in water, their neutralisation of acids, their corrosion of 
animal and vegetable substances, and lastly their property of changing 
or inverting vegetable colours, such as litmus. 

In all fairness it may be said of India that it does not possess any 
industry (pursued on modern scientific methods) for the production or 
refinement of the alkalis, alkaline earths and their salts. Such manu¬ 
factures as do exist (if common salt be for the moment left out of con¬ 
sideration) are a century behind the times, and consist mainly in the 
production of saltpetre, pearl-ash, barilla and the like. 

It is intended in this place to deal more particularly with the collective 
aspects of the alkalis and alkaline earths and to discuss, in such detail as 
may be necessary, the minor products, but with those of commercial value, 
simply to indicate the positions where separate articles on these will be found. 

ALKALIS.—1. Ammonia and its Salts.— This alkali is in 
Europe and America very largely prepared from ‘‘gas liquor” (see Coal, 
p. 344) or “ bone liquor ” or from “ volcanic salts.” It is not manufac¬ 
tured to any appreciable extent in India, for the simple reason that none 
of the crude materials named are to be had in sufficient abundance. 

The chief preparations and salts are (a) Liquor Ammoota used as medicine, as 
a chemical and as a solvent for resins and for certain active vegetable principles, 
thus forming varnishes and ammoniated tinctures. Of the latter class may be 
mentioned the “ Essence of Ginger,” employed in the manufacture of gingerade 
and ginger beer; of the former the Hatters’ Varnish, which consists of shellac 
dissolved in ammonia and alcohol. 

The salts are (6) the Chloride {narasdra or nausaddr), of importance as a 
material from which to manufacture other salts of ammonia, also essential in 
galvanising, in galvanic batteries and as an alkaline dux. (c) The Sulphate, 
which is largely employed as a manure (see Coal and Coke, p. 346). [<7/. Mollison, 
Textbook Ind. Agri. i., 117.] (d) The Carbonate, Sulphide, Oxalate, 

Nitrate, Phosphate and Bromide, all of which take important places in the arts 
and industries of every country and may be said to be entirely imported by India. 

2. Potassium op Potash, and Carbonate of Potash.— J. H. 

Brough, Cantor Lectures in Journ, Soc. Arts., 1903, lii., 144. This is the 
chief source of Caustic Potash, and the two compounds may, therefore, 
be dealt with collectively in this place. The carbonate in its crude 
form is often called Potashes or Pearl-ashes and^ in Bengali sarjiha, 
in Hindustani jon-hhar or ivah-cTidr, and in Sanskrit Yavah-shara, Of 
the other provincial names the following may be quoted :— 'jhar-'ka-namdk, 
jJiadicJia-mitha, mara-vu'pT'd', manu-vuffu, hudide-vup'p'^, hdram, etc. 

Sources—Formerly the European supply of the crude material from which 
this substance is manufactured was very largely the Pearl-ash or Wood-ash 
obtained from America, Canada and Russia, etc. While the production of pearl- 
ash has steadily declined with the advance of traffic in more scientific and less 
wasteful materials, the imports into Europe of pearl-ash have not been entirely 
discontinued. Caustic potash is usually manufactured from the carbonate, and 
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this is procured;— (a) From the ashes of plants, [h) From the soil (due to Manufacture, 
the disintegration of felspar and other silicates and the ultimate combination 
of their potash with carbonic acid), also numerous methods patented for the 
accomplishment of this same result artificially. (c) From the potassium 
sulphate, produced by the decomposition of the chloride through the agency of 
sulphuric acid followed by fusion of the resulting sulphates with limestone and 
charcoal, in other words a process almost identical with the Le Blanc method of 
treating soda, (d) From suint or the wool of sheep impregnated with the sweat 
that exudes from the bodies of the animals, (e) Beet-root vinasse. 

Roxburgh’s statements regarding the production of pearl-ash are amusing Eoxburghs 
and interesting {FI. Ind.^ ii., 62). I shall quote his own words. “ Our extensive, 
and I may also say impenetrable forests, wfach cover such large tracts of the best 
lands in India might by degrees be cleared and turned into potash, for the same 
reasons and by the same means ” as the saltworts of the coast might yield barilla. 

“ Certainly, labour is as cheap here as in Russia.” “In this hot climate we have 
many advantages, viz. immense tracts of wood of the most solid texture winch 
require little labour to prepare it for the fire, on account of the great drought and 
heat which prevail at the season this manufacture could be best carried on. The 
same heat and drought is fully sufficient to evaporate the ley without the least 
assistance of fire.” “ Our extensive and impenetrable forests ” sounds remarkable Impenetrable 
when it is borne in mind that one of the reasons assigned at the present day for I’orests. 
the recent expansion of the area of carbonate of soda impregnated sterile soils 
is the absence of forest. We know as a matter of trade history that India never 
actually burned her forests in the production of pearl-ash. Moreover, Roxburgh’s 
“ impenetrable forests ” had very possibly no reference to Northern India. 

StiU his remarks are significant since he was one of the best informed and most 
careful observers and at the same time one of the most accurate writers who ever 
lived in India. His words cannot, therefore, be placed on one side as unworthy 
of consideration. They doubtless denote that 100 years ago forest was very 
much more plentiful than at the present day and was possibly ruthlessly destroyed 
to make room for temporary cultivation. 

Of plants it may in general terms be said that herbaceous annuals contain Yield in Yarious 
more pearl-ash than woody, arborescent plants, but even of the same plant the 
succulent yoimg growths are more highly charged than mature tissues. Of different 
species 1,000 parts of pine contain on an average only 0*45 parts of potash, oaks 
0*76, vine shoots 5*50, ordinary straw 5*8, ferns from 4*25 to 6*26, Indian corn¬ 
stalks 17*5, nettles 25*03, wheat straws before earing 47*0, wormwood 73*0, and 
beet about the same amount. These facts naturally suggest the plants best 
suited for the preparation of pearl-ash, and the immense development within Carbonate 
recent years of the beet-sugar industry at once awakened an interest in carbonate ^ Potash—a 
of potash as a by-product that might supplement the returns of beet cultivation. Beeb-su^ar 
This has been actually turned to account. ® 

Indian Pearl~ ash. —The following may be given as the principal plants em- Plants used in 
ployed in India for the preparation of pearl-ash;— 


Aclisrrantlies aspera. 

Adhatoda Vasica. 

Alstonia scholaris. 

Amarantus spinosus. 

Bamboo spp. 

Borassus flabellifer. 

Butea frondosa. 

Csesalpinia Bonducella. 

Calotropis gigantea. 

Cassia Fistula. 

Cedrus Deodara. 

Erytbrina indica. 

Euphorbia neriifolia. 

Euphorbia Tirucallt 
Gmelina arborea. 

The crude ashes obtained from the above 
sources of the potash salts employed by the p 
and medicine. 


Holarrhena autidysenterica. 

Hordeum vulgare. 

Indigofera tinctoria. 

Luffa segj^tiaca. 

Musa sapientum, 

Nerium odorum. 

Pennisetum typhoideum. 

Plumbago zeylanica. 

Pongamia glabra. 

Shorea robusta. 

Stereospermum suaveolens. 

Symplocos racemosa. 

Terminalia belerica. 

Vallaris Heynei. 

Vitex Negundo. 

and such-like plants are the chief Grade Indian 
30ple of Jndia in their arts, science Alkalis. , 


Uses .^—In Europe carbonate of potash is largely in demand for the manufacture 
of certain soaps, after having been converted into the caustic. It is also essential Soap and G-las 
in the formation of potash-glass and enters into many tinctorial and textile Turkey-red 
processes, such as the dyeing of Turkey red and of Amotto {Mixm Oreiiaua). Dyeing. 
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Sodium Carbonate 

In. Garhwal hemp-fibre is boiled before being bleached (see Catmahis sativu. 
Fibre, p. 255). In India it would be almost impossible to over-estimate the 
extent to wMch a crude carbonate of potash is employed. A better selection 
of plants or improvements in the methods pursued for the production of pearl- 
ash are subjects, therefore, of no small importance. It may accordingly be 
remarked that it is surprising that while immense tracts of mountainous land 
are in India injuriously covered with various species of wormwood (Jirtewtisia), 
except as a manure used locally the ashes of these plants are not apparently 
utilised by the people. From the high percentage of carbonate of potash which 
A Useful New they contain, the preparation of pearl-ash from wormwood might be con- 
liidustry. fidently recommended to the poorer inhabitants of the temperate regions of 

India as a useful new industry. 

In Bombay, especially in the rainy tracts, the system prevails of robing (as 
Robing Soil. the seed-beds. This consists in burying brushwood, boughs of trees, 

cow-dung, etc., -under a thin layer of soil, then firing the mass. In this way the 
soil becomes highly charged with wood-ashes, the most important constituent of 
which is doubtless potash. It is found that the finer qualities of rice can alone 
be grown when the seed lias been previously germinated on ra&-beds, and later 
on transplanted to the fields. It would be well, in connection with the subject 
of potash as a manure, for the reader to consult Leather’s admirable papers on 
Indian Manures. \Cf. Agri, Ledg., 1897, No. 8; also Indian Soils, 1898, No. 2; 
Mollison, Textbook Ind. Agri., i., 83-5, 119-21.] 


3. Potassium nitrate (see Saltpetre, pp. 972-5). 

D.E.P., 4. Sodium and its Compounds, Carbonate of Soda ; Ball, 

ii., i54. Man. Econ. Geol. Ind.^ 1881, 492-7 ; Holland, Rec. Geol. Surv. Ind., i., 

115. TLe term soda, strictly speaking, denotes tke oxides of the metal, 
but it is also used for the hydroxide and the carbonate. The last 
mentioned is not only the most important commercially, but it is the 
compound from which the majority of the other soda salts are made 
or can be made, and therefore it may be dealt with in greatest detail. 

Carbonate oe Soda is a valuable salt; it exists in nature and is, as a rule, the 
most abundant and, from the point of view of the a^culturist, the most ob¬ 
jectionable ingredient of the soluble sodium salts found in the soil. This subject 
will be dealt with in a further paragraph under the heading of JR eh deposits (see 
below). It may be here observed that from such deposits carbonate of soda can be 
isolated and purified commercially, or a crude mixed salt can be made that might 
be utilised in the manufacture of special alkalis or in the glass, soap and other 
trades. Sodium carbonate in an even purer state may be obtained from the 
brine of certain lakes, such as the Lonar in Ber4r. 

Kelp and JHanufacture from Kelp .—In Europe some few years ago a large trade used 

Barilla. to exist in the separation of sodium carbonate from calcined sea-weeds— Kelp, 

or salt-worts— Barilla. Indeed to this day it may be said that Salsola Soda 
is still regularly produced both in France and Spain because of the large amount 
and :^e quality of soda obtained from its ashes. And it was the loss of their 
regular supplies of barilla, during the wars with Spain, that compelled the French 
Origin of people to seek for new sources of the salt and finally led to Le Blanc taking out 

Le Blanc a patent in 1792 for the artificial manufacture of carbonate of soda from common 

BiscoYery. Blanc’s discoveries practically revolutionised the chemical works and 

industries of Europe (see pp. 50-1). The calcination of sea-weeds is pursued as 
a rule for the purpose of obtaining potash rather than soda, and at the present 
Iodine. <^^7 “ kelp ” is much more frequently spoken of as the source of Iodine than of 

either of the alkalis named. [For particulars regarding the manufacture from 
Sea Salt the reader might consult Agri. Ledg., 1902, No. 5.]^ 

One of the greatest economies in the carbonate of soda industry was effected 
KSuiphiiric Acid. 5y the manufacture of Sulphuric Acid from Pyrites, in place of from the ex- 
Copper Pyrites.* pensive Sicilian Sulphur. The extensive deposits of copper pyrites that exist 
Sulphur. in India, if utilised in the combined production of copper and s-ulphuric acid. 

Prospects. should open a highly lucrative field of enterprise. ^ So also the manufacture of the 

phosphatic deposits of India and adjacent countries into superphosphates should 
not be neglected, though so far as at present known the phosphatic deposits of 
India seem to contain too much iron and alumina to make really good super¬ 
phosphates. As an exemplification of such results it may be remarked that the 
production of sulphuric acid from iron pyrites was in Germany 358,149 tons in 
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1882, and 754,151 tons in 1898, and of that largo quantity only 25,000 tons -vTor© 
exported, the balance being used up in the exceedingly important German 
chemical industries which within the past three-quarters of a century have 
expanded from being nominal to a valuation of £50,000,000. The imports of 
sulphuric acid taken by India have averaged from 1902-7 Rs. 6,58,488 in 
value. 

For the finer sorts of glass, and for many other minor purposes, a Refined 
Carbonate is required. This is obtained by re-dissolving the ash in hot 
water, settling, boiling down and re-fumacing—the result being a purer 
quality of carbonate. Soda Crystals may be said to be a well-known special 
preparation that contains 10 parts of water in combination with the carbonate. 
For household purposes of cleaning, bleaching, etc., soda crystals are still sold. 
The other substances obtained from sodium carbonate that may be here men¬ 
tioned are the bicarbonate of soda and caustic soda. Before proceeding to deal 
with the last mentioned, the Indian manufacture and sources of supply of car¬ 
bonate of soda may be dealt with very briefly. These have already been in¬ 
cidentally mentioned, namely, Reh and Barilla, but to the former must be added 
the sources of natural carbonate derived from the waters of certain lakes, such 
as the Lonar in Berar. {Gf, Oldham, Mayi. Econ. GeoL Ind., 19.] 

5. Reh OP Sajji-matti ; Ironside, Phil. Trans., 1774, Ixiv., (ed. xiii.), 
506; Sleeman, Tour through Oudh, 1858; Agri. Ledg., 1893, Nos. 12, 
13; 1896, Nos. 1, 33; 1897, Nos. 5, 7, 13; 1901, Nos. 4, 13; 1902, 
No. 5, 117-24; Oldham, Man. Econ. Geol Ind., 1893, 447 ; Mollison, 
Textbook Ind. Agri., i., 77-80 ; Wedderburn, Drought-resisting Fodder 
Plants, in Ind. Famine Union Leaflet, Dec. 1901, No. 2 ; Jan. 1903, No. 8 ; 
Alkali Land and its Reclam., in Dept. Land Rec. and Agri. Mad., 1905. 

This is an efflorescence that occurs on the surface of the ground, in most 
provinces of India. It may be said to be a mixture of the following salts:— 
sodium carbonate [sajji), sodium sulphate (khari), and sodium chloride (com¬ 
mon salt or namak). In most localities the carbonate predominates but in 
others the sulphate, and in the latter case it is very often associated with 
potassium nitrate or even with calcium nitrate. Soils badly impregnated 
with soluble alkah salts are variously designated as usar, hhddi, rUidl, 
rehdr, reh, kalar (kalr), etc., though these terms are employed occasionally 
to denote the presence of common salt, just as khari usually indicates a 
soil containing the sulphate. But it may be here remarked that the earlier 
investigators of usar lands speak of the sulphate as being the most abun¬ 
dant constituent. Hence apparently Yule and Burnell {Hobson-Johson, 
Gloss, of Anglo-Ind. Words) defines reh as an efflorescent sulphate of soda 
mixed with chloride and occasionally carbonate. On the other hand, 
Voelcker advanced what is to-day the correct view {Improv. Ind. Agri., 37) 
when he said of reh, ‘‘ The salts are principally impure carbonate of soda, 
but sulphate of soda also occurs largely and with them are found common 
salt and salts of lime and magnesia.” An efflorescence of the nitrates of 
potash or soda would oftener be viewed as of value rather than of danger. 

Reh frequently occurs in such abundance as to give origin to large tracts 
of desert—and constantly increasing tracts—the surface being literally 
encrusted with a white, snow-like deposit (hence the name reh or rej 
= shining)—or the salt may be invisible and only present to an extent 
sufficient to greatly lower fertility, or while still hardly visible, may yet 
render the soil more or less sterile fo/ at least half the year. In passing 
it may be added that fuller’s-earth is a hydrous sihcate of alumina, but 
is often called, though incorrectly, sajji-matti : it contains no soda. 

Formation of Usar. —The opinions advanced regarding alkali deposits vary in 
consequence of what might be called professional bias. Apparently the earliest 
mention of such deposits is made by Sleeman. His theory is in essentials not far 
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from being in accordance with modern views. It is certainly strange that Boyle 
(Prod. Bes, Ind., 1840-75) makes no mention of the phenomenon of reh efflor¬ 
escence. He remarks that Dr. Helenus Scott had sent from Bombay to England 
a sample of a “mineral alkali” as a substitute for barilla, and so closes his account. 
He was for some time resident in Saharanpur, and if the usar tracts existed as they 
do to-day, it is curious that he should not have mentioned them. In 1864 was 
published {Select. Bee. Gov. Ind., No. xlii.) a correspondence v/hich deals with the 
deterioration of village lands lying along the W. Jumna Canal and contends that 
the canal was not responsible for the existence of injurious salts, but that 
defective drainage in connection with it had led to the accumulation of salt to 
such an extent as to render cultivation impossible. The inquiry had no practical 
result. In 1876, however, a committee was appointed to investigate the matter 
in consequence of a planter’s complaint that his land had been spoilt by the 
mismanagement of canal irrigation. This was the B6h Committee of 1877, of 
which Mr. H. B. Medlicott was a member. Medlicott (at one time Director 
of the Geological Survey) began the study of this subject early in the ’sixties. 
As a member of the committee, he wrote a masterly report which may be 
said to contain all we know regarding the formation and movement of the 
soluble alkah salts within the soil. These, he tells us, are formed from 
normal soil-materials by the disintegration caused thi'ough the growth of plants 
and tillage. The silicates are broken up by the action of heat, air, water 
and carbonic acid, etc., with the manifestation of the various alkalis that are 
formed or reformed during the several changes that ensue. During the pro¬ 
duction and maintenance of fertile soils, carbonate of soda, for example, is as a 
rule a transitional compound and is destroyed with the elaboration of other and 
more essential constituents, especially in the presence of lime. In most fertile 
soils the percentage of that carbonate is accordingly remarkably low. In fact 
the total of soluble soda salts in good soils rarely exceeds OT, of which ordinarily 
one-half may be the carbonate. Crops, more especially cereals, may however 
be grown on soils that contain OT per cent, of carbonate of soda, and 0*2 per 
cent, is sufficient to cause serious injury if it be not found fatal, except perhaps 
to the so-called saltworts or saltbush—plants that are actually found to luxuriate 
on briny soils or Httoral swamps. At times, however, as already observed, the 
surface soil may become encrusted with soluble salts, as much as 2 to 6 per cent, 
or much more being often present. Normally these soluble alkalis are carried 
by the rain-water or irrigation to the subsoil, and a certain percentage are de¬ 
tained mechanically, the surplus being carried away by the drainage. Where 
subsoil drainage is defective, as a purely local and temporary measure surface wash 
may prove beneficial. For this purpose trenches or pits are dug, and the surface 
water dissolves the salts and carries these to the trenches, thereby leaving the 
higher ground less charged with alkali. But the evil consequence of even a tem¬ 
porary cessation of soil-permeation may be exaggerated under certain conditions 
such as (1) recurring periods of hot, parching winds ; (2) absence of soil-covering 
{i.e. wild herbage or crops and trees) ; and (3) defective tillage {i.e. superficial 
ploughing or puddling during flood). These are the very conditions that produce 
reh efflorescence, aided by (a) the chemical nature of the original soil-materials ; 
(6) the physical attributes (or texture, as it has been called) of the soil {i.e. abun¬ 
dance of clay and the conditions of the clay; abundance of sand or of lime, etc.) ; 
and (c) the accidental or irregular distribution of (a) and (6) brought about through 
countless ages of water action, both during the formation of the alluvial plains and 
subsequently. For particulars regarding the association of concretionary lime 
(hanhar) with reh, the reader is referred to Lime, p. 711. 

Diffusion and Capillary Action. —Dr. Center (then Chemical Examiner to 
the Panj4b Government) wrote in 1880 a most valuable Note on Beh or Alkali 
Soils and Saline Well Waters, in which he dealt in great detail with the movement 
of these salts within the soil and their temporary accmnulation on the surface. 
They may be spoken of as first diffused, then carried to the surface by capillary 
action. Hilgard and Loughbridge, connection with the Californian Experi¬ 
mental Station of Tulare, have carried these investigations to their final issue by 
tracing, in every detail, the actual movement of the salts in sterile soils, before and 
after irrigation, and have exhibited their results graphically, in direct corre¬ 
spondence wdth a most critical analysis of practically every inch of soil to a depth 
of 4 feet. They have also demonstrated beyond dispute that this movement to 
and from the surface is directly a result of imperfect cirainage in conjtmction with 
severe surface evaporation. 
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Manuring and Tillage. —Dr. Brown (then Chemical Examiner to the Banjab) 
investigated the nse of lime salts as manures to be employed in the treatment of Use of Lime 
reh soils, and Ws views were published by Mr. Baden Powell (P6. Prod., 1868, 149) Salts, 
as follows:—“ When the deleterious sulphates and carbonates are mixed with any 
solvble salt of lime, such as the ni fcrate of lime, decomposition occurs and nitrate of 
soda is formed while carbonate and sulphate of lime are produced. Carbonate of 
lime is insoluble in pure water and has no power of injuring plants, while nitrate of 
soda and sulphate of lime are beneficial in supplying them with nitrogen, the 
former by direct decomposition of its acid and the latter by absorbing amnionia 
from the air. Nitrate of hme is formed whenever organic matter decomposes 
in contact with carbonate of lime.” Some years later Brown advocated the 
use of farm-yard manure and green manuring with such plants as Cttiaft opis Green Manure. 
<jifj€intea on the ground of their supplying the nitrogen which, in combination 
with the lime (naturally present in all hair soils), would tend to reduce the carbonate 
of soda to a harmless condition. Center wrote a long and highly instructive 
report on the chemistry of the usar soils, and confirmed in the most striking way 
Brown’s recommendations for lime nitrate. He also gave an account of the 
operations in the Utah Basin and other parts of America, where heavy nitrating American 
manures were employed as a remedial measure for alkali soils. Later on the Bedamation 
sulphate of lime (Gypsum, see pp. 716-7) gained a well-deserved reputation as a 
chemical substance that might be employed with great advantage in the neutrali- 
sation of the sodium carbonate in usar soils whenever that salt predominates. 

Where reh consists chiefly of sulphate of soda, gypsum would very possibly do 
harm rather than good. 

The next most important step, therefore, in the study of the chemical treatment Extensive 
of flsar soils may be said to be Leather’s various papers that have appeared in Chemical 
The Agricultural Ledger. These ^ve extensive analyses of soils, waters, etc., ^^^^tigations. 
from the entire alkali area of India. They contain the results of practical ex¬ 
periments to test the amount of soluble alkali salts that may exist in soils before 
these become poisonous to vegetation. They indicate the plants that first show 
signs of succumbing to the influence of these salts, and the amount of each salt 
that proves fatal. By special pot cultures of various plants. Leather proved Sodium 
that sodium carbonate is (as has always been upheld) infinitely more injurious Oaxbonate. 
to plant life than are any of the other soda salts. But perhaps the most 
instructive part of his researches was the demonstration of the physical Physical 
property (alluded to by Romanis, Wallace and others) possessed by carbonate Property of 
of soda, which greatly augments its injurious chemical influence on plants. While 
filtering soils in order to obtain their soluble salts, Leather observed that 
certain soils could practically not be filtered. A little muddy water percolated 
through at first, but very soon the surface of the filter-cloth became coated with 
a perfectly impenetrable layer, and further filtration was then impossible. The 
soils that manifested this peculiarity were those most highly charged with 
carbonate of soda. To remedy this defect he experimented with gypsum Val-ue of 
and soon ascertained that its well-known merit as a chemical manure in the (xypstini. 
reclamation of usar soils rested as much on the destruction of the impervious 
deposit as in the reduction of the “ white ” to the “ black alkali.” It would thus Principles 
appear that should climatic and soil conditions exist sufficient to give origin to a liivolvcd. 
rih efflorescence containing carbonate of soda, there must sooner or later be 
produced (at a certain position or depth) an impenetrable layer through which 
surface percolation of water would be impossible. This waterproof layer may 
not be sufficiently developed to be visible to the naked eye as a “ hard pan,” but “Hard pan." 
if earned near to the surface it will give origin to a crust of salt. A change in the 
physical condition of the soil is accordingly quite as urgent a necessity as in its 
actual chemical composition. It may thus be inferred that subsoil drainage. Initial Action, 
below an impervious layer, would be next to useless unless the soil be chemically 
treated with some of the soluble lime salts, or be penetrated for tree cultivation 
by deep pits filled in with fresh soil. It would indeed seem probable that the 
surface vegetation that has been reported ^s accompanying successful tree eulti- Tree Cultivation, 
vation, may be due very largelyto the pits dug for trees having acted as openings 
through the impenetrable layer by which the soluble salts of the surface have been 
washed into the natural drainage. 

By way of concluding these observations regarding gypsum, it may be Is Complete 
suggested that it is not necessary to assume that the exact amount of that salt Heutratoation 
which would be required chemically to neutralise the ascertained weight of 
carbonate present need be given as a manure before beneficial results may be 
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looked for. Gypsum is useless without water and unnecessary where the car¬ 
bonate is absent. But its action is largely physical in allowing soil percolation. 
Unless, therefore, a free subsoil natural drainage exists it must be provided 
before any heavy expenditure is incurred for gypsum as a manure. At the 
same time land treated with gypsum should be planted with saltworts or other 
plants that have been found hitherto impossible of cultivation. If these can 
now be raised on the soil, it may be inferred that provision has been thereby 
made for the injurious salts being washed out of the soil, and that, too, long before 
it has been necessary to add, from a financial point of view, a prohibitive amount 
of gypsum. 

American Results, —This leads, therefore, very naturally to a brief reference 
to the admirable investigations and practical results that have been attained by 
Hilgard and Loughridge in the reclamation of alkali wastes in California {Agri. 
Ledg., 1896, No. 1). These officers performed an extensive series of experiments 
and analyses, with the result that they arrived emphatically at the same con¬ 
clusions as our Indian experts had done many years previously, namely, re- 
o-arding the history of the formation of the alkali salts, their movements in the 
soil, and lastly their treatment with drainage, chemical manures, and selected 
or special crops. The difference between American and Indian experience in 
this matter may therefor© be said to be that in the former country the scientific 
experts were at the same time the administrative staff who had to deal with 
the alkali wastes. Their observations were not treated as scientific theories, but 
were at once put to practical test, with tliis result, that alkali wastes are in 
America not only regarded as comparatively easy of reclamation but have 
actually been largely turned into some of the most profitable of lands. 

Helpful Vegetation —^Medlicott xirged that to protect the soil from the 
excessive heat of the summer months and consequent injurious capillary efflores¬ 
cence, it was most important to alleviate the serious Indian defect, viz. the 
almost total absence of arborescent vegetation from the agricultural tracts of the 
coimtry. But there is an aspect of vegetation that seems to have entirely 
©scaped Medlicott’s observation, namely, the employment of certain plants 
as direct agents in reclamation. It is well known that many plants not only 
can survive on soils that contain a proportion of alkali that would be fatal to 
others, hut that they actually luxuriate under such soil conditions. Of this 
nature may be mentioned the Saltworts (see under Barilla, pp. 113-4). Long, there¬ 
fore before reclamation could be carried to the extent of admitting of ordinary 
crops or even of arborescent cultivation, the soil might b© protected from the 
sun by saltworts, and have at the same time large amounts of its poisonous salts 
removed by the temporary cultivation of such plants. 

Tins subject has not, however, been entirely neglected in India. It was 
believed that were alkali lands protected from cattle for a number of years, or 
even annually from the close of the rains through the hot months, the plants 
produced during the rains might be encouraged to survive and even others, 
including trees, gradually to invade such protected localities, until in a few years’ 
time the growth of a soil garment might ultimately prevent efflorescence. Such 
experiments have actually been conducted, and with considerable success. The 
plant found first to invade the protected barren lands was the grass known as 
hhdr usara (Sporoholtts ambioits), which from its vernacular name may be 
inferred to be a salt-loving species. Sjiorohofnij co^^omunaeiiathns (bhur- 
huroi) also springs up readily enough, but only during the rains. It, however, 
affords useful fodder, although it does not protect the land from the summer s 
heat After partial reclamation the dab (MyagrosUs egnosuraides), the dub 

(Cynodond€ictylon),the bat{mpl<iennefusca), tliQjanewa{A.'ndropogon annnlmnw) 

and several other species readily appear. Since fodder is of necessity a 
pressing need in all parched lands, it is valuable to know the Indian grasses that 
should be first resorted to in reclamation operations, but it is unfortunate that the 
true saltworts have not hitherto been seriously investigated in India since they 
would appear more desirable' preparatory plants to any of the grasses named. Wo 
read of a few desultory experiments having been put forth to acchmatis© the 
Australian Saltbush, but it does not seem to have occurred to any of our Indian 
agricultural authorities that this country possesses perhaps a ncher and more 
varied assortment of indigenous saltworts than is to be found m ^y other. 
In the Panjdb and elsewhere a few of these have been (on© might almost say) 
systematically cultivated for the production of barilla, but not on© of them, so 
far as I can. discover, has been seriously investigated aB_a preparatory crop m 
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uaar reclamation. Mollison makes no mention of the Indian saltworts, 
though h^ refers to the Australian Saltbush. 

There is a wide range between the saltworts that may be grown on soils highly 
impregnated with alkalis and the plants that refuse to grow on soils that contain 
a particle above what might be called normal soil-supply. But partiality or 
impartiality is not governed by botanical-considerations, since within one and the 
same natural order of plants both dispositions may be met with. It would thus 
seem highly necessary that lists of plants should be framed, after searching tests 
have been performed indicative of the selection of saltworts, trees and useful 
crops that might be grown progressively on land under reclamation. Aeueia 
arahiea, Buteti fvontioH€t and UKtihevgUt si^hoo have been spoken of as useful 
trees, but these belong to the LEGUMiNOSic, a family which shows a stronger 
aversion to saline salts than almost any other that might be mentioned. They 
may, however, be good, but are they the best that could be chosen ? If the 
most convenient and serviceable, at what stage should they be planted, and with 
what other plants preceded, associated or followed ? These are questions of the 
greatest possible moment to India, but to which at present no satisfactory answer 
can be given. The greatest fault, however, with all Indian endeavours, such as 
they have been, at reclamation and reforestation, has been the impecunious 
craving and short-sighted policy of desiring immediate returns. 

Industrial Uses of Soda, —Incidentally this subject has already been dealt 
with. Throughout India soda soils are washed and more or less pure 
carbonate obtained. At one time a fairly large trade was done in this way in 
South India (Salem, Mysore, etc.) and expectations of a considerable develop¬ 
ment entertained. Licenses were granted in Bihar, the United Provinces and 
elsewhere for the manufacture of saiji and rasi (two qualities of carbonate of 
soda) from saline earths. The object in licensing the industry is to protect the 
revenue, since from the factories concerned fairly large quantities of common 
salt are obtained, especially at the factories and refineries for the production of 
saltpetre. (For method of manufacture, see Glauber’s Salt, p. 56.) 

Carbonate of soda of a very pure kind is regularly prepared at the Lonar Lake 
at Berar. Ball says {Man. Econ. Geol. Ind., 494), “ Blocks of mixed salts are 
obtained by divers in certain parts of the lake, but the waters of the lake, on 
evaporation, deposit salts among which the principal is carbonate of soda. . , . 
The local names for these products are dalla, which consists of a close collection 
of acicular crystals, between two compact surfaces ; huppal, a thin kind of dalla, 
principally of red colour ; papadi or papri, a white saline froth.” 

Whether obtained from soil efflorescence or from salt lakes by treatment with 
sulphuric acid, the mixed salts (especially where the greater proportion is already 
the sulphate) may be reduced to a salt-cake (similar to that obtained in the jfirst 
stage in the Le Blanc process of manufacture), and by calcining with lime and 
coal that may be converted into soda-ash. At Awah, in the United Provinces, 
an attempt was made, in 1880, to utilise the reh efflorescence in the manufacture 
of glass and glass-beads. A complete set of tools was imported from Venice, but 
the following, among other conclusions, appear to have been arrived at regarding 
these and all such experiments at utilising the alkali deposits in glass-making: 

{a) The impurity of the alkali prevents the formation of good quality 
of colourless glass. 

(6) It is, therefore, necessary to organise chemical works to produce 
pure alkali. 

(c) Good beads could be made, but doubtfully at a lower price than 
they can be imported. 

(d) Improvement of glass manufacture in India would depend on the 
work being done on a large scale with skilled supervision. 

Wherever soda efflorescence is at all abundant, the Native industry of glass¬ 
making (such as it is) is more or less prevalent, especially that of glass bangles. 
But reh and sajji are put to an infinite variety of other uses by the Natives. They 
are employed for dissolving crude lac and kamela, preparatory to dyeing silk, 
also for extracting the crimson dye frona safflower in cotton dyeing. They are 
used for bleaching silk, cotton and wool. Safji is employed, in Farukh4b4d, in 
making country paper from hemp. Both salts, in conjunction with shell-lime, enter 
into the composition of country soap. White rih sprinkled into boiling cane-juice 
is employed to neutralise the organic acids in the manufacture of sugar, a process 
very similar to that of theuseof lime (p. 712), barium carbonate (p. 67), or strontium 
carbonate (p. 58) in Europe. Beh is an Multerant of tobacco, and is added to 
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increase the weight. In Native medicine these salts are supposed to be digestive 
and hepatic. The effort to utilise in the potter’s art the peculiar clays that are 
in association with carbonate of soda has not as yet received the consideration 
that it deserves, although the ceramic art of India has been the subject of special 
study. As a historic fact, that has escaped the attention of most writers on this 
subject, it may be said that some 60 years ago Sir William O’Shaughnessy sub¬ 
mitted to the Government of India the results of an inquiry which included 
extensive trials of Bengal clays, such as Kolgong khari, Saban miti. Rotas clays, 
Moulmein clays, Singapore clays, etc., as also numerous experiments in glazing 
the pottery turned out. [O'/. Beng. Dispen., app., 700-17.] ^ ® 

6. Black Salt {kdla-nun, kdla-nimah) is an article of some impor¬ 
tance in the local markets of India. It is prepared in Upper India 
chiefly at Bhiwani in Hissdr. 

Common salt is heated with the chebulic and emblic myrobalans together 
with sa'ji, until a sort of fusion takes place. The article so manufactured is used 
as a Medicinie. Dr. Warth favours me with a note on this subject from which 
he would appear to regard sodium sulphate as an indispensable ingredient. He 
writes ,• “ I have produced perfect specimens by fusing a mixture of pure common 
salt with sodium sulphate, a little sodium carbonate and organic matter repre¬ 
sented by sugar. According as the proportion of anhydrous sodium sulphate 
varied from 1 to 3 per cent., a more or less strongly medicinal salt was produced 
varying from pink to a decided vermilion colour, whilst as much as 15 per cent, 
of the sulphate yielded a very dark purple-coloured salt. All these had the 
characteristic sulphuretted-hydrogen smell, and gave the same chemical reactions 
as the Native-mad© product. The jungle fruits which they add can have no 
special influence on the salt because they are completely carbonised and serve 
only as reducing agents for the sulphate to sulphide, the characteristic material 
of the prepared medicinal (or black) salt.” 

7. Phuli. — This is believed to be a form of carbonate of soda. 

It is imported into Leh from Changthan, Rupshu and Nubra in Laddkh. It 
is said to be extensively used for mixing with tea to bring out its strength. It 
is exported to Kashmir and Kullu and into Lower India. The Bhotyas are said 
to us© it for washing clothes and for dyeing wool. The average imports appear 
to be from 50 to 120 tons, and the average cost about Rs. 6-4-0 per maund. 

8. Barilla or Sajji-khar (see Barilla and The Indian Saltworts, 
pp. 112-4). 

9. Borax or Sodium Tbi-borate (see Borax, p. 171). 

10. Caustic Soda (= kshard in Sanskrit).—So much space having 
been devoted to carbonate of soda and a further article to sodium bi¬ 
borate, the present salt must be disposed of in the briefest possible 
manner. At the present day it may be said that India’s supply comes 
entirely from foreign countries. One of the Indian paper mill^ is 
believed, however, to have attempted the preparation of its own supplies 
faom the reh salts found in the neighbourhood, but it is not known whether 
its endeavours in that direction were successful. 

The greatest possible interest has been aroused in Europe and America 
throujgh the discovery of a method of direct decomposition of common salt into 
caustic soda and chlorin© gas by means of electricity. With regard to Electro- 
Chemistry the reader might consult The Mineral Industry (New York, 1900, 
763—72). - 

The Indian press have hailed the discovery of the direct decomposition of 
salt as bringing a cheap supply of alkali to the doors of our IndiRn soap-works, 
paper-works, etc., owing to the possession of a limitless supply of sodium chloride. 
The great recommendation to India of this new method lies in the fact that 
sulphuric acid is not required. Witho'O.t sulphuric acid L© Blanc’s manufacture 
of soda-ash could not be brought to bear on our supplies of common salt or of 
reh efHorescence—whence in all probability the backwardness of India in chemical 
enterprise. 

11. Sodium CMopide (see Salt, pp. 963-71). 

12. Sodium Sulphate, or Glauber’s Salt. —TMs is generally 
known in India under the name khari or Tcharinun, and as already ex- 
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ALKALINE 

BARIUM AND STRONTIUM earths 

plained (p. 51 et seq,) it is met with as one of the efflorescent salts that 
constitute reh. It has been shown (p. 50) that the chief use of this salt 
might be regarded as in the preparation of carbonate of soda. Its pro- 
duction is at all events the first stage in the Le Blanc process of soda Manufacture, 
manufacture, and where met wth at all abundantly as a surface 
efflorescence it might be viewed as the first stage accomplished without 
the expense of sulphuric acid having been incurred. 

This salt is in India derived from reh ©fHorescence, either by solar evaporation 
{ohi) or by artificial heat {jaria), and by a method very similar to that pursued 
with crude saltpetre. The quality of the earth collected is of course different 
in each case, but the nature of the filters, boilers and pans employed is the same ; 
and for evaporation and condensation of the brine, boilers and ohunam pans are 
both used, the former in Bihdr and the latter in the United Provinces of Agra 
and Oudh, where prolonged dry, hot weather may be more confidently reckoned 
on than in Bihar. 

Industrial Uses. — Patna-hhari (as the hhari produced in Bihar is called) is Patna- 
used chiefly for preserving hides, and also as a cathartic for cattle; it sells khari. 
at from 8 to 12 annas a maund, and contains very little sodic chloride. Khari Preservative 
produced up-country, by solar evaporation, is also much employed as a cathartic for Hides, 
for cattle. It contains, however, a considerable percentage of common salt (20 Cattle Medicine, 
to 30 and sometimes even more); it realises from 12 annas to one rupee per maund. 

Glauber’s Salt may be said to be better suited than common salt for the curing 
of hides, owing to the tendency of the latter to absorb water and soften the 
hides. The hhari (or chamra-khari) of Bihar being as a rule purer than that 
of the United Pro^dnees, is accordingly in greater demand, Buchanan- 
Hamilton in 1809 drew attention to this circumstance by his having pointed out 
that the patna-khari was the best procurable in India. According to Butt 
[Mat. Med. Hind., 1900, 90) it was known to the recent Sanskrit writers under 
the name of kshdri Idvana, and was used medicinally in combination with other 
saline substances. As manufactured in India it is an impure salt. 

ALKALINE EARTHS. —Having now discussed the true alkalis AUcaiine Bartiis. 
and their salts with as much detail as the available space will admit, it 
becomes necessary to record the chief facts known regarding the Alkaline 
Earths and their salts as met with in India. 

13. Barium and Baryta; Ball, Man. Econ. GeoL, Ind., 473-4. Baryta. 

The oxide of this metal (baryta) is an extremely caustic, poisonous and 
strongly alkaline substance that forms a hydrate with water. 

14. Barium Carbonate.—^This is imported into India to a very limited Carbonate, 
extent. It is highly poisonous. In Europe it is employed as an ingredient in used in Pottery, 
certain forms of pottery and glassware, and is the basis of certain delicate 

colours. In France it is used in the defecation of beet-root sugar in place of 
lime. [Cf. Min. Indust., 1900, 53-4.] 

15. Barium Nitrate.—This is obtained by decomposing the carbonate by Nitrate, 
means of nitric acid. It is the chief salt employed in pyrotechny for the pro- Baryta Green, 
duction of green fires. It is also the tinctorial principle in Baryta Gbeen —a 

pigment of some value. Recently barium nitrate has been substituted for 
saltpetre in the preparation of certain explosives. 

16. Barium Sulphate.—This is the most important of the barium salts SulpMte. 
and is known as Babites (Babytes) or Heavy-Spab. It is found in mineral lodes Barytes, 
and usually constitutes a distinct portion of the gangue there present. In the 
Kamul District, Madras, it occurs along with galena, within the veins of quartz. 

Large quantities also occur wath quartz, forming a network of veins, as for example 
near Alangayam, Salem district (Holland, Bee. Geol. Surv. Ind., 1897, xxx., pt. iv.). 

If ever worked, large supplies could be obtained from that locality. So, in the 

same way, barges exists in the Central Provinces in association with copper 

such as at Jabbalpur and in the Rewa State. In Rajputana barytes has been 

reported by Dr. Irvine as occurring at the lead mines of Taragarh in Ajmir. In 

the Panjab it has also been found in association with galena at Sub4thu in the 

Simla district. While it would thus appear that the Indian sources of this 

alkaline earth have not been worked, barium sulphate is nevertheless available Adulteration 

in ©very bazar and seoms to be very largely sold as white lead,” or in adultera- with White Lead. 
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THE ONION AND GARLIC 

tion with that substance. The reader will find an example of the extent to which 
this sulphate is employed in India by consulting the account given of the Afri(h 
TJsea by Paper- Wax-oloth industry under CartHanma OxuacnntHa (pp. 27^282). B^ytes is 
makers. also used by the paper-makers, and to a limited extent as a cheap substitute for 

barium nitrate in certain forms of fireworks. 

17. Caleium and its Salts (see Lime, pp. 709-19). 

Strontium. 18. Strontium and Strontia — The oxide strontia does not 
exist in nature, but it may be produced by burning either the carbonate 

or the sulphate. _ ^ ^ 

Oeloslito Celestite, the sulphate of strontium, has been reported as met with m two 

localities in India, viz. in the Kirthar limestones of Sind and in the red clays of 
sugar Eelinories : Surdag in the Salt Range. In the sugar refineries of the Continent of Europe the 
Strontiaiiite. native carbonate (Strontianite) was formerly used m place of lime {Journ. boc, 
Ohem. Indust,, Kov. 1901, 1092). But the metal is chiefly Imown in India in 
the form of the imported nitrate which is largely employed in the preparation of 
rod-coloured flames in fireworks. 

ALKALOIDS (see Aconitum, Cinchona, Papaver, etc.). 


D.E.P., 
i., 168-76., 

Onion. 

Best Quality. 
Transplanting. 


Garlic. 

Food. 

Medicine. 

Domestic. 

Dement. 


ALLIUM, Limb. ; FI. Br. Ind., vl, 337-45 ; Liliacejs. A genus of 
bulbous berbs wbicb embraces about 250 species, all indigenous to tbe 
temperate regions. In addition to tbe onion and tbe garlic (wbicb are tbe 
most important species), tbe sballot and tbe leek (A, ascalmiicwiyi, 
Linn.f and A. Ampeloprastmi, Linn.) are also cultivated in India, 
tbe latter being tbe of Bengal and tbe Urdth or liras of Arabia. 
In Western India, according to Woodrow, leeks succeed best at altitudes 
of 2,000 feet. 

A. Cepa, Linn. ; Duthie, Field and Garden Crops, iii., 5, pi. Ixv.; Mollison, 
Textbook Ind. Agri., iii., 211. . ^ . 

The Onion is extensively cultivated in India, chiefly near large towns, and is 
known as piyaz, pdldndu, kanda, vella-vengdyam, vullu-gadalu, etc. There are 
two forms, a small silvery and a large red or yellow. Patna and Bombay (Jan- 
gira) are famous for their onions, and, speaking generally, the onions from the 
northern provinces are the largest and best. The size and quality would_ seem 
to be improved by transplantation, which is also a preventive against disease 
from fungi and insects. Seeds will not keep in India for more than one season, 
hence selected bulbs are planted for seed purposes at the beginning of the cold 
season. After careful preparation the seed-bed should be sown about Sep¬ 
tember and the seedlings transplanted in November or early in December. 
The crop may he lifted from March to May. In two test cases mentioned by 
Mollison the yield was about 35,000 lb. to the acre. Onions are extensively 
eaten in India by Muhammadans, much less frequently by the Hindus ; they are 
occasionally given to milch cows and buffaloes. There would appear to be a 
considerable export trade in the bulbs from Bombay to Zanzibar, Japan, etc. 
\Gf. Ain~iAkhari, 1590, 63; Sen, Bept. Agri. Stat., Dacca, 1899, 25, 38, 
app. vi.-xii. ; Imp. Dept. Agri., West Ind., Pamphl. Nos. 16-21.] 

A. sativum, Linn. ; Duthie, l.c. 34, pi. Ixvi .; Mollison, l.c. 214. The 
Gaelic, lasan, rasun, helloli, thum, sir, vallai-pundu, etc., is cultivated throughout 
India, the cloves (or small bulbs) being planted out in October and the crop 
gathered in the beginning of the hot weather. As showing the extent to which 
the seasons of production vary, it is reported of Coimbatore district, South 
India, that planting commences in May-June and harvesting in September, being 
followed by a tobacco-crop, or if planted in December and gathered m March, it 
is followed by cKolam. According to Mollison, a good crop will yield 8,000 to 10,000 
lb. per acre and be worth Rs. 250 to the cultivator. As a Food, garlic is almost 
universally used in curries by the Natives, who also eat the bulbs almost daily. 
In Medicine it is regarded as a stimulant, expectorant, tonic, and employed as 
a remedy in bronchial affections and as an application for deafness. Dymock 
{Pharmacog. Ind., in., 489) says that after intense fatigue a clove of garhc slowly 
chewed and swallowed acts as a very powerful restorative, ^ The freshly ex¬ 
pressed juice makes an excellent Cement for glass-ware. The imported Muscat- 
garlic is much used for pickling. [Cf.Taleef Shereef (Playfair, transL), 1833, 147.] 
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THE ALOES OF INDIAN COMMERCE 

ALOE, IjiiiH.; FL Br.Ind,, vi., 264 ; Pharmacog. 467-76 ; 

Rept Gent Indig. Drugs Comm., i., 116, 126, 149, 158 ; HmiODORACE^. 
Several species of Aloe and diverse methods of extracting, drying and 
preserving the juice result in the supply of the difierent known quahties 
of this drug. The following species may be specially mentioned as afford¬ 
ing the major portions of the aloes of Indian commerce :— 

A. abyssinica, Lam.; Baker, Journ. Linn. Soo., xviii., 174. Jaferabad 
and possibly also the bulk of the Moka aloes imported from the Bed Sea 
coast. This is prepared at the town of Jaferabad in Kathiawar by persons 
supposed to be of African descent. It is sold in the form of fiat circular cakes 
almost black in colour, has a glassy fracture and yields a yellowish powder having 
a strong aloetic aroma. This, as also the imported Moka quality, constitutes 
the aloes most in demand in India. 

A. Perryi, Baker, Bot. Mag., 6596. Tliis is the Socotrine Aloes, and 
possibly also the Zanzibar Aloes of commerce, of which a fair amount is 
imported into Bombay, and after being assorted is re-exported again to 
Europe. \Gf. Mandelslo, Travels, 1639, 15.] 

A. vera, Linn. ; the Common or Barbados Aloes or Curasao Aloes. 
Several forms of this species have become completely naturalised in India, and 
that too from the hot, dry outer valleys of the N.W. Himalaya throughout 
the central tableland to Cape Comorin. 

Both the aloe plant and aloe drug have Sanskrit and vernacular names 
attributed to them that would seem fairly ancient. The following may be 
specially quoted: For the Flant: — ghi-Jcunvdr, ghirta-hunvdr, humdri, hora-hdnda, 
kuvdra, halabandu, lola-sara, etc. For the Drug :— ilva, eilya, elio, yalm, mo- 
slmbbar, musumbra, Icalabol, etc., etc. Sir William Jones calls it taruni, saJm, 
cumdri {As. Res., iv., 272). 

Most scientific writers are agreed that although the aloe has been completely 
naturalised in India for a very long time it is not oripnally a native of the country. 
Of late, attempts have been mad© with comparative success to show that some 
at least of the species might provide an efficient substitute for the imported 
drug. Indian aloes seem first to have been mentioned by Garcia de Orta (1563, 
Goll., ii.) as prepared particularly in Cambay and Bengal. He adds that though 
Pliny and Dioscorides refer to the Indian aloes as the best, they were referring 
imconsciously to the re-export of the Socotrine product. Paulus Mgineta 
(Adams, transl., iii., 34) reviews the information possessed by the early 
Greeks, Romans and Arabians, and might be consulted. The early Indian travel¬ 
lers such as Linschoten, Tavernier, Hove, etc., afford useful particulars, but 
greater details may be learned from Ainslie, Boyle, Warring, etc. Bumphius 
{Herb. Amb., 1750, v., 272) mentions the us© of aloes on the Coromandel Coast 
in the preparation of cement. [Gf. Acosta, Tract, de las Drogas, 1578, 191-211 ; 
Ligon, Hist. Barbados, 1657, 98 ; Bheede, Hort. Mai., xi., t. 3 ; Kanny LaU Dey, 
Indig. Drugs. Ind., 19; Taleef Shereef (Playfair, transl.), 1833, 138; Tschirch, 
Schweiz. Wochenschrift fur Ghem. und Pharm., 1902, Ho. 23 (attributes the aloes 
of the Cap© to A. /erojc); Johannes Klaveness, Studien Natal Uganda-Aloe, 1901; 
Whit© and Humphrey, Pharmacop., 1901, 51-2 ; Ponder and Hooper, Mat. 
Med. ; Bens, Southern Arabia, 1900, 381.] 

The Indian Trade in aloes is not a very large one. The total imports 
come -usually to something like 600 cwt. valued at a little under Rs. 20,0(X) 
(501 cwt., valued, at Rs. 7,994 in 1906-7), a quotation that would seem 
to be about one-third less than that of 20 years ago. The total exports 
(including re-exports) would appear to average very nearly the same 
in quantity and value as the imports. The Indian foreign supply, 
drawn mainly from Africa and Arabia, and the exports of Indian-grown 
aloes go mainly from Bombay and Madras. In fact, the most striking 
modem feature seems to be the growth of an export from Madras 
to the Straits Settlements. The re-exports (foreign aloes exported) 

. are made almost exclusively from Bombay and go mainly to the 
United Kingdom, the next largest demand bemg made by the Straits 
Settlements. 
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THE GREATER AND LESSER GALANGALS 


AL.STONIA 

SCHOLAHIS 
Dita-bark 

ALPINIA, Linn. ; FI. Br. Ind., vi., 252 ; Scitamineje. A 
i., 191-7. genus that contains some 40 species inliabiting the tropical and sub¬ 
tropical regions of Asia, Australia, and the Pacific Islands. 

Galangal. The two most important species are Ji. Gaiangti, wnid,, and . 4 ., 

Nance, which are considered separately below. .4. Aiittgints, 
Roxb. — taro or taruko —a native of Bengal, Assam, Burma, Ceylon and the 
Medicine. Konkan, has an aromatic rhizome which is used by the natives medicestally. 

Fibre. It has been recently stated that the loaves and stem yield a Fibre which naight 

possibly be useful in paper-making, owing to its exceeding abundance. [Cf. 
Hooper, Bept. Labor. Ind. Mus.^ 1904-5, 28.] a., uuuia ttjnti, a supposed new 
species described by the late Dr. Moodeen Sheriff in 1869 [cf. D.E.P., i., 194], 
is believed to be the same as a. offlei/ttavitm, but owing to the continued 
uncertainty the latter species has been kept separate, a. Nuta^is, Roxb., the 
Light Gaiangal, is a native of the Eastern Archipelago, much cultivated 
in Indian gardens. The rhizome is used in place of the Greater or Java- 
Galangal, and is sometimes mixed with it or with ginger. 

A. Galanga, WHid.; the Greater or Java-Galangal, the barakulinjan, motha- 
kolanjan, pera-rattai, pera-ratta, padagoji, etc., is found throughout India from 
the foot of the Himalaya to Ceylon and Burma: distributed to the Malay 
Islands and widely cultivated. 

Medicine. It is mentioned by Marco Polo (a.d. 1290) as grown in Bengal, and by Var- 

th6ma (1510) as found in Cambay. Garcia de Orta (1563) and Linschoten (1598) 
say that there are two sorts, one Chinese called “ Lavandon,” the other Javan 
and there called “ Lanquas.” The latter, they say, was sown in Indian gardens. 
The rhizome of both species are mentioned and figured by Clusius {Hut. Exot. 
PL, 1605, 211). The rhizome and the fruit (GaUingui earaamom,) are sold in 
the bazars, and the former is said to be used in the XJnited Provinces in calico- 
Medioine. printing. It seems probable that the Greater Gaiangal is only used medicinally 

as a substitute for the Lesser or Chinese Gaiangal. [Cf. Acosta, Tract, de las 
Drogas, 1578, 58 ; Kew Bull., 1891-5 ; 1892, 16-20 ; 1896, 233 ; PTiarmaceut. 
Journ.f Jan. 31, 1891.] 

A. offlcinarum, Nance ; the Lesser Gaiangal, Aipi^iia eUi/nensitt of chemists, 
is commonly sold in the baz5;rs as kulinjdn or koUjdrua. Also called chota-pan- 
ki-jar or choti-kuUjan, sMtta-rattai, khusro-ddru, etc. 

It is a native of China from whence the rhizome is exported largely to India, 
and somewhat less tlian in former days to England. The principSJl demand for 
it is in Hussia, though it is still an ingredient in certain old-fashioned English 
Mediciistes. In India it is considered a nervine tonic and an aphrodisiac. 

Trade. It is not possible to distinguish between the Greater and Lesser Gaiangal in 

the Indian trade returns, but the collective imports have increased from 2,794 
cwt., valued at Bs. 21,525 in 1899-1900, to 5,202 cwt., valued at Bs. 39,731 in 
190^-3, though they have since declined to 3,918 cwt. in 1906-7, valued at 
Bs. 21,375. The collective exports also have fallen from 1,327 cwt., valued at 
Bs. 12,255, in 1899-1900 to 393 cwt., at Bs. 3,476, in 1902-3. Since then, however, 
the exports have shown an increase—viz. to 1,245 cwt., valued at Bs. 12,249 
in 1905-6. In 1906-7, however, they fell to 614 cwt. and Bs. 6,338. By far 
the largest increase is in the trade from China (Hongkong)—^viz. from 692 cwt. 
in 1899-1900 to 3,200 cwt. in 1904-5, and 2,104 cwt. in 1906-7. 

D.E.P., ALSTONIA SCHOLARIS, M. Br. ; FI. Br.Ind.,ill, 642; Gamble, 

L, 197-9. Man. Ind. Timbs., 483; Cooke, FI Pres. Bomb., ii., 132; Apocynace^. 
Dita-Lark. A tall evergreen tree of tbe moister regions of India, but nowhere very 
common. It affords tbe dita-barh of commerce, and is known in tbe 
vernacular as chatwan, chati'dm, lationj, satidna, fala, fala-garuda, rukat- 
tana, etc. 

ledicine. The bark is used in Medicine as au astringent tonic, anthelmintic, alterative 

and antiperiodic. It is a remedy in cases of chronic diarrhoea and advanced 
dysentery, as also of catarrhal fever and stomachic debility. Externally the 
milky juice is applied to foul ulcers and is also used with oil in earache. Ditain, 
an uncrystallisable substance obtained from the bark, and also a tincture^ of 
AistonUi, appear to be useful in cases where quinine produces distressing 
secondary symptoms. Tbe Beport of the Indian Indigenous Drugs Committee (i., 
419-38) seems to show that the drug is useful in diarrhoea and dysentery, but 
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ai-um: 

AND ADDMINIUM 


that its eJSteet as a febrifuge is not lasting (PJmrmacog. Ind., ii., 386). The 
Timber, which is not durable but easily worked, is used for boxes, furniture, 
scabbards, coffins, etc., for blackboards (dusted with sand) in Burma, whence 
the name and, according to a correspondent of The Agricultural Bulletin 

of the Straits and Federated Malay States (1903, ii, 114), the young wood is 
employed in Borneo as a substitute for cork in bottle-stoppers (see Gutta¬ 
percha, p. 627). 


ALTINGIA EXCELS A, NoronJia ; FL Br, Ind., ii., 429 ; Gamble, 
Man, Ind, Timbs., 332; Brandis, Ind, Trees, 302; Hamamelidace.®. 
Burmese storax, rasamala, sildras, jutili, nantayok, etc. A lofty deciduous 
aromatic tree of Assam and Burma, Yunnan, Java, etc. 

This, like the closely allied iAq.uid€itn.ifar oit-ienUiUs, Mill., of Asia Minor 
(the Liquid Storax), yields a fragrant balsam, known as nan-ta-yok in -Burma, 
which is used in that country as a perfume, incense and medicine. The true 
Storax {stynioc JBemsoin) is imported into Bombay, and is used all over 
India as a Medicine both by the Muhammadans and Hindus. The Burmese 
article to all intents and purposes is identical with the rasamala of Java, and is 
little if at all inferior to the resin of Asia Minor, Hooper {Agri. Ledg., 1904, 
No. 9) reviews all available information on this subject, and concludes by say¬ 
ing that his chemical investigations confirm those of Prof. A. Tschirch and 
Dr. L. van Itallie—viz. that while the Burmese storax (like the rasamala) differs 
in some respects from the true article, it might be pushed in trade as a good sub¬ 
stitute. \Gf. Pharmacog. Ind., i., 593-8 ; Archiv. der Pharm.., Sept. 1901, 239, 
541-7 ; Journ. Chem. Soc. Indust., xx., 1122; Hooper, Bept. Labor, Ind, Mus,, 
1900-1, 18; 1904-5, 24-5.] 

ALUM and ALUMINIUM-ORE ; Bauxite, Laterite, etc. ; 
Holland, Rev. Min, Prod. Ind., in Rec. Geol. Surv. Ind,, 1905, xxxii., 
94; Oldham, Man. Boon. Geol. Ind,, 303, 352 ; Ball, Man. Boon. Geol, 
Ind., 431-5; Journ. Soc. Arts, 1903-4, lii., 145; Brough, Cantor Lect. 
Alum, fhithari, fJiathiri, sfJiatihari, sMb, zdk, fatakri, kyankchin, etc., is 
prepared from alum-shale in several localities of Bihar, Kach and the 
Panjdb. It is also found, but not worked, in Upper Burma. 

Alum appears at one time to have been very extensively imported into 
India from China, and the price on the Calcutta market in 1809-11 is quoted 
as 3|—6 sicca rupees per maund (Milburn, Or. Comm., 1813, ii., 498), 
but it is curious that there is no hint of any such trade in the E. India 
Co.’s records, at the beginning of the 17th century, although we learn that 
it was then an article of extensive trade with Japan, for they cannot 
dye with sapanwood without it” (Foster, B.I.Q, Letters, v., 7). The 
Indian production is very uncertain, probably not amoimting in aH to more 
than 1,000 tons yearly. Kalabagh on the banks of the Indus and Kotkil 
at the mouth of the Chichali pass, produce about 400 tons annually between 
them {Min. Rev., 1894-7, etc.). Mr. Holland says that the yield in 
1898 was 750 tons, valued at £3,150, but in 1901 it fell to 98 and in 1902 
was 112| tons. No returns for 1903 were available. But the Indian 
alum is not so white as the imported mineral, being discoloured by impuri¬ 
ties. The alum imported into India during the six years 1898-1903 averaged 
69,296 cwt., valued at 3 lakhs of rupees. The actual figures for 1906-7 
were 72,344 cwt., Rs. 3,19,407. Thfc principal use is as a mordant in 
Dyeing, but it is also employed in Medicine, photography, etc., and in 
the purification of vinegar (see p. 1110). 

Recently it has been discovered that many of the rusty-coloured laterite 
deposits which cover large areas in the Peninsula and Burma are identical 
with the substance known]^as bauxite, now the chief source of Aditminixjm. Like 
the original bauxite of Les Baux, these deposits were originally worked without 
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success as a source of iron. “It is difficult at present to fully estimate the 
value of this discovery, as a deposit of laterite, which ordinarily would be re¬ 
garded as small and of little consequence, contains enough alumina in some of 
the instances examined to completely swamp the market of bauxite, of which 
the world’s total production is at present little more than 110,000 tons a year. 
Without any disturbance of present prices, the aluminous laterites would hardly 
pay, at the ordinary rate for first-class bauxites of 21 to 22 shillings a ton, to 
mine for export to Europe and America, and they must consequently be utilised 
for the extraction of alumina on the spot, either for export as such, or for the 
manufacture of aluminium in the country. To prepare the alumina from the 
bauxite (or laterite) would, according to the most recent processes, require the 
use of caustic soda, which is not at present made in the country. But one of 
the latest successful processes for the manufactxxre of caustic soda involves 
the separation of chlorine (from which bleaching powder is prepared) by the 
electrolytic decomposition of dilute brine, and as both caustic soda and bleaching 
powder are now largely imported for use in paper-making, there would be a 
market for both, apart from the requirements of alumina manffiacture.” 

Aluminium Manufactures,—l.t is impossible to furnish actual statistical 
returns of the extent to which this metal has been introduced as an Indian in¬ 
dustrial material. Mr. Chattorton, Principal of the Madras School of Arts, 
pioneered the new industry so very successfully that others were induced to 
engage in the trade and finally the school withdrew in favour of private enter¬ 
prise, viz. The Indian Aluminium Co. at Madras, which purchased the Govt. 
Aluminium Dept, in the school. The Company employed 150 persons in 1901 
and 356 in 1904. There are three other factories at Madras, but apparently of small 
importance. The impetus due to Chatterton’s success would seem, however, 
to have given South India a hold on the aluminium trade that she is not likely 
to forgo. The imports of aluminium-ware must also be very considerable 
judging from the extent aluminium cooking-pots, water-bottles and other articles 
of that nature are now met with throughout India. (See Corundum, p. 428.) 


i., 208-16. 
Amaranth. 


Pot-herbs. 


AMARANTUS, Linn.; FI Br, Ind., iv., 718-22; De Candolle, Orig, 
Quit, Plants, 100-1; Bretsclineider, Hist, Eurof, Bot, Disc, in China, 
179 ; AMARANTACEiE. 

There may be said to be two or perhaps three distinct groups of amaranths 
that are of economic value to the people of India. These are the species 
cultivated in gardens and mainly if not exclusively as Pot-herbs : second 
the wild species that are eaten as pot-herbs or Medicines : and third the 
forms cultivated in fields and exclusively so as edible Grains. The last 
mentioned are by far the most valuable and hence may be taken up in 
greater detail than the others. But in passing it may be observed that the 
Indian species of this genus seem to be sadly wanting careful study and 
revision. The limitations of scientific and vernacular names here adopted 
are given tentatively. Of the garden pot-herbs there are many varieties 
or recognisable races under each botanical species. These may be indi¬ 
cated as follows:— 

Section A. Pot-herbs, 

1. A, JSHUtm, Linn., var. oJeraeeus (sp Linn.), plant ■ with small obtuse 
leaves cultivated mainly in sub-montane tracts. The leaves serve as a pot-herb 
and the seed as a grain (Bee. Bot, Surv. Ind., i., 169). This may be only a 
form of the following:— 

2. A. gfingeticus, Linn. ; Agri. Ledg., 1904, No. 6, 63; Duthie and Fuller, 
Field and Garden Crops, iii., 17-8, pi. Ixvii. ; lalsag, chaulaisdg, etc. The ver¬ 
nacular names apply equally to the foregoing species. Roxburgh differentiated 
A, gaiugetietts proper from oieraeetw, poiygumiis and other forms mentioned 
below as varieties, by the fact that it gave only one crop and was pulled and 
sent to market with the roots. Some forms, such as A, hicoior are grown as 
ornamental plants. Of the many varieties Ui nceoiaUts is used in curries, tiviaus 
as a pot-herb, and oierucetis (sp. Roxb.) as a substitute for asparagus. Then 
there may be mentioned poiggnmits (sp. Roxb, non Linn.) [cf. Long in Journ, 
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Agn.-Eort. Soc. Ind.y 1859, x., 30] and frisHs (sirru kirai) a vigorous plant 
much esteemed by the Natives. 

3. .4. poiygatnus, Linn.; chelu natiGy etc., the smallest Indian species and 
a weed of gardens throughout India. It is regarded as a very wholesome pot¬ 
herb specially suited for convalescents {Bee. Bot. Surv. Ind.y ii., 187 ; Agri. 
Ledg.y l.c. 64). 

4. A. ftpiuofinsy Linn. ; Pharmacog. Ind.y iii,, 138. The prickly amaranth, 
taduUyay Jeante-Tnatk, etc., a weed of cultivation throughout India. Is used by 
the poor as a pot-herb, and in medicine is valued for its mucilaginous properties. 
{Rec. Bot. Surv. Ind.y i., 207 ; Agri. Ledg.y l.c. 64, 72.) 

5. A. vMais, Linn.; choulaicy cTmulaiy etc., a weed of cotton soils, but 
apparently nowhere cultivated. The tender tops are eaten {Bee. Bot. Surv. Ind.y 
i.y 354; Agri. Ledg.y l.c. 65.) 


Section B. Grains, 


A. eaudatus, Linn. ; FI. Br. Ind., iv., 719 ; Duthie, Field and Love-lies- 
Garden Crops, iii., 24, pi. IxviiiA. ; A. ermntus, Willd., in Eoxb., FI. Ind., bleeding, 
iii., 610. Love-lies-bleeding; the hedari chua, ramdana, etc. 

This is fairly plentifully cultivated throughout the plains of India as a 
garden ornamental plant (and to some extent as a pot-herb also) much after 
the same fashion as its near allies, the Prince’s Feather (A, Jiygpochon-- 
(Iruicus); the Weeping-willow-leaved Amaranth {A. salt elfolius); 
and the Cockscomb {Celosla cristata) —all great favourites with the 
Native gardeners. But A. caudatus in India takes a further and more 
directly economic position since it is cultivated by the hill tribes as a 
regular field crop, on account of its Grain, the ramdana. The seed is Food-grain; 
sown in May and June and the grain is harvested in October. In the 
plains of Northern, Western and Central India it is also occasionally seen 
as a cold-season crop being grown on the borders of fields. It is chiefly 
distinguished from the next species by the obtuse tips of the leaves and 
the long pendulous tails or spikes of the inflorescence. 


A. panieulatus, Linn. ; FI. Br. Ind., iv., 718 ; Duthie, Field Anardana. 
and Garden Crops, iii., 23, pi. Ixviii.; A. frumentaceus. Ram., in Eoxb., 

FI. Ind., hi., 609; A. Anardana, Ram., in Wall., Cat. ; and A. farinaceus, 

Roxh., Rerh. This appears to be the anardana of the early writers but is 
best known as chua, chuho, ganhar, mdrsa, hathu, etc. 

Cultivated on the Himalaya from Kashmir' to Sikkim between the 
altitudes of 3,000 and 10,000 feet; also on the hills of Central and South 
India and Burma, and on the plains of Northern, Western and Central 
India;'as a cold-season crop. It is one of the most important sources of important 
Fobn with the hill tribes of India, and there are both golden-yellow and 
bright purple conditions. The former is more frequent and seems there¬ 
fore to be preferred ; most fields, however, contain a few red plants among 
the yellow. It is an exceedingly ornamental crop ; the hillsides, on account 
of the fields of this plant, become in autumn literally golden-yellow and 
purple. It is sown in May and June and reaped in October-November, Seasons of 
but in the plains it is not ripe until February to March. (Madden, Edinh. 

Bot. Soc. Trans., 1858, v., 118.) 

It is not possible to furnish information as to the total production of 
this grain. It is grown as a rule fox'local consmnption and is hardly 
if ever exported. The grain has been analysed by Church (Food- value. 
Grains of Ind., 107-9) and the average of three samples gave the nutrient 
ratio at 1: 5*3 and the nutrient value 90. It has been estimated that one 
plant will produce 100,000 grains. Speaking of another sample, which 
Church attributed to A, gangetietis, but which may possibly have 
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been one of the many forms of tbe present species, lie remarks : “ Tne 
analysis skows tkat we have in tkese seeds a food in wkick tke propor¬ 
tions, not merely of albuminoids to total starck flus tke starck-equivalent 
of tke oil, but also of tke oil itself, are very nearly tkose of an ideal or 
standard ratio.” Visitors to tke kills of India are inclined to smile at 
people wko live very largely upon tkese minute grains, but tkey migkt 
witk advantage to tkemselves use tkis extremely wkolesome article of diet. 


AMBER; Mason, Burma and Its People, 576; also ed. Tkeobald, 
i., 15; Ball, Man. Boon. Geol. Ind., 1881, 57; Holland, Rev. Min. Prod. 
Ind., 1898-1903, 95-7. A Fossil Eesin ; hahrub, amheng, payen, etc. 

This substance to a small extent is still procured from the ancient mines of 
Upper Burma (in the Hukong Valley), but a fair amount of Baltic amber is regu¬ 
larly imported into India and Burma. It is used in Native Medichste, being often 
confused with ambergris, the word amber having been derived therefrom. In 
Europe it is boiled in oil (rape or linseed) until it becomes transparent and ductile, 
when it is moulded into beads, broaches, mouthpieces for pipes, etc. Certain 
qualities are extensively made up as varnishes. In Upper Burma Ur. Anderson 
tells us {Mandalay to Momien, 1876, 202) that there were then only a few workers, 
and that the amber most prized is perfectly clear and of the colour of dark 
sherry. Amber is much in demand in Burma by the wealthier ladies, who wear 
cigar ear-holders of this material. Accurate returns for the production in Upper 
Burma are not available, but an estimate made by the Deputy Commissioner of 
Myitkyina gives the average annual output at about 51 cwt., valued at about 
Ks. 5,000- The Burmese material differs chemically and physically from the 
Prussian amber, the chief difference being the absence of succinic acid ; it is dis¬ 
tinguished by the special name “ Burmite.” It is harder and tougher than many 
other amber-like resins, and therefore more ht for carving and turning. [C/. 
Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 165 ; Paulus ASginefa 
(Adams, transl.), hi., 129 ; Marco Polo (ed. Yule), h., 341 ; Milbum, Or. Comm., 
i., 61; Crawford, Journ. to Ava, 1834, ii., 206, etc.] 

AMBERGRIS ; a concretion formed in tke intestine of tke Sperm- 
wkale {Physeter macroceplialus). It is a substance often found 
floating in tke sea on tke coasts of India, Africa and Brazil, and tke wkales 
are also kunted and killed to procure it. Is met witk in tke Indian bazars 
in tke form of special preparations known as abr-i-amher, anber, or araba. ^ 

It is a very light substance, highly inflammable, has a peculiar aromatic 
odour and almost completely volatilised by heat. It is used as a Medicine, 
the supply coming mainly from the Nicobar and other islands in the Indian 
Ocean. Though not of great value in modern commerce this substance at 
one time attracted much attention. It was -unknown to the Greeks and 
Romans, but according to Paulus JSgineta (Adams, Comment., hi., 425-6) 
was made known to pharmacy by the Arabs. Marco Polo {Travels (ed. 
Yule), h., 341-2) and Clusius on Garcia de Orta (in EList. Exot. PI., 1605, 
147-9), also BaU on Garcia {Coll., hi., in Proc. Boy. Ir. Acad., i. (3rd ser.), 
390), Barbosa, etc., €^1 allude to this substance, so that it has been 
associated with Ihdia for several centuries. Francis Pyrard {Voy. E. Ind., etc., 
1601 (ed. Hakl. Soc.), i., 229) states that in the Maldives the ambergris (called 
gomen, and when prepared meuuare) throwm up on the coast formed part of the 
Ring’s revenue. Jahangir {Memoirs (Price, transl.), 2—3) describes the way in 
which it was employed to perfume the throne. In Europe some time ago^it was 
used as a flavouring material with food. By Milton it is alluded to as gr%sarnher 
{Par. Beg., h., 337). \Cf. Blanford, Pa. Br. Ind. (Mammalia), 571; Ainslie, 
Mat. Ind., i., 15-7 ; Trans. Med. gnd Phys. Soc. Bomb., n.s., i., 149 ; xii., 172 ; 
Madras, Man. Admin., i., 30 ; Baden Powell, Pb. Prod., i., 190 ; Hunter, lon/p. Qaz. 
Nicobar, x., 297; Birdwood and Foster, E.I.C. First Letter Booh, 58, 81, 
119, 128, 245-6, 258, 299 ; Foster, English Factories, 1618-21 (ed. 1906), 58 ; 
Burma and its People (ed. Theobald), 1882, i., 445 ; Journ. Chem. Indust., 1890, 
ix., 429 ; etc., etc.] 
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AMOMUM SUBULATUM,i^ox7>.; FI. Br. Ind., Yi.,2i0; Madden, d,E.P., 
Edinb. Bot. Soc. Trans., 1858, v., 120 ; King, Journ. Linn. Soc., 1880, i.,'222-3. 
xvii., 3; Duthie and Fuller, Field and Garden Crops, iii., 35 ; Pharmacog. G-reater 
Ind., iii., 436; SciTAMiNEiE. The Bengal or Nepal or winged Cardamom, Cardamom, 
sometimes also called Greater Cardamom, bari-ilachi, elcho, mote-veldode, 
kattu-yelak-hay, etc. Is most readily obtained in Calcutta but may be 
had at Bombay, and perhaps in the bazars of most large towns. A 
herbaceous plant, native of Nepal. 

The seeds yield a Medicine in the shape of ao agreeable stimulating oil with Medicine, 
an aromatic camphoraceous taste. It is considered carminative and stomachic, 
but this so-called Greater Cardamom is medicinally only a cheap substitute for 
the common or Malabar Cardamom {Miettavia fat'iiuniontttin, of which there 
is both a large and a small kind, see pp. 511-2). The seeds are also much used 
in the preparation of Sweetmeats owing to their cheapness (Rs. 12 per maund Sweetmeats, 
of 37|- lb., Pharmacog. Ind., l.c.). The present Cardamom is also used in 
the preparation of hhang-massdla (see Camiabis sativa, p. 258, and Ind. Hemp 
Drugs Rept, 1894, iv., 50, 152, etc.). The seeds of --i. xautuioidei^. Wall. 

{ildyecM-ddne), are imported from Siam and Singapore and sold in the Indian 
bazars. The smell and taste are said to be stronger than those of JEiet- 
Utida etti’daniomuin but not SO pleasant. \Cf. Sonnerat, Voy. aux Ind. Or. 

Planch., pi. 137. For a., iivontatiemn, Roxb., cf. Kew Rept., 1877, 27.] 

AMORPHOPHALLUS CAMPANULATUS, Bluine; FI. Br. 

Ind., vi., 513 ; Pharmacog. Ind., hi., 546 ; Mollison, Textbook Ind. Agri., 
hi., 189-91 ; Aroide^e. Elephant’s Foot, zamin-kand, ol, surana, jangli- 
suran, karunai-kizhangu, kanda-godda, wa, etc. A tuberous rooted herb 
found on the plains of India from the Panjab to Bengal, the Deccan and 
Ceylon, cultivated in rich moist soils. 

sy^iantUeriaH syimiUctt, Schott., an allied plant met with in the Deccan, 
is regarded by the Hindus as a kind of wild surana, and Sfutvomatum gnUa.- 
Schott., a species of the plains of Dpper India and the Konkan, ascending 
the Himalaya to 5,000 feet in altitude, has similiar medicinal characteristics, 
but these are too unimportant to justify independent positions in this work. 

In Medicine the corms and also the seeds of Amorphophttiius are used as 
external irritants to relieve rheumatic swellings. Confections of the tubers 
(corms) with treacle, aromatics and Plumbago-root are given in cases of piles 
and dyspepsia. One of the Sanskrit names of the plant is arsogna —“ destroyer 
of piles.” _ The wild tubers peeled, cut into segments and dried by being strung, 
constitute the madan-mast of the shops. The cultivated corms are cooked and 
form a common article of Food with the poor. They are boiled like potatoes, 
cooked in curries and pickled or preserved. 

Mollison says the crop is important chiefly in the Gujarat and Baroda territory. 

He gives the accumulated cost of cultivation in the fourth year (Surat district) as 
Rs. 484 per acre and observes that the cultivation can accordingly be undertaken 
only by well-to-do persons. In Bengal the average crop under favourable cir¬ 
cumstances is about 200-400 maunds per acre and the price about Rs. 2 J per maund, 
and Duthie and Fuller {Field and Garden Crops, iii., 6, pi. 69) say the bazar price 
at Saharanpur is 2 annas per seer (Rs. 5 per maund). The tubers are usually 
planted out in May to June, and in 12 months they are fit to be dug up. If 
properly cultivated each tuber will weigh from 2 to 10 lb., or'as much as 40 lb. 

\Of. Ann. Rept. Govt. Exper. Farm, Poona, Bomb., 1896, 15.] 

ANACARDIUM OCCIDENTCALE, LDm. ; FI. Br. Ind., ii., 20 ; D.E.P., 

Gamble, Man. Ind. Timbs., 214 ; Pharmacog. Ind., i., 385 and 548 ; Cooke, 231-3. 

FI. Pres. Bomb., i., 274; Agri. Ledg., 1899, No. 12, 146; Anacardia- Cashew- 
CE^. The Cashew-nut, kdtd, hijli, bddam, mundiri, kottai, jidi-rndmidi 
vittu, pdi vdte, etc. A tree originally introduced from South America, 
but now established in the coast forests of India, especially in sandy places, 
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THE PINE-APPLE 

where it is often gregarious. In South India it is important in coast-dune 
reclamation. 

Til© bark yi©ld.s a GiuM wlucli is obnoxious to insects. The juice whicb issues 
from incisions in the'bark is used as an indelible marking-ink. The bark and 
the pericarp yield an Oil (called dik), which is occasionally employed to tan 
fishing-nets. Two Oils are obtainable from this plant: (1) a light-yellow from 
the pressed kernels, of which the finest quality is equal to almond oil • and (2) 
“ Cardole,” obtained from the shell of the nut—an acrid and powerful fluid 
efficacious for preserving carved wood, books, etc., against white ants. It is 
used as a rubefacient and vesicant Medicine. The spirit distilled from the 
juice of the fruit and sold when redistilled at about Rs. l^per gallon, is a useful 
stimulant and the fruit itself has antiscorbutic properties. The seeds, known 
as Cashew-nuts, are usually eaten roasted and are made into confectionery with 
sugar. The fruit-pedicels are also eaten. The Timbee (weight 30 to 38 lb 
per cubic foot) is used for packing-cases and for boat-building and charcoal.* 
Cashew-nuts are imported into Bombay from Goa in very considerable quantities 
The kernels are valued at about Rs. 18 per cwt. [Of. Garcia de Orta, 1563, Coll ’ 
V. ; Acosta, Tract, de las Drogas, 1578, 232; Linschoten, Voy.E. Ink. (ed.’Haki’ 
Soc.), 1598, ii., 127; Acosta, 1598, in Clusius, Exot. PL, 1605, 272; Garcia de Orta 
in Clusius, Exot. PL, 1605, 198; Boym, PL Sin., 1656, C. ; Milburn Or 
Comm., 1813, i,, 273; etc., etc.] 
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ANANAS SATIVA, ScJmlt,; BROMELiACEiE. 

Shortly after the discovery of America the Pine-apple appears to have 
been dispersed rapidly over the world and acclimatised in most tropical 
countries. The Spaniards called it Vinas because of its resemblance to 
the pine-cone, but the Portuguese adapted to their own tongue its Brazilian 
name Nanas and called it Ananas, a word which in some form or other has 
accompanied the plant throughout the world. In most of the languages 
of India it bears names clearly derived from the Brazilian, such as ananas, 
andnash, andras, andshaffazham, na^ndt, cmdsa, etc. Or it is called 
Foreign Screwpine, European Jack Fruit, etc.—-all modern names. There 
are no names for it in any of the classic languages of Europe, Asia, Arabia 
or Egypt. 

History.—Oviedo [Hist, de las Ind., 1548 (ed. 1853), iii., 280-4) described 
the plant as grown in the West Indies and on the American mainland, and 
Christopher Acosta (in Clusius, Bist. Exot. PL, 1605, 284) speaks of it as plentiful 
in India. He mentions a wild form in the Deccan called gueura, which suggests 
a confusion with odoratiH&i^n ns, and it is curious that Abul Fazl 

{Ain-i-Akbari (Blochmann, transL), 83) should contrast the leaves of the kewrah 
iJPawinmts) with the maize—a plant then only recently introduced into India. 
Marcgraf (in Piso, Ind. Utri re Nat. et Med., 1658) mentions the pine-apple 
in Brazil, and Hernandez (1651) in Haiti and Mexico. It is figured and described 
by most botanists of the 16th to 18th centuries, e.g. J. Bauhin (1651), Boym 
[FI. Sin., 1656), Ligon (Hist. Barbados, 1657), Bontius (in Piso, l.c. 1658), 
Rheede [Bort. MaL, 1692, xi. tt. 1-2), Merian {Insect. Surinam, 1705, tt. 1-2), 
Rumphius {Herb. Amb., 1750, v., 228), etc., etc. Boym speaks of it as brought 
from India to Chiaa. Rheede (confirming Acosta) declares it to have been intro¬ 
duced by the Portuguese, but less than a century later it had become so common 
as to be considered indigenous by Rumphius. Marco Polo naturally says nothing 
of it, and the reference usually given to Garcia de Orta is properly a note by 
Clusius contrasting Garcia’s description of the Mango with Oviedo’s description 
of the pine-apple. It is mentioned prominently by Linschoten, Pyrard, Bernier, 
Herbert and other travellers, and Jahangir (ikfemo^r^ (Price, transL), 13-4) alludes 
to its introduction, but the Emperor Baber (1519) does not include it in his list 
of the fruits of Hindustan. Finally in 1800, Buchanan-Hamilton wrote that it was 
regarded as the fourth most important fruit in Dinajpur. [Cf. Herbert, Travels, 
1677, 334; Turner, Acc. Emb. Tibet, 1800, 13-5; Taleef Shereef (Playfair, transl.), 
1833, 17 ; As. Journ., 1819, vii., 264; Watson, Journ. As. Soc., Beng., 1834, iii.. 
27; Bennett, Wanderings N.-S. Wales, 1834, ii., 208-9; Logan, Pina Cloth, Journ. 
Ind. Archi., 1848, 528 ; De Candolle, Orig. Cult. Plants, 1884,311—2; Blechynden, 
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Journ. AgrL-Hort. Soc. Ind., 1889, viii., n.s., pt. iii., 351-68; Barber, Notes on 
Antigua Pine, 1892-3 ; Nicholis, Textbook Trop. Agri, 1892, 174-7 ; U.S, Dept. 
Agri. Fibre Invest. Rept., 1893, No. 5 ; Pine-apple Growirtg, Farmer's Bull., 1901, 
No. 140; Produce World (ser. of art.), 189^-7; Agri. Ledg., 1898, No. 11; 
.Settl. RepL, Bassein (Burma), 1899, 19-20 ; Kew Bull. (add. ser. ii.), 1898, 109 ; 
Watts, Pine-apple Cult, in Antigua, Westind. Bull., ii., 113-21; N. G. Mukerji, 
Handbook Ind. Agri., 330-2 ; Pine-apple Cult., in Agri. Bull. Straits and Malay 
States, iii.. Nos. 1, 2.] 

Cultivation for Fruit —The English hot-house pine-apples are often 
spoken of as much superior in flavour to those grown in tropical countries. 
The fruit appears to have been first cultivated in Europe at Leyden in 
1650, and the first pine-apple grown in England was raised in the 
Duchess of Cleveland’s hot-house at Downey Court and presented by her 
gardener^(Mr. John Kose) to King Charles the Second some time before 
1672—the date at which Kose became the Koyal gardener. [Cf. Murray, 
Hist. Roy. Hort. Soc., 1863, 4 and pL] With the modern facilities of rapid 
transport to Europe and America, large supplies of the fruit have 
recently reached these continents from the West Indies, from Madeira 
and from the Canary Islands. This has led to a decline in hot-house 
cultivation, ""to an immensely increased supply and consequent great 
reduction^ in price, and has given birth to a highly lucrative new 
planting industry in all tropical countries situate within practical access 
of the European and American markets. 

Much attention has recently been given to the study of the varieties 
and races of pine-apple, as also to the methods of cultivation and markets 
demand. In India, while the plant is extremely abundant 
.as a fruit grown in gardens and in some localities has even become com¬ 
pletely acclimatised, little or no efiort has been put forth either to improve 
the quality or to develop, on a commercial basis, the industry of pine- 
apple growing, which it would appear might be originated with advantage 
"bo India and profit to those concerned. 

Climates and Localities — The pine-apple was first introduced on the West 
-coast of India, but rapidly crossed the country and attained its greatest 
perfection in the Eastern Peninsula. From Calcutta through Eastern and 
Northern Bengal to Assam and Burma may be said to be its best Indian 
habitat, though it also occurs here and there throughout India, and is very 
^abundant on the Western Ghats, especially on their southern extremity. 
Speaking of Bengal, Thevenot (Travels, Levant, Indostan, etc., 1687, pt. 
iii., 68) mentions the pine-apple growing as large as a melon. In Assam 
(more particularly the Khasia hills) it might also be said to exist as a 
wild plant and yields a profusion of most delicious fruit. In Tenasserim 
it has become so completely acclimatised and is so abundant that, as 
-observed by Dr. Heifer many years ago, a boat-load of fruit might be 
purchased in June or July for one rupee. It is thus not by any means 
exclusively on the littoral tracts, nor within the inundated areas of 
India, that the pine-apple has attained its greatest perfection, but rather 
considerably inland and on the dry, sandy loams of the lower hills and 
"terai, though in tracts of country subject to a high annual rainfall A 
warm, moist atmosphere and a well-drained sandy loam would appear, 
therefore, to be the essentials for success with pine-apple. 

Var/etfes.-—Indian writers allude to only one or two recognisable 
varieties. Firminger, for example, speaks of the Sylhet or hoomlali pine— 
a small fruit with very few but exceptionally large eyes ; and the Dacca— 
•a remarkably smooth pine with white eyes. He then discusses imported 
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pines, suck as tke Ceylon, Penang and several English kot-house forms,, 
occasionally met with in tke fruit gardens of Europeans. Practically, 
therefore, little or nothing has keen published as to the cultivated races of 
the plant met with in India. 

Soils, Manures, etc .— Nicholls says the best soil is a sandy loam 
with good drainage, and next come the free sands and gravels. Clay of 
all kinds and badly drained lands are unsuited. A good proportion of 
lime is advantageous, but animal manure, unless perfectly rotted, should 
not be put near the plants as it is inimical to their growth. Speede, one- 
of the earliest of Indian practical writers, on the other hand, affirms that, 
no soil can he too rich and no manure too strong for pine-apples. Woodrow 
recommends dried salt-fish as a manure, and urges that during the first 
opportunity of dry weather in the monsoons the manure should he dug 
into the soil. But as opposed to such views, and in support of the West 
Indian experience, Eirminger tells us that he found the plants to rot 
and perish from an oversupply of manure. Further that a soil tho¬ 
roughly lightened with leaf-mould, well-decayed cow-dung and sand, may 
he mentioned as that on which pine-apples will thrive to perfection. He* 
then urges that shade of any kind is to be avoided, as it will increase the 
size of the fruit but greatly injure its flavour. Kepeated watering, as the 
fruit forms, is essential. Firminger further urges, as of great importance,, 
that the plants should be removed after comparatively short intervals to 
new soils. On this subject Mcholls remarks that after three or four years 
the plants show signs of exhaustion, and they must in that case be up¬ 
rooted and the land prepared for fresh stock. 

Propagation and Seasons .— When the fruit has formed, numerous 
suckers will be found around the parent stem. These are preferably 
selected for propagation, though of course plants may be raised from the 
crown of leaves taken from the fruit, and even from the black seeds often 
found within the fruit itself. In the West Indies it is stated that in lining 
an estate the distances apart at which the suckers are to he planted should 
not be less than 3 feet, which would give nearly 5,000 plants to the acre. 
Nicholls adds, however, that “ a better plan would be to hne out the land 
in rows 6 feet apart, and to plant the suckers at a distance of 3 feet in 
the rows—this would allow nearly 2,500 plants to the acre ; and after the 
first crop a few of the suckers, say four to each plant, could be left, and 
then this would give nearly 10,000 fruits for the second crop.” It is most 
important to have fairly large spaces between the rows, since the plants 
being spiny the necessary room for working the land has to be provided. 
Moreover, after uprooting and preparing the land for re-lining it is possible 
to set the new plants on the interspaces not occupied by the former 
crop, and thus to continue cultivation on the same land very nearly 
indefinitely. 

The fruit comes into season in the West Indies in from eight to nine 
months from the time of planting. Firminger says that for the Lower 
Provinces of India the proper season for planting out pine-apple is in 
August. The plant flowers in Fehmary and March and ripens its fruits, 
intjuly to August, after which, in September and October, it makes its 
perfect growth. It sometimes happens, however, that it breaks into 
flower during the latter months and produces fruit in the cold season— 
most undesirable condition, since without heat the feuit cannot ripen and 
is accordingly acid and uneatable. On the other hand, Woodrow, writing 
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of the Bombay Presidency, says that strong suckers may be planted 
between January and March and watered until roots are formed. 

Packing ,—The fruit should be cut off with a sharp knife through the Produce, 
middle of the stalk and a little before it is fully ripe. In dispatching to a 
distance each fruit should be wrapped in straw or paper, and deposited if 
possible in a separate compartment made for itself, or at most a compart¬ 
ment for two or three fruits. When either bruised or over-ripe, fermenta- Permeutation 
tion takes place and the entire consignment mav be ruined through the Bruisea or 
presence of one fermenting frmt. 

Production of Fibre. —The leaves afford a superior fibre, which in Fibre, 
the Philippines is woven into a beautiful fabric called 'pina (or pigna == 

Spanish for a cone) or batiste d'ananas, a fabric resembling the finest PMUppine Pina 
muslin. In the Rangpur district, Northern Bengal, the fibre is in cioth. 
considerable demand for the string said to be used by the shoemakers, string 
It is also employed for necklaces in the Southern Maratha country (Goa). kcMaces. 

Jenkins drew attention to the Khasia pine-apple fibre in 1836 {Trans, Agri.- 
Hort. Soc,, 1867, iii., 137), and Wallich purchased, on the Khasia hills in Khasia Bags, 
that year, a bag made of the fibre. Royle speaks of supplies of the fibre 
obtained from Madras. It will thus be seen that the fibre is by no means 
unknown in India, though little or no progress has been attained in the 
establishment of a commercial supply. In 1887 Mr. Weynton read a 
paper before the East Indian Association on the commercial prospects of prospects of 
Assam, in which he made special reference to Sylhet as a country in which 
pine-apple fruit, fibre and alcohol might be produced. Recently Sir 
J. Bucl^gham, then of Amguri, Assam, furnished the Reporter on 
Economic Products with a sample of the fibre. This was forwarded to the 
Imperial Institute, London, for opinion and valuation. The late Sir 
F. A. Abel furnished in reply a most encouraging report, which will 
be found in The Agricultural Ledger (1898, No. 11). The fibre was found 
to be fuUy up to the quality of any hitherto seen in London, and it was 
thought would probably fetch £20 to £25 per ton. 

For particulars regarding the method of separation of fibre, the Methods of 
machinery employed and the yield obtained in America and other conn- sepamtioa. 
tries, the reader must consult the publications enumerated. Though much 
advantage might be expected to accrue to India from the organisation of 
a pine-apple fruit and fibre industry, the fact that so little interest is taken 
in the subject precludes more detailed treatment in this work. 

Minor Uses .— rin conclusion it may be added that the minor uses of the Medicine, 
pine-apple, such as its reputed Medicinal properties, the prospects of an 
industry in the manufacture of alcoholic or other beverages from the Alcohol and 
juice, also vinegar (see p. 1109), as well as the industrial utihsation of the 
plant, have been purposely excluded from consideration. 

ANDROGRAPHIS PANICULATA, JSrees^ FI Br. Ind., iv., B.E.P., 

501; Pharmacog. Ind., iii., 46; Acanthacejb. The Great, Mryut, Jcalmeg, i., 240 - 1 . 
olen-hitaita, shirat-lcuchchi, nela-mmu, nila-veppa, nela-hevinagida, hiryato, 
etc. An annual bitter shrub commcm throughout the plains of India, 
from Lucknow to Assam and Ceylon, also cultivated in gardens. 

This forms the principal ingredient of a household Medighste called alu%. Medicine. ^ 
which is extensively used in Bengal. The expressed juice of the leaves with 
certain spices, such as cardamoms, etc., dried in the sun, is made into little 
globules and given to infants to relieve griping, etc. The roots and leaves are 
febrifuge, stomachic, tonic, alterative and anthelmintic. The drug has been 
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LATiFOLiA SYNONYMY OF THE GRASS-OILS 

DHaura England under the name HoZmm (pe^aps a iS- 

as a substitute for quinine. [Of. Br%t. Med. Journ.,^ > » 327! 

B.ort, Soc. Ind., 1892, ccxv.; Rept. Cent. Indig. Drugs Comm., 1901, i., 148,157, 327.] 


D.E.P., 

L, 241-52. 


U 256-8. 
Dhaiira. 


ANDROPOG-ON, Linn.; FI. Br. Ind., vii., 164 210. A genus 
of Grasses (Graminejb) by botanical writers usuaUy referred to several 
sub-uenera. Sir J. D. Hooker {FI. Br. Ind.) bas, for example, accepted 
elevfn but Dr. Alfred Barton Rendle, in the Catalogue of Welwrtsch s 
African Plants, gives only six (which practically corresponc^o as 
the Flora of British India), while he restores Cy tnhopogon, Heteropogo 
Borghitm and Tetiveria to independent positions. 

in point of botanical structure there is perhaps httle justification for 
the separation of these four genera, but as a matter 
especially from the standpoint of economic botany) it is most 
that Andropogon should be broken up into a few indepen^n § P 
genera. This idew was taken when the original edition of the Bictimary^ 
?as penned, and it is believed the majority of botamsts, includmg 
Hooker himself, would not seriously oppose Ae four | 

treated as distinct from Andropogon. He has m fact {Ha^ooh 
FI. Ceylon, pt. v., 228) admitted that some such view will tove to be 
eventually adopted.” I have, accordingly, resolved to assort the available 

economic information regarding these plants as follows . ^ ^ 

T^L^opo„o.^ aa. Is in Watt 2^3; see under Cy^o- 

pogon XaraMS, var. citratus (p. 459). [C/. Stapf, Kew 1906, 357 8.] 

2. Atvdropogmv cofttm-ttis, Linn., and Mote^-opogon hii^»s,Pens. = W. contort..*. 

*^” 3 ! JLndropogon Halepensis, Brot. ; see Sm-gHtim Halepenae, Pens. (p. 1031). 

4. Anrfro„offon J^.c«ra«c..s«, Jones; A. Innljrer, Duthie = Cyn.1>opogo» 

jr«,nrancMSffl, ScWf (seep. 461). [O/. Stapf, i.O. 354.] 

5. Aiidropogon larger, Desf.; .4. Sc/.oe..«ntn«*, Lwn Sp. PI. ; Jrwnron- 
et«««, subsp. laniger. Hook., f. = Cymhopogon aelioenatitHus, Spreng. (see p. 46 ). 

Hoxb.; . 4 . 

tUiiS, uar. Martini, Hook., f. = Cymhopogon Mar tint, Stapf, ?.c. 359-60 (see p. 451). 

7. Anttropogon muricatas, Retz. ; A. sgnarrosns, Linn f .^.nittU^ram 

tunricattim, Beauu. = Vetivei^a ttimanioUles, Stapf (seep. liOO). 

8. JLnilropogon Nartlus, Linn.; see Cyvnttopogan Nardtts, Rendle (p. 400;. 

^^^* 9 ^ Lisb., in Journ. Bomb. Nat. Hist Soc, 1889, iv., 

123 andt.; 1891, vi., i68, 203; also Bomb. Grasses, 1896, 70 ; FI Br. Ind., 
vii. 177; Stapf, l.c. 363. This sweetly scented grass, Mrs. Lisboa says, hears 
the' following vernacular names— vaidia-gavat, usad hana, bhos, ^ tambrut. It 
is common at LanowH, Poona, etc., and at the end of the rams ^ves a pn^l® 
colour to the countryside. The authors of the PJuirmacographuz Ind%ca (m., 
570-1) observe: We have distilled the grass and obtained from it an essential 
oil, having at first an odour recalling that of cassia and rosemary, 
a strong persistent odour of oil of cassia. Messrs. Schimmel & Co. ^he odo^ 

of pine-needle oil in this sample, and found the sp. gr. to be 0 945. ... I 

yield of oil from the grass was equal to that obtained from A. Scho^nantmm, it 
had a deep sherry colour, a sp. gr. of 0*931 comp^ed to an equal volume of 
water at 84° F.*’ [O/. Gildemeister and Hofimann, VolaUle Oils, 299.J 

10. A.ndropogon SeJioenantHus, Linn., Sp. PI. i A. lanige,r, Desf.; anci 
jr.cn.-aiicwsa, subsp. lanlger. Hook., f. = Cymhopogon ScUoenantHus, Spreng (see 

p. 461). [Of. Stapf, l.c. 252.] „ 

ANILINE AND ALIZARINE (see Coal Tar, p. 344). 

ANOGEISSUS LATIFOLIA, Wall.; FI. Br. Ind., li., 450; 
Gamble, Man. Ind. Timbs., 346; CoMBRETACE.a:. The dMUra, dUun, 
dhavada, Tiesel, hdMi, arma, vellay naga, chiriman, etc. A large deciduous 
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tree of tlie Snb-Himalayan tracts from the Eavi eastward to Central and 
Sonthern India. Ascends to 3,000 feet in altitude. 

Dhaura Gum is used in calico-printing and has been suggested as likely to be Gum. 
useful to dyers in England [Journ. Chem. Soc. Indust., Dec., 31, 1887, 79). It is 
largely exported, and constitutes the bulk of the Gum Ghati sold in Bombay (see 
Acacia, pp. 15, 17). [Cf. Hooper, Edible Gum, Rept. Labor. Ind. Mus., 1904-5, 23.] 

The leaves yield a black Dye and a Tan. Hummel {Select. Rec. Govt. Ind., Dye and Tan. 
1888-9, 93) valued the leaves for tanning purposes at 4:8. 2Jd. per cwt. (about 
one-third of the relative value of divi-divi). A tanning extract has been prepared 
from the bark by Hooper, containing 43*8 per cent, of tannin. The Timber is Timber, 
strong and tough, but splits in seasoning and will not stand damp. It is used for 
axe-handles, axles, etc., also in furniture-making and ship-building, and has been 
recommended for railway sleepers. It gives a good fuel and charcoal. The 
white-wax insect {Cerox*iastes cei'i/erus) has been reported as found on this 
tree. Other two species of economic interest are —A. neumitiata. Wall., chahwa, 
panchi, etc., met with in Bengal, South India and Burma, which yields a poor 
Timber ; a. pentiuia, wait.,, dhau, dhauJcra, etc., a small gregarious tree of the 
dry forests of Rajputana and Bandelkhand, which coppices well and yields a 
timber much like that of a. latifoUa. 

ANONA SQUAMOSA, Linn., and A. RETICULATA, Linn. ; D.E.F., 

Fl. Br. Ind., i., 78 ; Pharmacog. Ind., i., 44 ; Anonace^. i-. 269-61. 

The former is the Custard-apple of Anglo-Indians, Sweet-sop or Sugar-apple Custard- 
(West Indies and America), sharifah, sitaphal, dta, luna, sitd-palam, sitd-punda, apple. 
auza, duranji, etc. A small tree native of tropical America but much cultivated 
in India. In Central and Western India it occurs wild and so abundantly as 
almost to constitute forests. The latter is the Bullock’s Heart, or ramphal, 
ramsita, which yields an inferior fruit sometimes eaten. 

The bark affords an inferior Fibre and the fruit, bark, leaves and roots are Eibre. 
used in Medicine, the latter being considered a drastic purgative. The crushed Medicine, 
leaves are apphed to the nostrils of women in hysterical or fainting fits. Dymock 
informs us that the seeds yield an Oil and three Resins ; the latter appear to be 
the acrid principles and are useful as Insecticides. The same quahty is ascribed Insecticide, 
to the leaves and immature fruits. The Fruits are eaten by both Natives and j'ood. 
Europeans, and in the West Indies a kind of cider is made from them. The 
fruits of the wild plant have proved useful in famine. The cultivation is said 
to be simple. The seeds, obtained fresh from the fruit, are sown in pots about the 
middle of February. The seedHngs are transplanted into holes 3 feet deep by Propagation. 

3 feet diameter, which have been filled with cow-manure, old mortar and garden 
soil in equal parts. The trees should be pruned and re-manured every March 
or April and well watered until the rains set in (J. H. Dieves, Ind. Gard., 

Feb. 23, 1899). The Custard-apple is in season in Bengal during the greater part 
of the rainy and cold months (Firminger), and constitutes one of the chief fruits 
of that season. Another species, the Ghirimoya of Peru {A. cuerimoua. Miller), 
is cultivated in parts of Burma for the fruit, and it appears to do well 
[Cf. Land Rec. Admin. Rept., Rangoon, 1904, 18.] 

ANTIARIS TOXICARIA, Leseh.; Fl. Br. Ind., v., 537 ; Gamble, p.E.F., 
Man. Ind. Timbs., 651 ; URTiCACEis. Tbe Upas Tree, ^asund, Icarwat, 266-9. 
alii, jazugri, aranjili, limyaseik, etc. A gigantic tree of tbe evergreen 
forests in Burma, tbe Western Gbats and Ceylon. ^ ^ 

Very full accounts of the legendary attributes of this tree and of the investi¬ 
gations into the subject may be found in the above-named works, and also in the 
Pharmacographia Indica (iii., 348-55), Yule and Burnell (Anglo-Ind. Gloss., 

Hobson-Johson, 952-9), and the Kew bulletins for February, October and 
November, 1891. The tree exudes a white Resin used for poisoning arrows. Resin. 

\Gf. Lewin, Lie Pfeilgifte, 1894, pt. iii., 301, etc.] The inner bark gives a 

Fibre which makes strong cordage. The Natives strip the bark into large Pibre. 

pieces, soak them in water and beat them to obtain the white fibre. In Western 

India the tree is known as the “ Sacking-tree,” because the tough bark is stripped sacMng-tree. 

ofi whole from branches or young trees to form rice-sacks, a section of the stem 

being left to serve as a bottom to each sack. The seeds are said to bemused in 
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MEDicmE as a febrifuge and anti-dysenteric. 
rariores, 1852, 52-62.] 


[Cf. Horsfield, Plantce Javanicce 


D.E.P., 

1, 270-1. 
Antimony. 


Type-metal. 


i., 271-2. 
Celery. 


DE.P., 
i., 278-82. 
Eagle- 
wood. 


Perfumery. 


fragrant Eesin. 


ANTIMONIUM or ANTIMONY: Ball, Man. Econ. Geol Ind., 
163-7; Holland, Rec. Geol Surv. Ind., xxxii., 97. The surma, surmah-i- 
Isfahani, anjan, anjanaJc-hallu, anjanam, ismad, etc. A black ore of 
antimony or ter sulphide. 

Antimony-sulphide (stibnite) occurs at Shigri in Lahoul, also in the Jhelum 
district of the Panjab, and in Tenasserim of Burma. Large quantities of the ore, 
containing gold, have also been discovered in the Amherst district of^ Burma. 
Natives do not seem to utilise this metal as an alloy. Its chief use is in the 
manufactxxre of type-metal. It is employed by the ladies as a cosmetic, but 
much of the antimony sold for that purpose is really galona imported from Kabul 
and Bokhara, which is often confused with antimony. 

APIUM GRAVEOLENS, Linn. ; FI Br. Ind., ii., 679 ; Umbelli- 
EER^. Celery, ajmud, chanu, ajwan-Jca'puta, Icarafs, etc.; commonly called 
salerl in Indian bazars. 

A glabrous herb native of England and other parts of Europe, and widely 
distributed— e.g. to North Africa and the shores of New Zealand. It is cultivated 
in diiferent parts of India during the cold weather, chiefly in gardens near towns 
for the use of the European population. It is also cultivated in Bengal for its 
seed and in the Panjab for its root. In Medicine the officinal root is considered 
alterative and diuretic, and the seeds are given as stimulant and cordial. Cooked 
celery is said to be useful in rheumatism. The seed is eaten as a Spice by the 
Natives, and the blanched stems and leaf-stalks by Europeans. In the wild state 
it is, to a certain degree, poisonous. [Cf. Forster, PI. Esc., 1786, 67; Paulus 
JEgineta (Adams, Comment.), iii., 106; Pharmacog. Ind., ii, 122-4; Queensland Agri. 
Journ., 1903, xiii., 257 ; II.A Dept. Agri., Farmer's Bull., 1902, No. 148.] 

AQUILARIA AGALLOCHA, Moxh. ; FI Br. Ind., v., 199-200 ; 
Gamble, Man. Ind. Timhs., 579 ; Pharmacog. Ind., iii., 217; Brandis, 
Ind. Trees, 546; TsYMELiEACEiE. Calambac, Aloe- or Eagle-wood, tbe Aloes 
or Ligmim Aloes of tbe Scriptures, agar, ugur, ugal, M, sasi, akyau, kayu, 
garu, etc. Tbe Sanskrit agaru {a privative, and garu heavy—a name 
given to it from the circumstance that it does not float on water) is the 
root from which most of its vernacular names have been derived. Laghu 
or lauha, another Sanskrit and Pali synonym, is supposed by some to 
be the origin of the expression Aloes-wood—and might therefore be 
accepted as denoting a light form that would float on water. 

It is a large evergreen tree of the Bhutan Himalaya, Assam, Khasia 
hills, Eastern Bengal and Martaban hills (Burma). It attains a height of 
60 or 70 or 100 feet and a girth of 5 to 8 feet. It is flt to be cut down 
for agar collecting at 20 years, but some authors consider it is not mature 
until 50 or 60 years. Another species, A. maUiecensis, Lamk., is 
supposed to be the Eagle-wood of Malacca and of Tenasserim. 

A review of the recent information collected by the Reporter on Economic 
Products (written by Hooper) will be found in The Agricultural Ledger (1904, 
No. 1). The woodinits ordinary state is not of much value, being pale in colour, light 
and inodorous. But under certain conditions a change takes place in both trunk 
and branches, the wood becoming gorged with a dark resinous, aromatic juice, 
which gives it a greater specific gravity. The portions thus impregnated are 
collected and constitute the drug called agar, which is esteemed in proportion 
as it abounds in resinous matter. In no other part of the tree is this fragrant 
resin deposited. There is no external mark by which to recognise good from 
bad trees ; they have to be cut down to discover the resin, which is only rich in 
one out of twelve. The average yield of a mature tree is 6 to 8 lb., and an 
exceptionally good tree may afford as much as Rs. 300 worth of agar. It is 
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difficult to decide what is the predisposing cause of the secretion of this oleo- 
resin, but the majority of forest officers are of opinion that it is usually, if not 
always, found where some former injury has been received. The old tradition 
mentioned in the Ain-i-Akhari (Blochmann, transl., 80), that the branches were 
lopped off and buried in the ground in order to cause the formation of the resin, 
has been completely exploded by modem research. 

The Dbxjg- occurs in pieces of extremely irregular shape and size. The Q-radesand 
largest rarely exceeds a pound in weight, while some of excellent quality is met 
with as small chips or splinters. The lighter portion of wood called doom is the 
cheapest and is sold for Ks. 1 to Rs. 3 a seer, the black or brownish-black is the 
true agar of commerce and is called ghurkee ; it is worth from Rs. 16 to Rs. 20 
a seer. The Ain-i-Akhari {l.c. 81) gives full directions for the distillate called 
chuwah, used in perfumeny. 

From ancient times agar has been used all over the East on account of its per- Medicine, 
fume and its supposed medicinal qualities. It is alluded to repeatedly in The Bower 
Manuscript as aguru (Hoemle, transl., 21, 23, 104), which may be described 
as a medical treatise which dates from the 5th century. It is to-day employed 
largely in China, and utilised as incense and in the manufacture of joss-sticks. It 
is met with in most Eastern bazars, including those in Syria, where Hanbury 
found it for sale. In Sylhet a certain quantity is collected each year for the sake 
of extracting from it a sort of essential oil {agar-attar), ’which is considered as Agar-attar. 
costly as attar of roses. In Bombay agar-batis or apar-lights are made of various Agar-iatis. 
sweet-smelling substances of which aloes-wood is the chief ingredient. These 
sticks are burned as incense or are used to perfume apartments. Marco Polo, 

Oarcia de Orta, Varthema, Barbosa, Linschoten, Herbert and many other of the 

early European visitors to India allude to Eagle- or Calambac-wood, althougli in 

some cases it may be questionable whether it is the present plant. They one 

and all attribute, however, the finest quality to Camboffia, or to some part of the 

Malay Peninsula or Archipelago. Prebble, speaking of the present traffic, says Present Traffic. 

the best quality, imported into Bombay, comes from Bankok. He mentions two 

well-known trade qualities, the gagali C4. A-gaiiocha) and the mawardi {A.. 

'maictccensifi). Do these correspond to the gharki and mandali of the early 
'writers ? To a. muinccensif^ has very possibly to be referred the jangli agar 
and the Singapore agar of the Bombay market. But the Sylhet agar holds an 
honourable position. Various qualities are mentioned by most of the early ■writers Sylhet Agar, 
such as Abul Fazl (in the Ain-i-Akhari, l.c.). Roxburgh ■wrote a long and highly 
instructive article on a. Agniiotina, which was followed by an article by 
Henry Thomas Colebrook. These two papers give practically all that is known 
of the Indian Agar-wood (Tmw.9. Linn. Soc., 1855, xxi., 199-206, pi. 21). Rumphius 
some time previously described two kinds of true and two kinds of false aloes-wood. 

The first of the true forms he says was the kilam of the Chinese and calamhas of 
the Malays, and was obtained from Cambodia; the second true form was the garo 
or garu (a word that may be accepted as the Malayan variant of agaru) —^both are 
possibly varieties of A. muiucc^nsis. According to the authors of the Bharma* 
cographia Indica the best medicinal quality is the gharki ud from Sylhet. 

\Cf. Paulus JEJgineta (Adams, transl.), iii., 18; Pyrard, Voy. E. Ind., 1601 (ed. 

Hakl. Soc.), i., 335; ii., 360; Clusius, Hist. Exot. PL, 1605, 172 ; Barbosa, Coctsts 
E. Africa and Malabar (ed. Hakl. Soc.), 204; Herbert, Travels, 1677, 333; Milburn, 

Or. Comm., 1813, ii., 312-3; Bird wood and Foster, E.I.C. First Letter Book, 

337, 340, 406, 410, 427-8; Buchanan-Hamilton, Oom^nent. on Herb. Amb., 
in Mem. Wern. Soc., 1832, vi., 276 ; Taylor, Topog. Stat. Dacca, 250 ; Hooker, 

Him. Joum. (ed. 1854), ii., 328 ; Moeller, in Pharm. Post., 1896, 1898 ; Holmes, 

Mus. Bept., Pharm. Soc. Gt. Brit., 1895-1902, 39-45]. The last-mentioned 
work is an exceedingly instructive review of Moeller’s results, and republishes 
his illustrations of microscopic sections of the various forms of the wood, etc., etc. 

Mr. E. A. Gait, who was director of Land Records and Agriculture, Assam, Natural Paper- 
in 1894, drew attention to the fact that the bark of AguHavia Agaiioeitn affords 
a Natural Papeb that appears to have been used for ages by the aboriginal 
tribes of Assam, like the birch bark of tfie Aryans. The information then col¬ 
lected will be found in a paper on the Abstract vf Contents of one of the Ahum 
Puthis {Journ. As. Soc., Beng., 1894, Ixiii., pt. i.. No. 2), from wMch the 
following may be given: “ Although the bark was -widely used as a ■writing- 
material throughout Assam, prior to the introduction of paper, its employment 
as such seems to have escaped notice. Brahmins and Goshais in the habit of 
performing religious ceremonies in the houses of their disciples or in the presence 
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of the gods in the temple, consider it impure to have their mantras written on 
mill-made paper and, therefore, retain the custom of writing their sacred hooka 
on the prepared bark of the sacU tree.” Loureiro says that the common paper 
of the Cochin-Chinese is made of the bark of A. wiaiaeeen^is. Besides forming 
the leaves of books the bark is sometimes used as covers for binding books. The 
Nagas and other hill tribes prepare strips of the bark by which they hang them 
Kb«. baskets on the forehead. The Fibre is employed for making ropes, but it is 

not very lasting. , , ; .. i ± j £ 

Taggar Taggar Wood, according to Holmes, is a dark-brown timber exported from 

"Wood. Madagascar to Zanzibar, and thence to Bombay, but Colebrook so long ago as 

1851 spoke of it as a wood sold in Bengal to the unwary as a substitute tor agar. 
Dick, in a letter to Koxburgh, gave tuggur as the Bengali name for a wood found 
in the hills near Sylhet, a geographical reference that might suggest 
Agft mtcJta ^ a, pl&nt known by various Indian names such as thilla, tilui, and tayam 
Icayaw in Burma, and tala hiriya in Ceylon. So far as Roxburgh 
however, it did not afford any form of agrar-wood. Mason speaks of it as Blmding 
Aloes, and by others it is called the Tiger’s Milk Tree. 


DJE.P., ARACHIS HYPOGzEA, Umi. ; FI. Br. Ind., u., 161; Cooke, 

i., 282 - 7 . FI Pres. Bomb., i., 408; De Camdolle, Orig. Cult. Plants (Engl, ed.), 411; 

Ground- Mollison, lextbooh Ind. Agri., iii., 102 ; Agri. Ledg., 1893, No. 15; 1899, 

No. 12, 147; 1900, No. 1 ; Burkill, Kew Bull., 1901, 175-200; Legu- 
MiNOSJB. The Ground-nut, Eartk-nut, Pea-nut, Monkey-nut, Pindar, 
Katjang, Pistacke de terre, Manila-nut, Ckinese-nut, and in tke 
vernaculars of India (wkick for tke most part are translations of ^ one 
or otker of tke names mentioned), mung-phali, bJiui-mung, hhui-singhf 
hhui-chana, mlUyoti-{Uldti) mung, chini-hadam, Manila-kotai, veru sangalu, 
myeleh, mibe, etc. Tkere are tkus no Indian names tkat would imply an 
ancient knowledge of tke plant. 

This is undoubtedly, therefore, another of the very long list of plants- 
introdaMamto introduced into India in comparatively recent times. Tkere would seem 
little room for doubt tkat tkougk nowadays extensively cultivated in all 
tropical countries it is originally a native of Brazil. But tkere would 
appear to kave been successive and possibly independent efforts to intro¬ 
duce it into India. It may kave come from Ckina to Bengal (kence tke 
name Chini-badam) ; from Manila to Soutk India (Manila-kotai), and 
from Africa and very possibly direct from Brazil as well, to Western India. 
Appearance in History.—It does not seem necessary to quote all the passages that support 

Europe. conclusions. Perhaps one of the earliest direct references to this plant, as- 

grown in India, occurs in Buchanan-Hamilton’s Travels through Mysore,^ etc., 
published originally in 1800. In the Report of South Arcot (1850-1) mention is- 
made of 4000 acres being under the crop. The nut made its appearance in 
Europe as a commercial product about the year 1840. The Indian modem 
Indian Trade. trade may be said to date from a Resolution of the Government of India pub¬ 
lished in November 1877, and a subsequent Resolution of August 1879. Irk 
consequence of the replies to the latter, J. E. O’Conor wrote a report on The 
Cultivation of Ground-nut in India [Journ. Agri.-Hort. Soc. Ind.^ 1879, n.s., yi., 
87-98). After detailing the facts ascertained regarding the extent of cultivation! 
and other useful and interesting particulars, he drew attention tersely to the 
present position and future prospects of the Indian foreign trade in the nut. 
larly SMpmeuts. The exports were in 1878—9, 25,472 cwt., “or little more than 1 per cent, of 

the imports into France. The question now is, whether India should be content 
to leave France to draw all her supplies of this valuable food-stufE and cem- 
mereial product from Africa or whether she should not enter actively inte 
competition for at any rate a Substantial portion of the trade ” {lx. 97). 

Space cannot be afforded in this work to deal very fully with the 
subject of the ground-nut. It may, however, be useful to enumerate, m 
sequence of date, some of the more important publications in addition to- 
hief those mentioned in the Dictionary. {Of. Dymock, Mat. Med. Western Ind., 

ubiications. ISS4:, 674 ; Church, Food-Grains of India, 1886, I27j Pharmacog. Ind., 1890, 
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494-6; Voelcker, Journ. Boy. Agri. Soc., 3rd ser., 1892, iii., 727-30; Sabba Rao, 
The Ground- Earth- or Pea-nut, Mad. Agri. Dept. Bull., 1893, No. 28; Robertson, 
Journ. Boy. Agri. Soc., 3rd ser., 1893, iv., 648-51 ; Imp. Inst. Handbook, 1893 ; 
Handy, Pea-nuts, their Culture and Uses, U.S. Dept. Agri. Farmer's Bull., 1895, 
No, 25; Batten, Queensland Journ. Agri. Dept., 1899; Trop. Agrist., June 1, 
1900; Barber, The Ground-Nut Crops near Panruti, S. Arcot, Mad. Agri. 
Dept. Bull., 1900, No. 38 ; Leather and Benson, The Ground-Nut Crop, Bept. 
on Certain Anal, and Exper., Mad. Agri. Dept. Bull., 1900, No. 41; Leather, 
Dept. Land Bee. and Agri. Mad., 1900; Imp. Inst. Tech. Repts., 1903, 126, 130 ; 
Ann. General Memo. Earth-Nut Crop Ind. (issued by the Director-General 
of Statistics), 1899-1904; Freeman, Ground-Nuts W. Ind., Imp. Dept. 
Agri., pamphl. ser.. No. 25; Bept. Disease of Ground-Nuts, Mad. Board 
Rev., June 1904, No. 615; Barber, Sc. Bept. Dept. Agri. Mad., 1905-6; 
etc., etc.] 

CULTIVATION.— Although, grown Fere and there all over India as a 
garden and even an occasional field crop, it is only in Madras and Bombay 
that the pea-nut is produced on a commercial scale. The remarks that 
follow will, therefore, be restricted very largely to an abstract of the 
available particulars regarding these two Presidencies. 

Area. —In most provinces the area under the crop is not returned 
separately from other pulses or other oil-seeds, so that a complete statement 
cannot be furnished. O’Conor tells us that in 1879 there were in all 
India 112,0(X) acres under the crop, of which 70,350 acres were in Bombay 
and 34,630 acres in Madras. Ten years later (1889-90) Madras alone was 
returned as having had 279,355 acres, of which 185,876 were in South Arcot, 
the chief seat of South Indian production. From that date the popularity 
of the crop steadily declined up to 1897-8, from which date it improved. 
Omitting the last three figures, the areas in Madras were as follows:— 
258> 1890-1 ; 201 in 1891-2 ; 226 in 1892-3; 247 in 1893-4; 226 in 
1894-5 ; 243 in 1895-6 ; 157 in 1896-7 ; 94 in 1897-8 ; 116 in 1898-9 ; 
102 in 1899-1900 ; 229 in 1900-1; 337 in 1901-2 ; 421 in 1902-3; 384 in 
1903-4 ; 366 in 1904-5 ; 393 in 1905-6, and the estimate for 1906-7 shows 
the Madras area as 507,600 acres, while that of Bombay is only 93,800 
acres. The explanation of this decline and subsequent expansion will be 
found below—viz. the improvement rapidly accomplished by the intro¬ 
duction of a new stock. The experience of Bombay (including its Native 
States, mainly Kolhapur) has been somewhat similar, except that pro¬ 
duction has not recovered. The acreage under the crop in 1891-2 stood 
at 145,468, and in the succeeding years, expressed in hundreds, was as 
follows 142 in 1892-3 ; 184 in 1893-4 ; 159 in 1894-5 ; 164 in 1895-6 ; 
148 in 1896-7 ; 120 in 1897-8 ; 101 in 1898-9 ; 71 in 1899-1900; 64 in 
1900-1 ; 96 in 1901-2 ; 69 in 1902-3 ; 89 in 1903-4 ; 93 in 1904-5 ; and 
95 in 1905-6. Bombay cultivation may be said to be confined to the 
Deccan and the Karnatak with Sholapur and Satara as the most 
important districts. 

Varieties and Races, also Deterioration of Stock .— From the early 
imported stock there had gradually developed certain races of the plant 
that within the past few years came to be spoken of collectively as 
the Indigenous Variety.” Some of the so-called indigenous races 
are grown purely and simply on igarden soil and eaten as nuts, 
others are specially adapted for field cultivation and vary greatly in 
the amount of oil they contain. Although doubtless inferior, India 
thus possesses a series of races that correspond to the large edible 
forms produced in perfection in America, and to the special smaller oil- 
yielding nuts of Africa. In the Madras Bulletin (No. 37) mention is made 
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of a cominunication from tlie Madras Chamber of Commerce attributing the 
dechne in the production of the nut to a deterioration in the quahty of the 
Indian stock. In reference to that opinion, Sir William Thiselton-Dyer, 
then Director of the Koyal Gardens, Kew, addressed the Under-Secretary 
of State for India on February 23, 1899. The following passages may here 
be given from that letter; I may say at once that deterioration of 
. seed is a facile theory which is continually advanced when the produce 
of a crop is disappointing. It is one in which I have very little belief. 
The real explanation of the falling off is to be found usually in the ex¬ 
haustion of some constituent of the soil. Madras ground-nuts have long 
been known to be poorest in quality of any to be found in commerce. 
The percentage of oil in shelled kernels is given in the United States Con¬ 
sular Ee'port (April 1, 1894, 683-9) as follows :—Senegal, 51; East African, 
49 ; American, 42 ; Madras, 43. From these figures it does not appear 
that any advantage would arise from introducing American seed. As to 
Japan ground-nuts I have no information. The oil from the American 
seed again appears to command an inferior price to that of Africa.” 

“ The problem is one which should be taken up on an experimental 
farm. It is not improbable that want of potash is the cause of this dimin¬ 
ished yield, if the diminution be a fact. Manuring with wood-ashes would 
be a simple means of testing this.” “ Formerly the cake or residue after 
the expression of the oil was only used for cattle food. It is now converted 
into various palatable forms of human food, the use of which has been 
tried with success in the German army.” 

The reference to American and Japanese seed was doubtless in 
consequence of the proposal to import such seed having been made 
in the^ Madras Government Proceedings. The above letter caused a 
searching and highly beneficial inquiry to be instituted in both Madras 
and Bombay. Opinions were called for from the District Officers of 
Madras Presidency, but the replies may be said to have manifested a re¬ 
markable agreement in favour of the theory of a deterioration of the Indian 
stock having actually taken place. Mollison, on the other hand, wrote: 
“ I do not think that any positive deterioration in the seed of the Bombay 
crop can be proved. ^ There is, however, perhaps good reason to join issue 
with the Madras Agricultural Department and test on Government Farms 
whether imported seed of the better varieties give better results than the 
indigenous seed. I should, however, do this in the first instance on a 
small scale.” It has been shown by the areas of production, that quite 
as serious a decline, however, took place in Bombay as in Madras. It is 
probable, therefore, that the shrinkage in both Presidencies may have 
been due to the same causes, whatever these may have been. 

^ Acting on the opinion of its local officers, the Madras Government 
imported various reputed races of seed, and private individuals seem to 
have done the same. The result was that the indigenous varieties were 
rapidly displaced, and it is believed at the present moment they hardly 
anywhere exist in the Madras area of field cultivation. Barber in his 
report (published 1890) says : Two or three years ago something like a 
revolution had occurred in the introduction of a new variety called the 
Mauritius ground-nut. The suddenness and completeness of this change 
IS worth considering.” Barber accordingly gives particulars of the 
crops found by him on certain fields. He only came across four little 
pieces of land containing the indigenous plant, and these he did not think 
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collectively could equal an acre in extent. He then continues ; The 
of this neighbourhood have, therefore, changed their seed, and I 
believe that they have obtained a good variety and have thus greatly 
improved their position.” In another passage Barber again returns to 
the subject: ‘‘ There has recently,” he says, “ been a change of seed— 
a fact which is of undoubted importance in the checking of disease, if of 
no further advantage.” 

Benson (Bull. No. 41) gives the results of the Madras Govern¬ 
ment^ erperiments, as also of the French Government experiments at 
Pondicherry. These showed splendid results in Madras with the Haut 
Saloum variety from East Africa, and in Pondicherry with the Senegal. 
The returns of the Saidapet Farm were as follows Country, 271 lb.; 
Mauritius, 425 lb. ; Japan, 427 lb.; Kuffisqul, 598 lb. ; Sine, 884 lb,; 
Gamble, 1,021 lb.; Haut Saloum, 1,379 lb.; American large, 303 lb. ; 
and small, 436 lb. per acre. The figures of the Pondicherry experiment 
from equal plots were as follows :—^yield, 21 lb. from Bombay seed ; 
41 lb. &om local seed ; and 652 lb. from Senegal seed. Benson then 
concludes by explaining that the so-called Mauritius, now largely being 
grown in the Presidency, came in reality from Mozambique, though 
brought to India by a passenger from Mauritius. “ That variety,” he 
adds,has given results on a par with the Senegal, but the seed contains 
a^ resino-gommeuse substance which, as it remains in suspension in the 
oil, delays the settling and gives a very pronounced taste of the ground¬ 
nut to the oil.” MoUison (TextbooJc, lx. 104) says : “A good crop on 
suitable land liberally managed will, on an average, yield from 3,200 to 
to 3,500 lb. of unhusked nuts per acre. These figures apply only to good 
land. The proportion by weight of unhusked nuts to those with husk 
removed is as 4 to 3.” “ They are usually sold unhusked, and are worth 

from 30 to 45 lb. per rupee according to locality and season.” 

In response to the reputation of an inferior 5 deldof oil from the Indian 
nut, Leather made an extensive series of analyses, the result being the dis¬ 
covery that the yield in the indigenous seed averages from 40 to 44 per cent, 
and that of the so-called Mauritius from 44 to 49 per cent. It would thus 
appear that India has not only secured a more prohfic plant but one richer 
in oil by the importation of the Mozambique seed. As already indicated, an 
improvement in production has taken place, which must, to some extent, 
be the direct expression of the renewed popular favour of the crop. Of 
Indian agriculture, however, it would not be far from correct to ajffirm 
that the selfish systems pursued very often result in an unconscious 
retrograde selection, so that it^may be beheved degeneration of imported 
stock is an exceedingly frequent result. But it goes without sa37ing that 
the continuous cultivation of the same plant with little manure and an 
imperfect rotation must produce a poverty of soil and a corresponding 
decline in the value of produce. Fresh supplies of seed or seed brought 
from a distance to the country or locahty of cultivation, is in all branches 
of agriculture an admitted advantage. It remains to be seen how long 
the new seed will retain its superiority on the Indian soil and under Indian 
methods of cultivation. Byway of concluding this paragraph, therefore, it 
may be added that there is httle or nothing to prove that a decline in the 
oil-yielding property of the Indian stock had actually taken place. It 
was grovm originally as an edible nut, and it is probable that no effort was 
made to improve the stock into an oil-yielding form, so that it was, doubt- 
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would appear to be from July 15 to August 15, and for the latter from 
August 1 to September 15. 

The duration of the crop in the soil seems to vary considerably. The 
crop sown on irrigated land in South Arcot normally on July 10 comes into 
season about October 10, having occupied the soil for only three months. 
Again, the crops sown normally on June 15 in the Bhavani and Cauvery 
valleys are not mature until January 15, and have thus occupied the soil 
for seven months. Usually the crop occupies the soil a little over five 
months, and thus for the early districts (such as South Arcot) it comes 
into market from January 15 to February 15 and for the later districts 
(Chingleput and North Arcot) from February 1 to March 15. As a rule, 
however, in the districts of late sowing the crop occupies the soil for a 
slightly shorter period, and thus comes into market approximately at the 
same time as the other sowings. 

Of Bombay Mollison observes that the ground-nut is usually a hlanf 
(rain) crop, sown as soon as the previously prepared soil has been 
sufficiently moistened by the first fall of rain in June ; but in the Deccan 
it is also grown as a rabi (winter) irrigated crop. The monsoon crop 
occupies the soil six to seven months, and in the absence of rain the land 
must be kept moist artificially. It is usual to ^ve two to four waterings 
during the last two or three months. The seed is ordinarily sown between 
monsoon showers, when the land is dry enough to be worked by a plough. 
The crop should be weeded at least twice. As soon as it shades the ground, 
no further attention, except watering, is required. The crop is harvested 
likes potatoes, sometimes with a plough, but more often the field is dug 
over by hand with a Native pick. A cultivator collects a regular army 
of workers, and usually pays in kind. In order to expedite the digging 
the haulms or vines are previously reaped and removed. These form an 
esteemed fodder. 

Tlie returns of sowing and reaping furnislied by tbe authorities regard¬ 
ing the Bombay Presidency show the crop to be slightly earlier in Bombay 
than in Madras. The earhest sowings take place on June 1 and the latest 
on July 31. Of the Bombay districts Poona and Sholapur sow, as a 
rule, about fifteen days later than the other districts. The period of 
occupancy of soil varies considerably j the maximum duration is eight 
months in Belgaum, where the crop is normally sown on June 10 and 
reaped usually about February 10. In Ahmednagar it is reaped a month 
sooner, having occupied the soil for seven months. The shortest duration 
is four and a half months in Poona, where the crop, sown on June 15 
(normally) is reaped on November 1. In other districts the crop occu¬ 
pies the soil a httle over five months, and as Satara and Sholapur are 
the most important producing districts it may be added that the Bombay 
crop comes into season in November, and thus on an average six weeks 
before the chief Madras crop. This is therefore a fact of considerable 
importance which the foreign buyers of Indian nuts should bear in mind. 

TRADE.—Foreign Trade.— It has already been fully demonstrated that 
the area of production in India ba,s been vastly extended and the condi¬ 
tion and location of the trade exactly reversed since O’Conor’s report of 
1879. The greatest area of production is now in South India, and more¬ 
over there has grown up in Madras a considerable traffic in the manufacture 
and export of the oil. In other words, an increased local consumption 
would seem to be gradually lessening the amount available for foreign 
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transactions. It would tlius seem that to some extent at least this may 
account for the outcry regarding a dechne in the Madras traffic. It is 
more than probable, howeyer, that the prevalence of disease in the crop 
and the exceptionally unfavourable seasons of 1897-8 and 1899 (during 
which the rains failed at the sowing season and the prices of foodstuffs rose 
on account of famine) directly decreased the available area of production. 
This state of affairs was not peculiar to the earth-nut but marked the 
traffic in all other oil-seeds. Such a condition might easily enough be 
supposed to accentuate the knowledge, if such existed, of the inferiority 
of the Indian as compared with certain other well-known commercial oil- 
yielding stocks, until the opinion might have been formed that a deterio¬ 
ration of the Indian nut had occurred. While such deterioration may have 
been taking place, it is a matter of history that the increasing imports 
into Europe of improved cotton-seed oil from the United States and 
India gradually displaced ground-nut and other oils from some of their 
markets and thus tended to lower the prices offered for them. Be the ex¬ 
planation what it may, the new seed, presently being eagerly sought after 
by the Indian cultivators, has aready given tokens of being much superior 
to the old stock, and, as a possible result of this as also a consequence of the 
return of more prosperous seasons, the area of production has greatly 
increased. 

Exports ,— The following figures may here be given in manifestation 
of the past and present Foreign Exports of Ground-nuts from India :—In 

1894- 5 the total exports were 2,267,222 cwt., of which Bombay contri¬ 
buted 1,598,387 cwt. Taking the subsequent years and for convenience 
omitting the last three figures, the corresponding trade returns were for 

1895- 6, total 1,118 cwt. and Bombay’s share 796 cwt. ,* for 1896-7 they 
stood at 486 and 238 cwt.; for 1897-8 at 44 and 19 cwt.; for 1898-9 
at 87 and 76 cwt. ; for 1899-1900 at 155 and 23 cwt.; for 1900-1 at 232 
and 29 cwt.; for 1901-2 at 1,085 and 98 cwt. ,* 1902-3 at 1,035 and 52 
cwt.; 1903-4 at 1,921 and 91 cwt.; 1904-5 at 1,674 and 42 cwt.; 1905-6 
at 1,374 and 149 cwt.; and 1906-7 at 1,725 and 130 cwt. It will thus 
be observed that a serious drop in the trade took place in 1896-7 and 
became accentuated in 1897-8, since which date a revival has gradually 
set in, but mainly in the Madras supply, the Bombay exports being now 
only a small proportion of the former magnitude. In 1906-7, however, the 
Madras supply decreased to 1.350,096 cwt. from 1,827,243 cwt. (in 1903-4), 
while the Bombay supply increased from 42,408 cwt. to 130,356 cwt. 

Internal Traffic ,— The returns of the traffic by rail and river show 
that the chief movement is from the Presidency of Madras into its port 
towns and thus to meet the foreign exports. Of the total amount carried 
by these routes in 1906-7 (viz. 1,733,123 cwt.) Madras ports alone took 
1,476,198 cwt. 

Trade in Oil and Cake, —The oil may be obtained by cold expression 
or by moderate heat. The former process affords the best oil but in 
smaller quantity than the latter. The cold-pressed oil is almost 
colourless,^ has an agreeably faint odbur and a taste not unlike that 
of olive oil. That obtained by the hot process is dark yellow and has 
a more or less disagreeable taste and smell. Although the oil does 
not turn rancid so quickly as most Indian oils, on exposure it slowly 
thickens and then becomes rancid. It is a non-drying oil, the best 
qualities of which have a sp. gr, of about 0*918 at 15® G. when fresh, and 
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THE EABTH OE PEA NUT 

0*920 when old. It becomes turbid at 3° C., concretes at 3° C., and hardens 
—7° C. As an illnniinating oil it is now recognised as having but a feeble 
power, and its chief use is therefore in soap-making and. as a lubricant. 
It is also much employed by perfumers in the preparation of pomades, 
cold creams, etc. The finer qualities are, however, used both in Medicine 
and as an article of Food, and there can be httle doubt that large quantities 
are annually passed ofi as Ohve oil and are made into a form of butter 
employed in cookery. The chief centre of this oil industry may be said to 
be at Marseilles, though it is also produced at London, Hamburg, Berlin, etc. 

Formerly the seat of the Indian ground-nut oil trade was Pondicherry. 
In 1894, however, a change took place and the traffic migrated to Madras 
ports, more especially the port of Cuddalore. In 1890-1 the total ex¬ 
ports (coastwise and Foreign) from Pondicherry are said to have been 
762,195 gallons and from Madras ports 41,275 gallons. In 1893-4 the 
corresponding figures were 860,800 gallons and 8,717 gallons, but in 1894-5 
they stood at 165,858 gallons from Pondicherry and 567,375 gallons from 
Madras ports, while in 1895-6 the coastwise exports from Madras were 
690,134 gallons, mostly consigned to Burma. Steadily this change con¬ 
tinued until the exports from the French port had been entirely dis¬ 
continued. A similar migration of the trade in ground-nuts from Pondi¬ 
cherry also took place. 

Turning now to consider the total traffic of India in this oil, the 
total foreign exports for the last eight years were 1898-9, 27,859 
gallons; 1899-1900, 53,261 gallons; 1900-1, 40,357 gallons; 1901-2, 
73,079 gallons ; 1902-3, 84,785 gallons ; 1903-4, 50,603 gallons ; 1904-5, 
48,582 gallons; 1905-6, 7,814 gallons; and 1906-7, 16,608 gallons.^^ The 
total coastwise exports from India (not Madras alone as above reviewed) 
during the corresponding periods were in 1898-9, 544,572 gallons ; in 
1899-1900, 761,584 gallons; in 1900-1, 1,585,964 gallons; in 1901-2, 
2,159,843 gallons; in 1902-3, 1,610,975 gallons; in 1903-4, 1,761,898 
gallons ; in 1904-5, 1,469,769 gallons; and in 1905-6, 2,472,334 gaUons. 
Of these amounts on an average 70 to 80 per cent, go from Madras to 
Burma, while the foreign exports in the oil go mainly from Madras and 
Bengal and are consigned to Mauritius, Natal and the Straits Settlements. 

Oil Mills .— It is significant that the bulk of the Indian manufacture 
of this oil should be in the hands of the owners of ordinary Native pestle- 
and-mortar-pattern rotary mills. At Yalavapur there are said to be 700 
such mills, at Panruti 200 mills, and at Pondicherry there were formerly 
200 mills. Mills of the European pattern were tried both at Pondicherry and 
Cuddalore, but it was found they could not compete successfully with the 
Native mills. The cake from the European mills was too dry, powdery and 
wanting in oil, hence everywhere rejected. This is all the more significant 
since so very economically are the oil mills worked at Marseilles that 
ground-nut oil is cheaper in France than in India—a circumstance perhaps 
to some extent due to the fact that African seed is very much richer than 
Indian. It is commonly estimated, moreover, that 1 cwt. of dry kernels 
will yield about 5 gallons of oil. The seed produced on unirrigated is more 
oily than that raised on irrigated land. Formerly it was customary to read 
of the seed of Tanjore and Shiyoh being richer in oil than that of any of 
the other districts of Madras. It remains to be seen if the same will be 
true of the Mozambique seed now being cultivated or if the new seed will 
preserve a uniform quality throughout the Presidency. 
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Recently mills Lave been opened in Calcutta and elsewhere in Bengal 
for the manufacture of this oil. Already these new mills have had the 
effect of checking the imports of the oil that formerly came from Pondi- 
eherry and Madras, and they have given birth instead to a large import 
traffic in the nuts. One of the chief markets for the South Indian ground¬ 
nut oil has been the supply required by Burma. Erom recent corre¬ 
spondence hope is entertained of the Shan States being able to meet the 
Burma demand. For information regarding the Chemistry of the oil and 
of the oilcake and their values as articles of food, as also the medicinal 
and industrial uses of these and other products of the ground-nut, the 
reader is referred to The Agricultural Ledger (1893, No. 15) and to the 
Kew Bulletin (1901, 194), more especially the particulars given regarding 
the pea-nut flour and biscuits. It seems probable that as an article of 
food during military operations, special preparations of the pea-nut may 
have a great future. For microscopic examination of pea-nut cake consult 
Hanausek {Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 387-91). 

ARECA CATECHU, Linn. ; FI. Br. Ind., vi., 405-6 ; Gamble, 
Man. Ind. Timhs., 726 ; Talbot, List. Trees, etc., 1902, 339 ; Bee. Bot. Surv. 
Ind., ii., 347 ; Agri. Ledg., 1900, No. 4; 1901, No. 8; Mollison, Textbook 
Ind. Agri., iii., 256-62 ; Mukerji, Handbook Ind. Agri., 433-5 ; Palmm. 

Habitat.—-So much might be written regarding this nut that it is difficult 
to make a selection of the particulars likely to prove of greatest value 
from the commercial and industrial standpoint. It is cultivated exclusively 
within the moist tropical tracts that fringe the coast of India and practically 
within a belt of land that does not extend inland for more than 200 miles. It 
rarely ascends to altitudes of 3,000 feet and gradually disappears, even from the 
littoral area, as localities are entered where the duration of the dry hot months 
equals or exceeds the monsoons. Usually it is seen as a garden plant, two or three 
or a dozen palms at most being found around the huts of the more prosperous and 
industrious. But occasionally, and in certain localities, especially of Southern 
-and Western India (Malabar) and of Burma, where the soil and climate may be 
exceptionally favourable, it is grown in special gardens along with cocoa-nut, 
plantain, orange, mango, etc., and either with or without the pdn — pipe?' hetle 

climbing on the palm-stems. Lastly in Eastern and Northern Bengal and some 
portions of Assam its cultivation has assumed still greater dimensions. In 
•certain districts of these provinces regular plantations of 5 to 20 or even 100 
■acres in extent occur (exclusively of betel-nuts) and at such frequent intervals 
that they might almost be said to constitute a distinct agricultural feature scarcely 
less important than the combined crops raised on the intervening portions of the 
country. ^ 

ffistory.—This cultivated palm is met with throughout the hot damp regions 
*of Asia and the Malay Islands. It is a masticatory of great antiquity with all 
Asiatic races, best known as Betel'-nut, auvaha, puga, hramuha (Sansk.), fufal 
•(^ab.), a corruption of pupal (Pers.), a word cognate with kubara (Sansk.). By 
these and other names was originally meant Piper Betle leaf—the Pan—though 
•subsequently these and many other names were appropriated to the nut or to tho 
special preparation of leaf, nut, lime and spices ready to be chewn. This was 
first designated hira {vira) viti in Sanskrit but ultimately became pan, the 
pawn or pan-sapari of modern writers. The nut is symbolical of festivity: it is 
accordingly a fit offering for the gods, and is an essential at the betrothal 
ceremony 

^ From the most ancient times the presentation of pan has been the polite ter- 
^nation of ceremonial visits, hence the, expression bira-dena —^the dismissal. 
Ihe name Betel or Betle is Malayan in origin and simply means “ a leaf,” and 
came to English through the Portuguese Betre. The best-known vernacular 
names tor the nut Q,Te—~supdri, hopdri, gua, gaya, kasaile, mari, tambul, poka- 
vam, oka, kamugu, adike, kunsi, etc. 

It would seem that the earliest historic reference by a European to the habit 
Pt chewmg betel-nut occurs in the writings of Marco Polo (1298 a.d,). “ All the 
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THE BETEL-NUT PALM 

, cc r, ^ nf in tlie mouth a certain leaf called 

people,” he wrote, have Gama (in 1498), Varth6ma (in 1510), 

umbuV’ Subsequently “costa (1578, 94), Abul Fazl (in 

Barbosa (in 1516), G^^a de 0^^^yr^d (1601), Roe (ii^ 1615), Jacobus 
1590), Lmscboten 68rBSvm^(1656), Vincenzo Maria (1672), Taver- 

Bontius (1629), Y^e Diary of William Hedges, n., 

xner (1676), CatchpooM (1703)J^/. 

331], all give sumlar aocomts. Ad . by the Arabs. He quotes 

refers to the betel-nut as ^ from Avicenna, Haly-Abbas, Ebn 

amongst others the passages Baithar says that it is the fruit 

BaithL, Blm^u^, Serapion and others.^ p^^J^alJthe breath fragrant, 
of a palm, and observe^hat it is g P teeth. Linschoten remarks that 
is a cordial and strengthen ^ o+.onts and -waies with Bettele or Betire and 
“ The Indians goe 'eha^ng, especially when they go to speake with 

other mixtures in .A ^^ul Bazl apparently never saw 

any man, or come before a ^ cvpress tree that in the wind sways 

the palm ^o-s^, ,^® giroumstann may be accepted as showing that 

till it touches the ^ , present day, the nut has been carried to regions 

from very ancient times, as at ™® ® Mmnerous pubUcations have appeared 

remote from the areas of R® the betehnut, as met with in India, 

within the past centu^ Tfln«+icn of the references in the Dictionary, may 
■ The following selection in very tS Soric sketch :-Valentia, 

be mentioned by way §^01 Buchanan-Hamilton, Journ. through 

Voy. and Travels Jnd., 1802 b, i., . jjinai. 1809, 150 ; As. Journ., 

Mysore and gU . Tayfot SiaL Dacca, 1840; Honigberger, 

1819 ; Roxburgh, -FL Ind., 188*., lay » . ^ % Andh., 1859; Mason, Burma 

Thirty-five Years pIwaII Ph Prod 1868; Jackson, Notes on the 

and Its I 860 ; Baden PoweU PA Candolle, Orig. Cdt. 

Areca Palm, iggs’ hi 522-32; Cameron. For. Trees 

Plants, 1884 , 427 ; Lecture Cult. Areca-nut in 

Jkfysoraand Coorgr 1894 ; HuowiBalaknsma^ ^ jBetal-nni in Toungoo 

Godavari Dist., M. jS., 1901 ; Jorei, Les PI. dans 

i’AwiiJri 904 ,£^ 9 ’ 8 ;'^O^ngham^ Plagues and Pleasure of Life, Beng., 1907, 

^^^"CULTIVATION.-Propagatioa in Bengal.-ln my report on A 

Plaque in the Betel-nut Palms of Bengal {Agn. Mp., f 

^ . .ii -I rkTi mibi6c1}s. In tL© districts oi xSack©! 

'p^poTldraUe 

W The Pliig ff done in February to Aprh, and from 2 to 6 years 
later these ^plantations are ready for the seedling palms. The hetel 
nuts are sown in October or November, the seeds being deposited 4 to 6 

* -uf Q-nrl fTip* mirseries ar© ©itli©x clos© to tli© lioni©st©ads in sliady 
r?f ^onvSeXSrd they are made in the mandar groves 

themselves The transplanting is usually done after 2 years, sometimes 
3 or 4 years For high lands the seedlings are transplanted in July, for 

fo“^Iebr„.i7 or April. I» .be feS“S 

PTP T}lac©d ©Qui-distant from th.© mandar tr©©s and thus U to t©et apam 
Bnt^ second regular transplanting takes place when the first have come 

* -<- b QTiuD’ Befor© tHs is don© tlie mandar tre©s ar© cut down or only 
th?:—re». of the g»ve The b.t.l-.«— 

fnllv nlanted srov© ar© tlins abont 6 to 7 f©et apart eacli way. ^ 
immint of irmsnlar planting tak©s plac©, bowevor, as vacancies occuTi 
and in selfisHy conducted plantations tb© trees may be found bere an^ 
£e not morfthan 2 or 3 fLt apart. It is probable that there is a certain 

amount of self-sowing, as it is not nsiml to In most 

in a clump so close to each other that they could not he healthy, in 
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PROPAGATION IN BENGAL 

plantations also a distinct percentage of cocoa-nuts are interplanted 
amon<y the betel-nuts, so that an old plantation in many cases bas lost all 
its original regularity and becomes a dense jungle of palms witb only a 
winding footpath leading to the owner’s house. This generally stands on 
the bank of a tank and near the middle of the holding. 

The seasons of flowering and fruiting may be said to be distributed 
throughout the year. The flowers that form in January will ripen fruit 
in October; the flowers formed in March will fruit in December and 
January. ' The harvesting period is from October to the beginning or 
middle of January, but occasionally the new flowers may begin to form 
in December or January on trees from which last year’s fruits have not 
been collected. 

If a few trees are planted near villages, but not in regular groves, the 
betel-nut may fruit when it is only 6 or 7 years of age. In plantations they 
rarely fruit before the tenth or twelfth year. The trees subsequently put 
out in the plantation (just as the first set begins to flower) do not come into 
bearing for 20 years. There is no third planting except, as already stated, 
to fi.ll up vacancies. Land formerly covered with betel-nuts, if re-planted 
with them, even after a rest of several years, in the form of mandar groves, 
does not, as a rule, yield until the palms are 20 years old. It will thus 
be seen that it takes at least 30 years before a betel-nut plantation 
comes into full bearing. The fruiting life of a tree may be put at from 
30 to 50 or 60 years after maturity, and the total life of the tree might 
thus be stated at from 60 to 100 years. 

The soil of the Bengal plantations is the ordinary grey sandy loam on 
which rice is grown. Occasionally the plantations are surrounded by a ditch 
and wall made of the soil thrown up fli*om the ditch, but this appears to be 
more intended for protection than drainage. More inland, in the districts 
of Tippera, Dacca, Sylhet, Goalpara and Rangpur, the palm is grown on 
considerably higher land, and usually as special gardens or avenues in 
gardens, or along the high banks of the streams. In Northern Bengal and 
Assam the fdn leaf is very often trained to grow on the Areca palm stems, 
so that the two industries are combined, while in the great nut-producing 
districts of the Sundribans the betel-leaf is never or very rarely grown in 
the nut plantations. In the lower portions of Sylhet and Cachar, on the 
other hand, betel-palm groves and pepper betel-leaf houses are very char¬ 
acteristic features of the river-banks. Taylor informs us that the average 
number of trees to a higha in the Dacca district (two-thirds of an acre ap¬ 
proximately) would be about 700, but he adds the palm is usually planted 
around gardens and huts and not in solid clumps. 

Bombay Presidency ,— The betel-nut may be said to be chiefly grown 
along the coast from Kolaba, Thana and Kanara to Goa. Interesting 
particulars will be found in the Gazetteers of these districts and more 
recently in Molhson’s special Report on the Betel-nut, Reffer and Car¬ 
damom Gardens of Kanara, as also in his Textbook of Agriculture {l.c. 257-8). 
He there tells us that the Areca is cultivated chiefly by Haviks—a race of 
cultivators supposed to have come ori^nally from Mysore. “ It does not 
matter much,” he writes, “ whether the soil is naturally fertile or not, 
because the yield of the crops grown is mostly aflected by the quantity and 
quahty of manure directly applied. ... In many gardens irrigation is 
not required even in the hot weather. At this time a trickling stream, fed 
from natural springs, may be seen running along the main channels or a 
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bel“nTie See te.nsplanttd befoi. they ate planted ont P~“%- 
The first seed-bed is carefully prepared, the soil is dug, broken fine and 
■ IPflf mould Fully matured nuts from old trees are specially 

“Sid"™ Sntof'These arplanted abo.t 9 inches apart in ipth. 

The seed-bed should be kept thoroughly moist. The shoots_ appear m 

ye, b- « „rt The seedlings are transplanted in October into any moist place in 

Planting Soason. JUI16* XU© S66 Tg jy . , o-nor'i' anrl TPTYi3Tn until 

the warden or along the watercourses about two feeb apart and remain unm 
Sanently transplanted. This permanent transplantation is usually 
E dwards the end of the rains. In the following March the trees are 

done Ty.oT,nre and the manure is covered with fresh-cut 

Manure. manured with ieai manure ana tue TAfai-ncj thp leaves 

branchwood which is partially withered but which retains the leaves. 

The object of placing a layer of small branches above the manure is to 

^“4l trees are manured as described every second year and 
iue go The plantains are maintained . 

Bearing Period, ° the betLpalms are permanLly planted, but in time 

are removed and cardamoms planted between the palms, and on 
S thrStter pepper-vines are trained. Betel trees are knom to fruit 
freely for 30 or 40 years, and there is a popular belief that t ey Me 

Tieia. somSimes profitable much longer. On ^“^^lo^^Jh^ryidd 

bunches of fruit, sometimes three or four. But two good bunenes yieia 
Such as See or four inferior ones. The sire o the bimch <ieP®^ds 7 ®n 
S SnL used and upon the rainfall. A good bunch gives 200 to 300 

SSdaspeciallygood^one about m a stalS 

weather in April or May many of the young nuts fall ott and a smauer 
number of nuts on each bunch reach maturity. The trees produce o 
. in March and April and the nuts are ripe in November or December bu 
some extent the trees produce fiowers and frmt out of season (Lc. _26 ). 

some extent me the P and leaf-sheaths are “ valuable products in the 

™al Hoods. T^ ^ P t ds P^SoStwO 

branches of betel-nuts from the ram. If unprotected the nuts rot. iwo 
Sths are used to make one hood. The hoods are made and tied on by 

professionals who come from Mysore territory ptrtoOO 

good workman can make 250 hoods per day and is paid Es. 2 per i UW 
This operation and tying them on costs at contract rates Es. 10 to 12 per 

Pass from Tree 1^0 bunches and two m^eals per day. The men do not 

to Tree. -^^n once they have chmbed up, by means of slight exertion 

,^g ““.fana a.ftl 7 cot h.ia of ..oft.. “ 

the^grouiM for hours. These expert chmbers also gather J^® ®J 

cutting the bunches from the stem, gettmg Es.Aper 1,000 bunches an 

so.ft Ua a»?i.. b... Wrtto. o. ft. ftbiert of ft. 

SS ” tto g.Am ... . profiftH. .00... of m~.a. 

bSft ft. .oitivaft. «.a ft. Sftft./. “to 

from a halut or custom duty levied upon the nut. ine nneso u 

ga.a.». m .itotoa o» ft. coofi... of ft. ^ 

Mainad. rich soil and plenty of water. It is necessary, aimug 

iason, however, to drain ofi superfluous water by means of open 
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ditclies placed at intervals between tbe rows of trees, for although the 

areca requires a perennial supply of moisture at no great depth in the 

subsoil, it is keenly susceptible of being waterlogged.” ‘‘ In topes exclu- Distance apart. 

sively apportioned to the areca-nut, the planting is mostly too close ; 1,200 

to 1,500 trees being allotted to the acre, exclusive of the banana trees.” Yield. 

“ A full-grown tree is calculated to produce 250 to 300 nuts annually.” 

Mr. D. B. Murti, in his Lecture on the Cultivation of Betel-nut in the 
Godavari district, says a man owning a plantation of 3 acres is considered profitable, 
rich. The plantations contain mangoes, plantains, cocoa-nuts, jack- 
fruit, oranges, pomegranates, and these form a fringe around and also 
lines within, but areca-nuts are planted 10 to 12 years after the rows of 
other fruit trees have been established. Seed-nuts are selected specially selection of 
from trees over 50 years of age because these form few but exceptionally 
large nuts. It is believed that such nuts ensure timely sprouting and 
steady growth of the future tree. The details of the nursery, of the trans¬ 
planting, etc., followed in Godavari are similar to those already fully 
discussed. The harvest season is generally in the months of August, Harvest. 
September and the first half of October. 

Burma. —Mr. G. G. Collins has recently published the following brief cultivation in 
account of the cultivation of Betel-nuts in Toungoo :—“ The Toungoo 
district is noted for its cultivation of and trade in the betel-palm. This LocaHty. 
is confined almost entirely to the Karen tracts lying in the Kanni (Leitho), 

Tantabin, Kyaukkyi and Shwegyin townships east of the Sittang river.” 

The gardens are formed particularly on the lower slopes of the hills 
which form the eastern boundary of the district and from which run the 
numerous streams that drain to the Sittang. • The cultivated area covers 
at intervals a course of some 200 miles from North to South. The produce 
of the trees varies with the locahty; a fair average maybe 100 per tree, Yield, 
but as many as 400 to 600 nuts have been obtained from one palm.” 

“ The cultivators of the betel-palm also grow oranges, many to a large 
extent, and the trade in both products in this district is very large. The 
price of the betel-nut at the gardens after drying varies from Rs. 80 to price. 

Rs. 100, and at the market town from Rs. 100 to Rs. 140 per 100 viss 
(viss = 3*65 lb.). 

Diseases and Pests.—It may have been inferred that in the chief Indian Diseases 
area of production, viz. the Gangetic delta, the plant is cultivated on flat inter- Pests, 
fluvial tracts very little raised above inundation level, and has practically no 
labour bestowed on it during the half century or more that it continues to yield 
fruit. In other parts of India the palm is grown under a high state of cultivation 
with much attention and money devoted to it. These two extremes—utter neglect 
and careful treatment—should manifest, and perhaps naturally, widely different 
conditions of disease. Butler, in a paper on Some Diseases of Palms {Agri. 

Journ. Ind.f i., pt. iv., 299-310), observes that fxmgus diseases are fortunately Fungal, 
rare though a few have appeared in recent years, each apparently confined 
to a particular part of the country. He then gives details of the diseases Jlysore. 
found on the betel-nut palms of the Malnad district of Mysore and of Sylhet in 
Eastern Bengal. It would appear that in the former locality a fungal disease 
is known as kole toga or black rot, but that “up to the present it has not been BlackEot. 
found, elsewhere and, as it does not appear to have extended much during the 
time it has been observed, it is probably*favoured by the special climatic con¬ 
ditions of the locality where it occurs.” Butler is of opinion that the disease 
in question is caused by a fungus of the genus Jpuytophtiiora. The reader should 
consult the original paper for all necessary details. The practical aspects may 
be here summarised. The sporangia require to fall into water to ensure their Moisture, 
full propagation, and hence the spread of the disease is closely dependent on con¬ 
ditions of moisture and rainfall. The disease originates on the flowering and 
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THE BETEL-NUT PALM 

frmting inflorescence, and for its growth, it is necessary that moisture should 
exist at that period. He accordingly recommends steps being taken to secure 
a change in the period of harvest. The late crop of former years he regards as 
having been beneficial, and may be obtained by departures in the method of 
cultivation. So also improvements in the nature of the covers presently used 
to protect the inflorescence, he views as very desirable. Covers that leak, he 
adds, are likely to be more injurious than none at all. 

Speaking of the Sylhet disease, he says that the general symptoms are the 
same as those in Mysore hole toga, namely, the dropping of the nuts before 
maturity. Gradually the swollen green part below the leaves is seen to diminish 
in size. Withering of the outer leaves then follows, and finally the whole head 
dies and falls off. “ The conditions resemble those which would be caused by 
drought or some general disturbances and not by a local disease at the crown of 
the palm. No trace of any parasitic fungus can be found in the earlier stages 
at the top of the tree. The stem is generally healthy. Below ground, however, 
matters are different. Here there is invariably a rot, either of the roots or of the 
below-ground part of the stem even in very early cases.” Reasoning from 
analogy with other root fungi, Butler recommends the surrounding of affected 
portions by trenches. But to be effective, trenching must be undertaken as 
soon as the' first disease appears in the garden. The trench should be two feet 
deep, about a foot broad, and drained so as to prevent water accumulating in 
it. It should entirely surround and cut off the first affected palm or palms. 
[G/. 'PesU and Blights of the Tea Plants 1903, 413.] 

Of Godavari, it has been said that white-ants often injure the palm materially 
by eating the rootlets. Of Bombay, MolHson {l,c, 262) observes, Betel-palms 
are not much affected with disease. A borer does considerable damage. It 
cuts a tunnel from the root upwards and in time reaches to the growing top. 
The damage there done is so considerable that the top withers and when wind 
blows breaks off and falls to the ground.” 

The investigations conducted by me in the great betel-nut area of Bengal 
left the impression on my mind that there was less to be surprised at in the 
severity of the plague that devastates the plantations than in the infrequency 
of its occurrence. It is next to impossible to imagine any industry existing at 
all under the conditions of abject neglect that prevail in the Bengal betel-nut 
districts. All that the owner of a plantation does is to lay the estate out on the 
principle of the greatest^ number of trees on the least space, and at the lowest 
labour and expense possible. He then builds his house, and he and his sons and 
grandsons settle down to a life of family disputes that not infrequently lead to 
lawlessness. He hires out his plantation to contractors who collect the fruits in 
^y way they thir^ fit, the owner -all the while sitting by in a state of complete 
indifference^ and indolence. He neither drains, manures, nor cultivates his 
plantation in any form worthy of the name but lives in opulence until plague 
appears, when, if his property chances to be devastated, he gathers together 
his movable goods and leaves the district in order to escape payment of the revenue 
or rent during the twenty years of renovation that may have to be faced. 

After the most careful examination of numerous plantations (or rather 
jungles) of betel-nut palms in Eastern Bengal I failed to find any serious insect 
or fungal blight on the trees that were nevertheless seen to be dead and dying in 
every direction. The crown of leaves withered and was blown off, leaving a 
dead stump behind, until what was once a plantation looked hke a harbour with 
thousands of masts. The destruction was not confined to particular plantations 
but had spread over the country like a great wave of infection in such a maimer as 
to justify the name of “ Plague ” that had been given to it. On microscopic 
examination, the tissue of the dead and dying palms was found to be permeated 
with an organic agent of destruction in which it might be said that the funda¬ 
mental tissue had invaded and devoured the fibrovascular. The condition, in 
other words, was very similar to that described under the name “ TylosesT As 
seen in Europe on the vine, the cucumber and other plants, that constitutional 
disease is believed to be induced when an undue amount of moisture is given to 
the roots, while the leaves are at the same time exposed to an abnormally dry, 
hot atmosphere or the reverse conditions. The cultivators in Bengal admit that 
plague follows when the soil becomes abnormally dried up, through failure 
of the customary showers in January, more especially if the hot months are 
ushered in by a cyclone. The remedy lies in more generous spacing, when laying 
out the plantation ,* more careful cultivation, in which drainage, irrigation and 
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tnanure ar© provided; and lastly an extension of the system of combination of Oombinatioa 
betel-nut cultivation with that of other fruit trees. The cultivation of surface 
crops such as vegetables, ginger, tobacco, pepper-betel, etc., would also no 
doubt prove not only profitable but beneficial to the palms. They would retain 
moisture in the soil and preserve a healthy balance in its food materials. But in 
the country where betel-nuts are grown on a large scale and with the class of people 
who engage in that remarkable branch of agriculture, such preventive measures 
would perhaps be next to impossible, unless they could be made compulsory. 

MANUFACTURE*—Preparation of the Nut, —It would take many pages IsTut. 
to detail the various methods of preparation pursued in Bengal, Assam, 

Manipur, Burma, Madras, Mysore and Bombay. In some cases the shelled 

nuts are boiled, in others not; occasionally the nuts either before or after 

boiling are sliced or cut up into variously shaped pieces; lastly certain Boiled. 

qualities of the nut are recogmsed according to region of production and 

variety of plant or degree of maturity at which collected. On this subject 

the authors of the Pharmacographia Indica (lx. 532) say: “ The varieties of 

the nut met with in trade are numerous j they may be classed as natural 

and artificial: the first class includes difierent varieties of ripe betel-nut 

produced by cultivation which have not undergone any preparation ; the 

second class, all nuts, ripe or unripe, which have been treated by boiling or 

other process before being ofiered for sale.” Mollison observes that in 

Kanara the nuts after being boiled are dried in the sun and sorted into three Dried. 

kinds, viz. cJiikni, hetta, and gotu. The first and the best quality sells at Trade Quauties. 

Rs. 6 to 7, the second at Rs. 3 to 4, and the third at Rs. 2 to 2^. Taylor 

describes the Bengal method of shelhng and cleaning the nuts before being 

sent to market. Briefily it may be said the fruits are cut off the branches, 

collected in baskets and spread out to dry, most frequently on the roofs of 

the houses. They are never boiled^ but are simply cut open and assorted 

according to size. 

The Extract ,— Mollison says—‘‘ The scraped nuts are boiled for about Extract, 
two hours in fairly large copper pots. A handful of hme or of the 
ash of the bark of matti {Terminalia tomentosa) is added to the 
water. ^ The presence of lime causes the water to become red or red- 
brown in colour as the boiling proceeds. The water also becomes thick 
with a resinous extract from the nuts. The boiling is continued until the 
eye-bud or germ of growi^h from each nut comes out or becomes absorbed 
in the extract. The nuts are removed by a long-handled ladle {zdra). 

The ladle has perforations in its bowl which allow the extract to drain 
from the nuts back into the pot. The extract is again and again used for Bepeated 
boiling fresh supplies of nuts, pure water as required being added from 
time to time to prevent the decoction becoming too thick and concen¬ 
trated. The extract after being used for boiling repeatedly becomes deep 
red-brown and thick. It is then emptied into another broad-mouthed 
vessel which is placed under full exposure to the sun. The mass by 
evaporation thickens and jAreca Catechtt or hossa is the product.” Several Kossa, 
other writers allude tcf this extract. In the Dictionary passages from The 
Thana Gazetteery and tiom Baden Powell’s Panjab Prodiicts wiE be found. 

Yery little of a definite nature is kncAvn regarding it, however, further 
than that it is always prepared when the nuts are boiled and is used to 
favour and colour inferior nuts. But no particulars are available as to 
the existence of a separate trade in the extract Jcossa itself. 

Properties and Chemical Composition, —The reader is referred to 
the Pharmacogra^hia Indica for full particulars under these headings. 
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Briefly it may be said that tbe cMef use of the betel-nut is as ^ 

."SSl LTimdatiag .n.stio.to.J. To Sg,” 

Medicine the unripe fruitsare in India viewed as laxative amt c,ai miiiatix t, 
of tie ?owder of the dty.r W 

In Eurone the ripe fruits have been employed as an anthelmintu. anU as 
tringS Most miters affirm that occasionally the nuts (especially ^yhcn 
S fresh) are found to possess intoidcatmg and poisonous properties. 
S is believed to he an accidental peculmrity of certain trees whudi 
thus show a reversion to what may be the wild condition. This poi.M^ nous 
property has been ascertained to he destroyed by boiling, and lence 
L doubt has come into existence the system mentioned above of 
preparing tbe nuts for market by various methods of cooking It 
Ls been ascertained that the active and poisonous principle present 
in areca-nut is an alkaloid Mne. The antidote to this as recom- 
mended by KumpMus (in 1741 a.d.), is said to be salt, Iiine-jmce or 

* T^ADB, —Betel-nuts are not only very largely produced iu Intlia but 
are imported from Ceylon, tbe Straits Settlements, Sumatra and C luna. 
In 1895-6, tbe year before tbe effects of tbe Bengal betd-uut plague 
became serious, tbe foreign imports stood at 58^ million lb., 

36i lakbs of rupees. Steadily these imports improved until m 1899-19(K> 
tbey stood approximately at 90 million lb., valued at lakhs of 

rupees. These figures may be accepted as representing a loss to the Indian 
producer of 26 lakbs of rupees. This opinion may be confirmecl in various 
ways. In my report on tbe ravages of tbe betel-nut plague it will be found 
that I have stated that in many plantations visited there was a ^ loss of 
from 50 to 90 per cent, of tbe trees. The returns of the river traf!i<‘. iroin 
tbe betel-nut area into Calcutta, showed for 1895-6 a decrease of 8 million 
lb., as compared with that of tbe three previous years. Tbe trade 
still further declined for tbe two following years but revived very greatly 
subsequently, and has now been more than restored to itsfonner magnitude. 
It will thus be seen that during tbe disturbed years above indicated pro¬ 
duction in Bengal decreased by tbe exact amount that tbe foreign im¬ 
ports increased, involving a loss during these years of some £2(X),(KK) per 
annum to tbe betel-nut growers of the province. But 19(X.) the 

foreign imports have continued to increase, till in 1906-7 they reached 
119,732,410 lb., valued at Es. 1,15,35,030. Tbe foreign exports were 
280,782 lb. in 1896-7, and for tbe five years ending 19()6"7 they were 
375,050, 341,937, 320,176, 343,526, and 289,770 lb. To the.se amounts 
would have to be added tbe re-exports, which in recent years have varied 
from some 20 to 40 thousand lb. 

Tbe magnitude and importance of tbe Indian prodiudion of betel- 
nuts may, however, be judged of by tbe extent of tbe coasting trade. 
During the three years ending 1905-6 tbe inter-provincial extduuiges 
have ranged from 57 to almost 64 million lb. of Indian-grown nut.s valued 
at from 82 to 89 lakbs of rupees. Of that amount Bengal has exported 
from 32 to 37 million lb. Burma* is tbe largest importing provine<‘, and 
has taken from 29 to 34 million lb. Of tbe internal trade mention may 
be made of Assam. It produces these nuts chiefly in Bylbct and (buihati, 
but tbe large number of Indian coolies concerned in tea-planting are 
dependent on tbe supplies drawn from Bengal. Madras is supplied very 
largely by the- Malabar Coast, and tbe exports of South India go mainly 
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to the Straits while Bengal exports to Burma. Judging by the coast¬ 
wise trade alone, the chief areas of production are Bengal, Bombay, Madras 
and Goa, mentioned in the sequence of their importance. A certain 
proportion of the quantities recorded as carried by rail and river 
appear again in the sea-borne traffic (the coastwise and foreign exports) 
or they have been derived from the foreign imports, but allowing for all 
such necessary corrections, the transactions by land routes must be 
accepted as greatly augmenting any estimate that might be framed as to 
the total quantity and value of the Indian production. But over and 
above all published returns there is still a source of error (and in this case 
an important error) in the local or village cultivation and consumption vmage 
which escapes registration entirely. As a deduction from the estimate 
that might be arrived at from the study of foreign supply 'plus Indian 
production, the Foreign Exports would have to be accounted for, say 250 Foreign Exports, 
to 350 thousand lb. These go mainly from Bombay ports and are derived 
chiefly from the coastwise imports from the other parts of that Presidency 
with a smaller supply from Goa and Madras. Madras is the next most 
important exporting province. Bengal, the chief producing province, 
exports very little to foreign countries. The Trans-frontier (land) traffic 
from India to Kashmir, Nepal, Bhutan, Manipur, the Shan States, etc., 
has during the three years ending 1906-7 been 53, 46, and 64 thousand Ih. 

From the published returns of foreign imports and Indian production. Total 
briefly indicated, it would seem safe to affirm that the annual consumption Trans- 
of betel-nuts in India itself cannot be far short of a valuation of Ks. 225 actions, 
lakhs, or say £1,500,000. The price adopted in making that calculation 
has been obtained from the mean of the declaration value in the foreign 
imports and internal traffic for a period of five years. But if the foreign 
imports alone be considered, the price would seem to be from Rs. 5*78 in Prices. 

1895-6 to Rs. 7*87 in 1898-9 and Rs. 6*98 subsequently per 100 lb. 
of nuts. These figures correspond sufficiently nearly with those given by 
O’Conor, viz. Rs. 6-5-8 per maund, risen recently to Rs. 7-8-0. The 
retail price may therefore be expressed at 2| to 3 annas per lb. The 
following quotations from the Bombay market price list of diflerent trade 
qualities may be regarded as amplif 3 dng the above average calculations :— 

White Betel-nuts. —Goa, Rs. 8 to 10 per cwt .; Mangalore, Rs. 14 to 22 per 
cwt.; Rupasi, Rs. 12 to 16 per cwt. ; Calcutta, Rs. 12 to 13 per cwt.; 

Asigree, Rs. 12 to 14 per cwt.; Kanarese, Rs. 16 to 20 per cwt.; and 
Severdani, Rs. 18 to 19 per cwt. Bed Betel-nuts. —Malabari, Rs. 14 to 16 
per cwt.; Kumpta, Rs. 12 to 18 per cwt.; Marorkhudi, Rs. 16 to 17 per 
cwt.; Goa, Rs. 24 to 32 per cwt.; Wasai, Rs. 20 per cwt. ; Malwa, Rs. 12 
to 13 per cwt.; Vingorla, Rs. 12 to 13 per cwt.; and Calcutta, Rs. 10 to 
12 per cwt. It would appear that the poorer classes use various substitutes 
for the betel-nut, for example the seeds of Calamtis erectust Roxb. 

ARENGA SACCHARIFERA, LabiU. ; FI. Br. Ind., vi., 421; D.E.P., 

Roxb., Trans. Soc. Arts, 1804, xxii., 366-8 ; 1806, xxiv., 155 ; Gamble, h, 302-4. 
Man. Ind. Timbs., 728 ; Dodge, Useful Fibre Plants of the World, 66; 

Palmed. The Sago-palm of Malacca and the Malaya, taung-ong, eju, 
gumuti, etc.; very commonly cultivated in India and wild in the forests 
of Burma and Assam. It flowers about the tenth year. 

At the base of the petiole is found a beautiful black horsehair-Hke Fibre pfhre 
known as the Bfu or Oomuta Fibre. Within the sheaths is a layer of reticulated 
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fibres said to be in great demand in China for caulking boats. It is also used for 
kindhng fires and in Manipur to filter water. It has been recommended for ropes 
intended for use under water and even as covering for submanne telegraph 
cables. The coarsest fibre is only fit for brush-maldng. For this purpose the 
leaves are first washed and then soaked in an alkaline solution (Morris, Oct/ntoT 
Lect, Journ. Soc. Arts., Oct. 18, 1895, 931). Sandals are made from the leaf- 
sheath. [Cf. also Roxb., Ohs. on Substitutes for Hemp^ and Flax, 1809—-a paper 
which gives some results of a comparative test with efu fibre.] The sago from 
the interior of the stem, although inferior to that obtained from the true sago 
Rood. palm {yxetroocijimv Sftffii, Rottb.), is nevertheless an article of Food. It is the 

source of the Java Sago, which is of considerable importance throughout the 
Palm-wine. Malaya, although the palm is chiefiy cultivated for its sap from wMch palm-mne 
{toddy), spirit {arah), sugar and vinegar are prepared (see Malt Liquors, p. 7 d0). 

A long and interesting account of the process of extraction of the sap 
(Simmonds, Trop. Agri., 248) will be found in the Dictionary (i., 303), and 
Tschirch {Indische Beil und Nutz-Fflanzen, 159-161, pi. 97) describes the uses 
and appearance of the palm in Java. The latter observes that it is not worth 
Yield of Sugar, while to grow the palm for sugar because its production per acre is insumcimt. 

He gives the yield for Java as about 8,000 lb. per hectare (say 2^ acres). The 
estimate quoted by Simmonds is about 6,600 lb. to the acre. Jumelle 
Cult. Cohn. PI. {Aliment.), 27) says that about 400 trees can be planted to the 
acre and from each tree can be had 154 lb. of sago, giving the enormous 
Yield of Sago. 61,600 lb. to the acre. Roxburgh remarks that one palm gave about 150 lb. of 
good sago-meal. The palm will grow on soils where the cultivation of cereals 
could not succeed. “ The palm dies after ripening its whole crop of fruit, and 
the stems, which speedily become hollow, are then useful for troughs and water- 
channels, lasting well underground ” (Gamble, l.c. 728). [(7/. Milbum, Or. Comm., 

1813, ii., 310; Der Tropenpflanzer, iii., 498-500; v., 364-5.] 

A. Wightii, Grfff.; Talbot, List Trees, etc., 1902, 340. This is the dadsel, a palm 
which according to the excise reports is often tapped for toddy. 

ARSENIC (Oxide), including Oppiment and Realgar ; Ball, 
Man. Econ. Geol. Ind., 1881,162, 592, 606 ; Holland, Rec. Geol. Surv. Ind., 
xxxii., 97. This metal is met with commercially in India in either of the 
three forms :—the Oxide, commonly called White Arsenic or Arsenious 
Acid, safed samhul, somal, etc.; Sulphides, known as Orpiment, Yellow 
Arsenic, haritala, Jisae-dan, etc.; and Realgar, Eed Arsenic, mansil, etc. 

White Arsenic is purely a manufactured article obtained by sublimation in 
the smelting of arsenical pyrites. The sulphides are natural minerals, though 
they can be artificially produced. Of orpiment there are two qualities, (1) the 
medicinal and criminal form, consisting of smooth shining scales, which is chiefly 
imported into Bombay from the Persian Gulf ports, and (2) the coarser and 
less poisonous form, which occurs in opaque masses. The sulphides of arsenic 
are regularly drawn from Munsiari in Kumaon, from CMtral and from Upper 
Burma and Yunnan. An interesting account of the orpiment mines of Chitral 
will be found in The Pioneer (Sept. 9, 1898). That from Munsiari is brought by 
the Bhutias to the Bagesar fair. Orpiment is also carried from the Swat country 
and Kashgar to Peshawar, and from Herat to Kandahar. All three forms of 
arsenic have always been imported from Burma and China, and although white 
arsenic is now mainly brought by sea, the sulphides still form a valuable transit- 
trade from Western China through Upper Burma. There has been some trade, 
both export and import, in arsenic. The average export of Indian arsenic (ex¬ 
cluding orpiment) from 1897 to 1903 was about 334 cwt., valued at £525, 
whilst the average import was 2,346 cwt., valued at £3,110. In 1906—7 the 
exports were 106 cwt., valued at Rs. 2,233, and the imports 1,925 cwt., valued at 
Rs. 44,196. The imports of orpiment into Burma from Western China averaged 
in 1897-1903, 9,551 cwt., valued at £11,470. The tendency seems to be for the 
trade to increase whilst prices fall. 

It may be mentioned of white arsenic, that of all poisons it is the most fre¬ 
quently resorted to, especially in the Panjjab, which has about 50 per cent, of the 
recorded cases of such poisoning. In the Annual Report for 1902 the Chemical 
Examiner, Panjab, observed that 64 per cent, of the cases of human poisoning 
in that year were with arsenic. However, by the Poisons Act of 1904 very wide 
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discretionary powers were granted to the local Governments, subject to the 
control of the Governor-General in Council, Special restrictions are placed upon 
the traffic in white arsemc. Orpiment, besides being a Pigment and a Bye, Pigment and 
is an essential ingredient in the manufacture of shellac, lac toys, Afridi wax- 
cloths, etc. {Cf, Taleef Shereef (Playfair, transL), 1833, 99, 156, 173 - Watt 
1903, 211, 221-2, 231; Hooper, Rept. Labor, Ink. Mus.] 


ARTEMISIA, Linn, / FI. Rr. Lid., iii., 321—30 j Compositje 
A. absinthium, Unn .; Heuze, Les PI. Indust, 1895, iv., 343-9 The Absinthe 
Wormwood, afsantUn, mldyati-afsantin. An aromatic herb met ^th in Kashmir 
at altitudes of 5,000 to 7,000 feet; distributed to North Asia, Afghanistan and 
westward to the Atlantic. ' 

This wormwood yields by distillation a dark green or yellow Oil havine a 
strong odour of the plant and an acrid taste. In large doses it is a violent narcotic 
poison. In MBDicniE the whole herb is considered an aromatic tonic and 
anthelmintic but in Europe is now relegated to the position of a domestic 
medicine. _ A liqueur consisting of an aloohoHc solution of oil of wormwood with 
flavouring in^edients forms the Absinthe so largely consumed in France. Foster 
(Engl Faotones Ind., 1618-21, 338) alludes to “wormwood wine” among the 
articles provided for the Company’s ships. ® 

A. maritlma,_ Unr,.; PMrmacog. Ind., ii., 288. Wormseed, Santonin, sUh 
Urmala, Urman-owa (or Urm^ni ova), etc. A very variable plant found in the 
western Him alaya from Kashmir to Kumaon, altitude 7,000 to 9 000 feet and 
abundant in Western Tibet on salt-plains between 9,000 and 14 000 feet ’ The 
Levant womseed of European commerce comes from Persia, A^a Minor etc 
whilst the Barbary wormseed comes from Palestine and Arabia 

The flower-heads are largely used for their anthelmintic, ’deobstruent and 
stomachic-tomc qualities. Santonin is now well Imown to the Natives of India 
and is largely imported from Germany, but according to Br. von Schroeder it is 
not poisonous to ascarides as was formerly thought, but merely drives th«m into 
die large intestine whence they can be removed. Wormseed is brought from 
Kussia and also from Afghanistan and Persia, its value being, about Rs 24 to 
3 per Surat maund{37i lb.); but much of the prepared santonin sold’in the 
bazars is adulterated to the extent of three-fourths with gum, boracic acid, etc. 
Details of the trade are not available. Duthie observes that in the Himalava 
pomes are fed upon this plant with relish, and he adds that “ other sneotes 
^ mentioned ^ affording good fodder for sheep on the Panj 4 b 

amalaya. The Kew BulUUn (June 1893, 127), commenting on this, observes 
that m localities where hardly any other vegetation exists, the use of the worm- 
seed as a fodder plant^ght prove of value. Church reported on a bundle of 
dry leaves received at Kew from Duthie. The following is his analysis 

Percentage composition of A,rtem.isl€t ‘luarlthna :— 

Water .. .. .. .. _ _ ^ ^ 

Oil, resin, wax, etc. .. .. ., ] [ " * * ^.q 

Starch, sugar, gum, etc. (by difference) ! .* * * * ’ 34.0 

Albuminoids (true) .. .. .. .. * ‘ ‘ 

Fibre .. .. .. .. .. * ] ] [ * * 

Ash (includes 2*7 of sand and mica) .. ’ * * * * ’ 3.3 

Church remarks that the plant contains rather less albuminoids, less digestible 
carbohydrates, and more fibre than the average hay of mixed grasses It is 
however, thrice as rich in albuminoids as the straw of European cereals The 
harsh woody texture of the plant and its sicUy odour would not commend its 
use as the chief m^e^ent m horse-fodder ; but to any animals not deterred by 
these factors it might prove of considerable value under such special circum¬ 
stances as obtam m barren tracts of the Western Himalaya. . 4 . pat-viAora 
IS also browsed by sheep and goats. [Cf. List of Himalayan Fodder Plants (ex- 
eluding grasses), D.P.P., iii., 427,] , 

A. julgarls, Unn. i Indian Wormwood, Flea-bane, ndgdoun, n&gdoni, tataur. 

throughout the mountainous district 
Of India and distributed to temperate Europe, Siam, Java, etc. 

forms of tliis species, along with Jl. Absiutmumf con¬ 
stitute the officmal wormwood, but by itself jl. vtiiffuris is not an article of 
commerce. In Medicine it is held to have stomachic and tonic properties, and : 
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THE JACK-FRUIT TREE 


the modem Hindus regard it as deobstment and emmenagogue. It may be used 
as an inferior substitute for cinchona in intermittent fevers, and is probably one 
of the sources of the remedy knomi to the Muhammadans by the generic title of 
afsantin. Said to be used in China in the preparation of an external application 
{moxa) employed in relieving pain (Bretschneider, jEist. Europ, Bot, Disc, in 
China, 1898, 234). [Cf. Hartless, Note, April 9, 1897; see Alkalis, etc., p. 50.] 

ARTOCARPUS INTEGRIFOLIA, Linn.; FI. Br. Ind., v., 541; 
1, S29-33. Gamble, Man. Ind. Timhs., 652; Urticace^. The Jack-fruit tree; 
Jack-fruit, hdnthdl hdntdl, Mthdl, panasa, phala, Icantaka, etc. A large evergreen 
tree cultivated in the warmer parts of India and Burma and occurring 
wild on the Eastern and Western Ghats up to altitudes of 4,000 feet. The 
dense mass of dark foliage and the huge bruits make this tree a prominent 
feature of most Indian villages. 

Of the 40 odd species of A^rtocarj^its indigenous to tropical Asia and the 
Pacific, only five are of economic importance in India. The four besides -A. iai- 
folia are:—(1) A.. sjta, Roxb.; chaplash, sam, cham, pani, etc., met 

with in Eastern Bengal, Assam, Burma and the Andamans; (2) A.uirsHta, 
Lamb. ; the pat-phanas, anjalU, ayni, hebalsu, etc., which occurs in the Western 
Ghats up to 4,000 feet; (3) a. iueisa, Linn.; the Bread-fruit, divy-halasa {divy~ 
jack), rata-del, etc., an introduced South Sea species cultivated in S. and W. India, 
Ceylon and Burma, but unable to hold out against the Bengal winter; (4) A. 
Jjaiiooeita, Roxb.; the lakucha, dhea~phal, lovi, kamma-regu, myouk-hk, etc., 
found in Kumaon, Eastern Bengal, South India and Burma. 

Gum. The bark jdelds a true Gum and the juice forms a useful Cement. Caoutchouc 

Cement. obtained from all the above-named species, but the amount is very small 

(Hooper, Bept, Labor. Ind. Mus., 1905-6, 26); that of A. inoifta is employed as 
Dye. a glue in caulking canoes. A yellow Dye or Pigment is obtained by boiling the 

wood and sawdust (especially from the root of a. Lakooeha), and this is 
employed in Burma, Madras, and elsewhere in dyeing the garments of priests 
{Agri. Ledg., 1896, No. 4), but it is said not to dye with mordants {Text Mer- 
Lac. cury, Jan. 25, 1896). The Lac insect is in Assam often obtained from a. 

Fibre. lasiia. The bark yields a Eibee, that of a. incisa, being used apparently for 

clothing in Otaheite and other islands (Boyle, Eibrom Plants, 341). The juice, 
Medicine. leaves and root are employed in Medicine. The Peuits of all the above species 

are eaten occasionally, but that of a. integrifoUa is of course most sought 
after. It is mentioned by almost all the early European writers, and in the 
Ain-i-Akbari, 1590 (Biochmann, transL, 66, 70). The name Jack-fruit was ^ven 
by the Portuguese from the Malayalam tsjaka. Kircher gives it the Chinese 
name of po-lo-mi. Varth6ma {Travels, 1510 (ed. Hakl. Soc.), 159) calls it ciccara. 
The fruit is seldom eaten by Europeans owdng to the smell of the ripe pulp, but 
the Natives regard it as one of the best fruits of the country. It is, as a rule, 
from 12 to 18 inches long, by 6 to 8 inches in diameter, and should be called a 
Beverage. frutescence. If the component flakes be fermented and distilled they yield an 

alcoholic beverage, and the roasted seeds taste not unlike chestnuts. The Timbee 
T imber. of all the species seasons well, and is considered valuable, being used for canoes, 

doors, frames, etc. That of A. is the anjeli-wood of commerce, and 

that of A. integ'tnfolia is exported to Europe for cabinet-work, turnery and 
brush-backs. [O'/. Vertomannus, Travels, in Hakl. Voy., 1811, iv., 585; Barber, 
Memoirs, 1519 (Leyden and Erskine, transL, 325 ); Garcia de Orta, 1563, 
Coll., xxviii.; Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc.), ii., 20; P 3 U'ard, 
Voy. E. Ind., 1619 (ed. Hakl. Soc.), ii., 366; Clusius, Hist. Exot. PI., 1605, 281; 
Boym, El. Sin., 1656, L; Kircher, China Illust, 1667, 186 and pi.; John 
ElHs, The Mangostan and Bread-fruit, 1770 ; Taleef Shereef (Playfair, transL), 
1833, 116 ; Joret, Les PI. dans HAntiq., 1904, ii., 296 ; etc., etc.] 

D.E.P., ASBESTOS; BaU,Man. Edbn. Oeol.Ind.,hl^~^,dZl; Holland,JKec. 

L, 338. Geol. Surv. Ind., xxxii., 99. A fibrous variety of ampbibole wMcb in 
Bombay bas been called shank-ha-'palita (wick made of sbells). It is 
reported to occur in Afghanistan, the Panjdb, Garhwal, Bhopawar (in 
Central India), Chota Kagpur, and Mysore. 
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The average recorded yearly production in India would seem to be insig¬ 
nificant, namely about 5 to 6 cwt., valued at Rs. 40 to 48, but the great increase 
in the demand for fireproof materials has resulted in efforts being made to dis¬ 
cover new and more profitable sources of supply {Min, Eev., 1896-7). Recent 
discoveries in Central India and Rajputana seem likely to prove of value. 
In November 1899 two samples of asbestos found in the Jobat State, Central 
India Agency, were sent to the Imperial Institute, London, for analysis and 
report. The Director replied that both samples consisted of soft friable asbestos 
chiefly of very short staple. They were of inferior colour, even the so-called 
white variety being grey and impure. A commercial expert was of opinion that 
it would not pay to bring it to Europe, but that it might be found useful 
locally for fireproof packing, decorative work, etc. [C/, Yates, Tex. Antiq., 
1843, 356-65; Textile Mercury, A-pril 11 , 1896; Hanausek, Micro. Tech. Prod. 
(Winton & Barber, trausl.), 1907, 156-7.] 


ASTRAGALUS HERATENSIS, lounge; Fharmacog. Ind.^ i., 
479; AitcMson, Trans. Linn.Soc. {Bot. ser.2), 1888, iii., 49, pi. vi.; Edinh. 
Trans. Bot. Soc., 1891, xviii., 17 ; Heuze, Les. PI. Indust., 1895, iv,, 267-8 ; 
Leguminos^. Indian Tragacanth, hatira, gahina, horn, hon, hum, etc. 
A Persian shrub, very common in the stony soil of the Harirud valley and 
Khorasan, at an altitude of 3,000 feet. 

Erom this and perhaps several other species is obtained a Gum called Tcatira 
cr gahina which exudes from fissures in the bark. This is known in Indian com¬ 
merce as Tragacanth. It is further said that on the stem being cut across, the 
gummy substance shoots out of the medullary cavity in the form of pipe-Tra- 
gaeanth. Aitchison observes: “ This is collected in large quantities near Bezd 
in Khorasan for exportation in all directions to India, Persia and Turkestan 
to be chiefly employed in the stiffening, glazing, and facing of local fabrics. 
Most of the gum sold in India as katira is this and not the product of any 
Indian plant.” Possibly another species (--i.. HareoeoHa. Dymock; anzerut, anzrud, 
qujar, guzhad, etc.) is the drug which was known as sarcocolla to Pliny, Dios- 
corides, Avicenna, etc. It is hardly, if ever, met with in Europe at the present 
day, although still used in the East. The gum is imported into India, and is on© 
of the principal ingredients in the Zep (plaster) employed by Parsis to set frac¬ 
tured bones, etc. The average value is said to be about Rs. 3 per maund of 
37i lb. Aitchison is of opinion that without further knowledge of the plant 
than was derived from finding the fruit of an A.str€i{faius amongst the gum and 
from an experiment with the seed, it would have been better not to identify 
this as a new species, since in all probability it will be found to be a form 
already described by Bunge. The drug consists of pale-yellow irregular grains 
not unlike crushed resin, and is said to be collected by being shaken off the 
tree on to a cloth. Eaten by ladies to improve their appearance and to give the 
skin a gloss. 

Astragalus (Tragacanth) Substitutes: the Bassora or Hog-gums of India.— 
TMs is a group ^ of gums resembling Tragacanth, but much inferior, the colour 
being most objectionable. The collective name in commerce is Bassoea 
Gum, given because the gum of this class which first attracted attention is 
supposed to have been exported from Bassora. In India these gums are 
collectively known as katira, though Aitchison observes that most of the katira 
gums are non-Indian in origin. Chemically Tmgacanthin and Bassorin are probably 
identical. The Indian Bassoras or Hog-gums are as follows :— 


Ailanthus excelsa. 

Bombax malabaricum. 
Cochlospermum Gossypium. 
Moriuga pterygosperma. 


Prunus Amygdalus. 
Saccopetalum tomentosum. 
Sterculia urens. 
Stereospermum suaveolens. 


ATROPA BELLADONNA, Mnn. ; FI. Br. Ind., iv., 241; Sola- 
NACEiE. Deadly Nightsliade, sangangur, angur-sJiefa, sucM, girbMi, 
ustrung, yebraj, luchmuna. A coarse glabrous herb native of the Western 
Himalaya from Simla to Kashmir at altitudes of 6,000 to 12,000 feet; 
distributed to Europe and North Persia. 
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Medicine. The officinal parts of the plant are its leaves and the dried roots, which are 

powerfully sedative, anodjme and antispasmodic. The properties of the drug 
are so well known that it is unnecessary to detail them here. It appears that 
although the Himalaya might supply the world with belladonna, its cultivation 
has been but indifferently investigated. [C?/. Leake, Agri. Journ, Ind., 1907, ii., 
pt. ii., 210-11; Faulus JSgineta{AdiQxm, Comment., iii., 240), etc., etc.; Phar- 
macog, Ind., ii., 572 ; Tluckiger and Hanbury, Pharmacog., 455-9 ; Bept. Ind. 
Hemp. Drugs Comm., 1894, i., 172; etc., etc.] 


D.E.P., AVENA SATIVA, Linn.; FI. Br. Ind., vii., 275; Duthie, Field 

L, 354-9. and Garden Crops, pt. i., 13, pi. iii.; also Grasses N.W. Ind., 1883, 31; and 
Oats. Fodd. Grass., 1888, 51; Mukerji, Handbook Ind. Agri., 247-8; Mollison, 

Textbook Ind. Agri., iii., 49-51; Graminje. TKe Oati and Oat Grass. 

Habitat.—There are some 13 species, in addition to the cultivated one met 
with in India. Of the wild forms all occur on the Himalaya, their area extend¬ 
ing from Baluchistan and Afghanistan in the west, through Kashmir, Kumaon 
and Nepal to the extreme east in Sikkim. The species jl. asjtem, Munro, 
in addition to its Himalayan habitat, occurs on the Klhasia hills, the 
Nilgiri hills and the mountains of Ceylon. Nowhere are the wild Avenas found 
abundantly; a few plants here and there is their usual condition, though 
several (such as a., fatmt, Linn., a. pmtensis, Linn., and A. siihspicatri, Ciairu.) 
are widely dispersed, being met with very nearly throughout the temperate 
. Himalaya. 

History.—None of the truly indigenous species are ever cultivated in India. 
And in fact it would seem that the Natives do not recognise them as worthy of 
distinctive names, hence they do not separately distinguish the species, and the 
following names may very possibly denote any A v&na including the cultivated 
A., satimi : — jai, jawi, jei, javi, gandal, ganer, ganhel, gozang, jandel, etc. There 
would appear to be no well-authenticated classic names for either the plants or the 
grains in India, Africa, Arabia, Egypt, Persia, China or Japan. The bromos of the 
Greeks and the avena of the Latins were names given to wild species, but there is 
no satisfactory evidence that either the Greeks or the Romans cultivated the Oats. 
Faulus Mgineta (Adams, Comment., iii., 78) says that the chapter in Bioscorides 
on this subject is spurioxis, and that JEgineta simply translated Galen. The plant 
seems, however, to have been known in Asia Minor during fairly ancient times. 
Porridge. Caspar Bauhin {Theat. Bot., 1658, 470-1) describes and figures two forms, viz. 

alba and muda ; and of the former he says that according to Serapion it is called 
churtal by the Arabs. A similar reference is made by the Hortus Sanitatis 
(1491) to Serapion, but I have not been able to verify the passage in question. 
The reference in Pliny to the Germans who lived on oatmeal porridge, would 
seem to imply that that was curious and interesting news to the Romans. 
The ancient Slav ovisu is connected with the Latin ovis, so that the word 
avena would therefore mean sheep-weed.” [Of. Hehn, Kulturpfi. und Haust., 
1894, 539.] Be Candolle {Grig. Cult. Plants (Engl, ed.), 373-6) gives the 
derivation of oats as from the Anglo-Saxon ata or ate. He then concludes his 
very interesting and instructive account of this plant as follows:—“ As all 
the varieties of oats are cultivated, and none have been discovered in a truly 
wild state, it is very probable that they are all derived from a single prehistoric 
form, a native of eastern temperate Europe and of Tartary.” 

Podder. One or two popular writers in India affirm that oats were carried 

there in the wake of Chungiz Khan, and that they were well known to 
the Mughal Emperors. In the Ain^i-Akhari, 1590 (Blochmann, transl., 135), 
mention is made of oats in the chapter on Fodder. It has also been 
said that Warren Hastings, when Eesident at the Court of Moorshedabad, 
experimented with oats on the grounds of the Mothu Jheel. Be that 
Early Indian statement as it may, the cultivation of oats in India certainly dates 
Records. beginning of the 19th century, and though still un¬ 

important has been extended all over the country, especially in the vicinity 
of large towns and stud farms. The grain does not appear to fi.ll sufficiently 
to justify the attempt being made to introduce it as an article of human 
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food, and moreover its Lability to fall from tbe ears on its ripening, in¬ 
duces its being harvested when still green. In India, accordingly, it is 
used exclusively for feeding horses. If harvested late, the grains are shed 
and the straw loses much in feeding value. The crop is, however, of con¬ 
siderable value since the straw is recognised as being very much more 
nutritious than that of either rice or wheat. 

Cultivation. This is similar to that of barley. Duthie and Fuller Cultiva- 
say that with a copious supply of water, oats will give as many as three tion. 
cuttings of green fodder, and thereafter make sufficient growth to bear a 
thin crop of grain. A large proportion of the Hissar oats area is treated 
in that fashion as a green fodder crop. An acre, Mr. Mukerji says, should Yield 
yield 20 maunds of grain and 30 of straw. Mr. Mollison observes that 
the finest quality of grain is produced on the lower slopes of the Himalaya. 

The crop is grown to a considerable extent in Delhi, Hissar and Meerut 
districts and to a less extent in Poona, Ahmednagar, Satara and Ahme- 
dabad. ^ All the acclimatised forms grown on the plains of India produce 
long thin grain with much husk, and the weight per bushel does not 
usually exceed 35 to 37 lb. 

^ In the plains oats are sown in September to October, or as soon as the Seasons, 
rains have subsided. Molhson, for example, says of Bombay that oats 
are only grown as a Tohi season crop, and always under irrigation. They 
grow best on well-drained friable soils of a fair depth. Very light sand 
and dense clay are not suitable. In fact, adds Mollison, oats are 
grown on the same kinds of soil and under the same conditions as irrigated 
wheat and barley.” The seed should be broadcasted, and about 100 lb. 
to the acre will be required. The crop comes to maturity in 3| to 4 months. 

The grain can be threshed out on a board or trampled underfoot by bul- crushed, 
locks. Mr. Molhson says that a fair outturn on good soil would be 1,800 
to 2,200 lb. grain and 25 cwt. straw per acre. Oats as given to horses 
in India are invariably crushed and mixed with other food substances. 

{Of. Butler, Formaline Treat, of Oat Smut, in Aqri. Journ. Ind., 1906 i 
pt. hi., 257-9.] ^ ^ 

Trade .— The imports are small and come for the most part in ships Trade, 
that bring horses. Oatmeal is also to a certain extent imported under 
the heading of ‘‘ profusions, ” but as it is not separately declared, no 
particulars can be furnished. But the exports are more considerable than 
would at first sight be anticipated. During the past 20 years or so they 
have fluctuated from 50,000 to 80,000 cwt., valued at from IJ to 4 lakhs 
of rupees. In 1906-7 the actual figures were 55,518 cwt., valued at 
Rs. 2,26,022. The traffic is not, however, progressive. It goes very nearly 
entirely from Bengal and to Mauritius. 

AVERRHOA BILIMBI, Linn .; FI. Br. Ind., i., 439 ; Gamble, D.E.P., 
Man. Ind. Timbs., 119 ; Pharmacog. Ind., i., 248 ; Cooke, FL Pres. Bomb., i., 3*59-60, 
i., 168; Duthie, FI. Uf'per Gang. Plain, i., 132; Geraniaceje. The Bilimbi 
hilimbi, blimbi, belambu, 'pulich-chahhay, 'pulusu-Tcdvd-lu, vilimbi, Jiainofom, 
Icala-zoun-si, etc. A. Carambola, *Linn.; the karmaranga, khamrak, ^ 

kamarangd, kamrangd, tamarak, kamarakha, tamarta, etc. This and the 
preceding are commonly cultivated in gardens. 

These small trees, called, according to Garcia de Orta, 1563 {Colt, xii.), haliniba 
in Malaya and caramholas in Malabar, are fairly extensively grown for the sake of 
their fruits. It is customary to read of their having been introduced by the 
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Portuguese from America. The hermericJc is not only mentioned in the Memoirs 
of jBa6er (Leyden and Erskine, transl., 325), of a date approximately 1519 A.D., or 
about 27 years after the discovery of America, but it is described in such terms 
as to leave no doubt whatever as to its identity. Baber gives his account of 
this fruit in a list of “ Vegetable Products Peculiar to Hindustan,” and makes 
no sort of suggestion of its having been only recently introduced. These facts, 
when taken in conjunction with the existence of a Sanskrit name, may be regarded 
as throwing grave doubts on the supposed American origin of the karmaranga. The 
fruits of the mum hi ripen about the middle of summer and are used in pickles and 
curries. The flowers also are sometimes preserved. Of the Caramhoiu^ the 
leaves, roots and fruits, having antiscorbutic properties, are used as cooling 
Mediciu'es. The fruits ripen about January, and when stewed are very palat¬ 
able. The Katives sometimes eat them raw. When unripe they are astringent 
and are used as an acid in dyeing, or to remove iron-mould, owing to their 
containing much potassium-oxalate. The Timbee is said to be employed in the 
Sundribans for building purposes and for furniture. [Cf, Linschoten, Voy, JE. 
Ind. (ed. Hakl. Soe.), ii., 33; Acosta in Clusius, Hist. Exot. PI., 1605, 286 ,* Jacobus 
Bontius in Piso, Ind. XJtri re Nat. et Med., vi., 102; Rheede, Hort.Mal., iii., tt. 43-4; 
Buchanan-Hamilton, Stat. Acc. Dinaj., 162; Taylor, Topog. Stat. Dacca, 50; 
Moodeen Sheriff, Mat. Med. Mad., 75-6; etc., etc.] 

AVICENNIA OFFICINALIS, Linn.; FI. Br. Ind.^ iv., 604 ; 
Gamble, Man. Ind. Timhs., 546 ; Pharmacog. Ind., iii., 82 ; VERBENACEiE. 
The White Mangrove, hina {hani), mada, mnhandan, Jcarungandan, tivar, 
oefata, ihame, lameb, etc., etc. A small tree or shrub of the salt marshes 
and tidal forests of India and Burma; found also in the Andaman and 
Nicobar Islands and the Malaya. 

The Baek of this tree is astringent and used by tanners [Agri. Ledg., 1902, No. 
17, 48). The ashes of the wood are used to wash cloth. The green fruit mixed 
with butter and boiled is made into a plaster for softening and maturing humours 
and to heal smallpox ulceration. The Timber is brittle and employed only for 
firewood; it is reported as used in the Andamans in the construction of 
oil-mills, etc. 


B 

BAMBOOS (the Bambuseae of botanists); FI. Br. Ind., 
vii., 376-420; S. Kurz, Bamboo and Its Uses, Ind. For.’ 1876, i., 219-69, 
335-62; Gamble, Bamboos of Brit. Ind., Ann. Roy. Bot. Gard. Gale., 
1896, vii. ; also Man. Ind. Timhs., 1902, 746-57 ; Hoey, Monog. Trade and 
Manuf. N. Ind., 1880, 67 ; Brandis, Biological Notes on Ind. Bamboos, 
Ind. For., 1899, xxv., 1-25; Remarks on Structure of Bamboo Leaves, Trans. 
Linn. Soc., 1907, vii., 69-92 ; also Ind. Trees, 1906, 664-85 ; Freeman- 
Mitford, Bamboo Garden, 1896. To economise space these works will not 
again be cited, though freely consulted in preparing the review that follows 
of the various economic bamboos of India ; Gramine^. 

It is proposed to treat the Bamboos from the practical rather 
than the scientific standpoint, and accordingly to deal with them collec¬ 
tively instead of under their separate genera. But many of the purposes 
for which bamboos are utihsed are met also by the Canes (Calamus, p. 202), 
by the Feeds, and other basket and wicker-work materials (Baskets, p. 115). 
The Canes proper are climbing paligs, and the Feeds are species of grasses 
which, from the industrial point of view, are very nearly identical with 
the smaller bamboos. The Feeds proper are the species of JPhragmites, 
as also certain species of Arundinarta, Andropogon, Arundo, 
Ischoemum, Saccharum and TypJia. But many basket-materials 
are not grasses, and the link is thus given that carries the attempt 
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GENEEA AND SPECIES 

to classify these industrial substances away completely from the Bamboo'^”^^^”''^^*'*’ 
and Its associates mto Mats, until it becomes logically impossible to 
separate Cotton, Silk and Wool—the chief matting materials—from the 
Bamboos, the Canes and the Reeds. 

The foUo’mng are the chief Indian genera and species of the Bambusece 
as recognised by botanists, together with the more valuable special pro¬ 
perties of each :— 

oif '•“^0 nigdla. East Himalaya, DEE 

9,000 to 11,000 feet. ^i. tle„aifoJia, Munro; the Smallest of Indian bam- i ass’e 
boos, met with m_ South India and Ceylon. ^ a common Sn ’ 

species m dirtnbuted to the Kaga hills and Assam, alt. 6,000 to 7,500 Reed 

4 ®*; / ^/^® l^a“boo of Assam, where it is used in house-construction. Bamboos 
r Bamboo-from the Ravi to Nepal, alt. ^st 

w!” nr>^al,n,,rgal. ruSgre, narrl, garri, gorwa, apihso!^ningdlo, laSoo 

lewi, tlmm, huUno, etc. Culms are exported to the plains where they are Bamboo, 

worked up into hookah-tnhQS {na%6ha), fishing-rods, lining for roofs of houses, Himalayan 
^rows, basket-work, etc. The neat little baskets used by the hillmen to hold 
the wool and distafi mth wMch they beguile leisure hours is made of the rinqal Hses. 

P&!^1891 13^‘ Monog. Fibrous Manuf. 

A; Grifflthiana, Munro; hhnap or u-spar, a thorny shrub of the Khasia 
and Jaintia hills, employed to tie thatch. [Of. Ind. For,, 1888 xiv. 309 1 
A. Mookeriana, Mujiro; a c^spitose species of the Eastern Himalaya— the 

^or., 1888, xiv., 310-4; Edible Seed. 

For. A^. Eept., 1903, 9.] . 4 . intevmeaia, Munro; the nigala, titi nigala, 

parmwh, prong noh, etc. An East-Himalayan species, alt. 7 000 feet Is 

which are strong and used for fishing- Fishing-rods, 
ro(fe baskets, mats, etc. Is largely exported from Darjeeling to the plains, baskets, etc. 
fww/'o; the namlang (or u-kadac namlang), a species of the 
1 ? specially cultivated and used 

for wattle-and-dab walls. a. Praimi, Gamble; Haga and Jaintia hills. 

A graceful chmbmg pl^t which has six stamens and is known as sampit 
kem etc. It is used m basket-work and in hut-building, etc. .4. Hut-bniidin^ 

Gamble, another chmbmg species, may also be mentioned. It occurs in the 
hS^buil^g as hmeng. Is used spht as a binding material in 

A. racemo^, Munro ; the maling, phyeum, miknu, mheem, pheong, pat- 
h%u etc. A Darjeeling gregarious species extensively employed in mat- Miits, etc. 
matong ai^ for roofs of Kative houses, fences, garden supports, etc. Largely 
used in. Darjeehng as fodder for ponies {Ind. For., 1888, xiv„ 308-9h 
A. spfithijflm-tt. Trim; the high-level ringal, garu, deo ningal, etc., of the IST W 
Hiimlaya (from the Sutlej), alt. 7,000 to 9,000 feet. Is the common under- 
^owth of deodar and pine. Often flowers gregariously. .4. Wrigutiana, South India 
Nees; the chevar'ir--B, shrubby species of the hiUs of Southern and Western 
In(ha, specially abundant on the Nilgiris. Largely used for mats, baskets. Mats, 
walking-sticks, etc.; exported to Bombay and all over India. The young shoots waiHner 
are eaten and the ^am has often proved of much value alkmg-sticks. 

arundinaeea, wuid. The Spiny Bamboo* or kanta bans, hehor, 
oar^ katanga, kalak, vas, ketua, kataiXsi, kotoJia, aoda, donaL 'mn.nn.r hn/n.a . *?* 1 ^*» 


7 Z. -r , 7“^—» •*-**'^ jjcwjAuuu ur icania oans, oenor, T-i 

oajm katanga, kalak, vas, ketua, kataiXsi, kotoha, goda, dongi, magar bans 
bans, vedru, penii-vedru (hollow bamboo), mimgil, kyakatwa, etc. This 
tall, graceful bamboo is both wild and cultivated all over India and 
Bmma, except m the Himalaya and Sub-Himalaya and the valleys of the Gans-es 

f ^ Central Provinces but not uncommon in Gujarat. Habitat 

and the Karndtak, both as a small and as a teg; 
variety, and abundant m the Konkan and on the Western Ghat ranges. In the 
Deccan It occmsm the valleys (as it also does throughout South India), ascending 
the Nilgins to alt. 3,000 feet. Scarce irf Korthern and Eastern Bengal and 
becomes common m Burma from Pegu and Martaban to Tenasserim. 

^ it flowers about every thirty years and is reproduced 
by seed, but several writers in the Indian press say only twice in a century. A 
splendour is transformed into one of desolation and death, 
by fire, until the charred stems, dust and ashes are all that 
remain. But seedmg would appear to take place in sections. A writer in the Seeding. 
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Gardeners’’ Chronicle describes the manifestation of 1862 as having commenced 
in Travancore, extended to Malabar in the following season, and in the next 
year to Coorg and Mysore. 

The seeds, which somewhat resemble wheat, are edible, and have in certain 
years proved of great value in supplementing food-supplies, more especially 
since flowering very frequently accompanies seasons of famine or scarcity. 
Speaking, probably of this grain, Church {Food-Grains of Ind., 102) gives the 
nutrient value as 87. He then remarks: “ The food value of bamboo grain, 
after the removal of the husk, is high ; its defects are due to the low proportion 
of oil and mineral matter.” The analysis, he says, shows 73*7 per cent, of 
starch, 11-8 albuminoids, ll'O water, 1*7 fibre, 1*2 ash and 0*6 oil. The young 
shoots {halla bans) are greedily eaten and somewhat resemble asparagus ; they 
appear above ground in August. The leaved are very largely employed as fodder, 
more especially for buffaloes and elephants. The leaves and tender twigs are 
also used medicinally, being supposed to possess emmenagogue properties. 
The silicious deposit within the joints, known as TabdsMr^ though found in most, 
if not all bamboos, was first observed in connection with this species. 

The Culms, which attain a height of 80 to 100 feet, and are 6 to 7 inches 
in diameter, are very largely employed (although this is by no means one of 
the best bamboos), but they are rather crooked and often knotty. At the 
same time the densely interlacing thorny branchlets make it difl&crdt to extract 
the felled culms, hence it is not a species that would be cultivated in the 
commercial supply of bamboos. But as a hedge it has often proved of great 
value, and as Mr. Gamble says, except explosives nothing would have much 
effect against it. It is often badly attacked by a small hemipterous insect, an 
aphis which has been described under the name of Ore{/niu hnnihuftm (Stebbing, 
Injurious Insects, 20-2). This attacks the leaves in such multitudes that it 
causes a sort of Manna to form. \Pf. Taylor, Topog, Stat. Dacca, 1840, 61 ; 
Fharmacog. Ind., 1893, iii., 586-92 ; Jasper Nicholls, Journ. Bomb. Nat. Hist. 
Soc., 1893, viii., 298 ; also Ind. For., 1895, xxi., 90-5.] 

B. Balcooa, Roxb. The haiku bans, balTma, bhaluha, boro-bdns, sil 
barua, teli barua, wamnah, beru, betwa, etc. This well-marked and most useful 
bamboo is a native of the plains on the eastern side of India. The culms are 50 
to 70 feet high and 3 to 6 inches in diameter ; nodes swollen with a whitish ring 
above and hairy below. It is probably the best and strongest species for building 
purposes and is greatly esteemed in Calcutta, but it is not a handsome plant and 
would hardly be chosen for ornamental purposes. It is much used for scaffolding 
and is very durable if well seasoned by immersion in water, a process said to 
protect it from subsequent attack by JSostrieiitis beetles {Working Plans, For, 
JaVpai, 1898, 22.) 

B. nutans, VJall. The pichle, bidhuli, nal bans, mukial, makal, mahlu, 
mahl, paoshi-ding-ying, jotia, deobans, wa-malang, sering-jai, etc. A moderate¬ 
sized graceful species, found on the lower Himalaya from the Jumna to Assam 
and Eastern Bengal, doubtfully wild anywhere west of Sarada but common 
near villages and along roads and canals in Dehra Dun. In Sikkim it is met with 
up to alt. 5,000 feet. Culms 20 to 40 feet high, 1|- to 3 inches in diameter, and 
having the intemodes 15 to 18 inches long. Strong, straight, hard, good and 
much esteemed, and since they rise from the ground well apart, plantations of 
this species can be easily and profitably worked (Kanjilal, For. FI. School 
Giro. U. Prov., 1901, 367). 

B. polymorpha, Munro. A common species in the upper mixed 
forests of the Pegu Yomah and Martaban, often associated with teak and dis¬ 
tributed westward to Assam and Eastern Bengal. The culms, which are found 
in dense clumps, are 50 to 60 feet high and 3 to 6 inches in thickness, much 
branched above and curving downwards. The species is known in Burma as 
kyathaungwa (kya-thon-wa), in Assam as betud, and in Bengal as jdma betud; 
is considered one of the best bamboos for walls, floors, roofs of houses, etc. 
[Cf, Ind. For., 1876, i., 22; 1896, xxii., 70; 1897, xxiii., 131, 263; 1903, xxix. 
{flowering of), 244-5, 513-6; Alpin, Pept. Exp. Shan States, 1887-8 ; Ind. and 
East Engineer, 1897, 166, etc.] 

B. Tulda, Roxb. The Common Bamboo of Bengal, tulda, jowa, dyowa 
bans, mak, makor, kiranti, matela, peka, mirtenga, mitenga, wati, wamuna, wagi, 
nal-hdns, deo-bdns, bijuli, jati, jao, ghora, theiwa, thaikwa, etc. This occurs in 
Central and Eastern Bengal, Assam and Burma, also on the hills of the Horthem 
Cirears and probably in Orissa. It is cultivated throughout Eastern Bengal 
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BAMBOOS 

GlNERii AND SPECIES dendrocalamxjs 

HAMILTONII 

and Burma, and is perhaps the most common bamboo in the rice country of 
Bengal and Assam. It is, however, somevphat difficult to distinguish from jb. 
niitiins, and the two plants are consequently often much confused and the same 
vernacular names given to either indiscriminately. It flowers gregariously over 
considerable areas, but single flowering clumps are not unusual. The culms are 
green, streaked with yellow ; they attain a height of from 20 to 70 feet and 2 to Uses. 

4 inches in tMclaiess. They are regarded as strong, but not so much so as those 
of B. BaUooa. Roxburgh says that if seasoned in water they become fairly 
durable, otherwise they are soon devoured by a small BostriehuH beetle- The 
culms are used ^ for building purposes, roofing, scaflfolding, maldng mats and 
baskets, fans, window-blinds, etc., and when young are pickled and eaten. 

B. vulgaris, Schrad. In Bengal this is the hdsini or hdnsini, that is “ Female D.E.P. 

Bamboo a name which in South India is also given to jb. j 394 ^ 

In other parts of the country it is the Golden or Yellow Bamboo, haridla, sun- Eemale 
droguif hulluhy or IcaUaJc, or ‘vctnsd-kulakct, hulnctj unu, wanst, etc. This cosmo- Eamboo 
politan species is^ cultivated and runs wild over the warmer parts of India and 

Burma; its original country is uncertain, but it is found in Java, Mauritius, Habitat. 

Madagascar, Algeria, the West Indies, Mexico and Central and South America, 

etc.,^ etc. The culms are bright green or striped green and yellow, polished, 

shining. They attain a height of from 20 to 50 feet with a diameter of from 2 to 

4 inches. The nodes are hardly raised but have a ring of brown hairs. The species 

is used chiefly in basket-making and to some extent in house-construction. Basket-maMng 

[Cf. Lisboa, Bomb. Grasses, 1896, 140 ; Talbot, List Trees, etc., 1902, 347 ; Firmin- 

ger, Man. Gard. Ind. (ed. Cameron), 1904, 321.] 

Csphalostaehyum capitatum, Munro. The gobia, gope, payong, sUlea, I).E.P,, 
sullea, etc. A^ shrubby semi-scandent bamboo found in the North-East ii., 252-3, 
Himalaya and in the Khasia, Jaintia and Naga hills. Is a graceful plant NTorth- 
which often forms dense tMckets. The wood is used by the Lepchas in pre- eastern 
ference to that of any other kind (for making bows and arrows), and is also Species, 
regarded as good for baskets. The joints of the culms are often feet long. Bows aad 
The leaves are_employed as Foddek and the seeds are eaten in times of scarcity, 

C. ^ pergracile, Munro. Is known as latang, madang, tinwa, hengwa, etc. ° 

A deciduous arborescent bamboo common in Burma, and after Betuiro- 33-E.P., 
eaiitniuH strictus is there, perhaps, the most abundant of all species. It ^53. 
occurs also in Chota Nagpur and Assam and is being cultivated experimentally Burmese 
in South India. The culms are largely used for building purposes, floating Species, 
timber and mat-making. In Burma the joints are employed for boiling the 
kauknyin or glutinous rice, the effect being to produce a long mould of boiled 
rice which can be carried about and eaten on journeys. In Manipur I observed Oookmg-pots, 
my coolies invariably cooked their food in joints of green bamboo. The fact of 
their being green and the presence of the fluid within, seemed to render the 
fire incapable of burning these wooden cooking-pots. 

Dendrocala-miis Brandisu, Kurz. Tins is sometimes confused with I).E.P .5 
B. gigantexis, and, like it, is often called wabo. Its proper names are kyelowa, iii 71 , 
wapyu, wakay, waklu, etc. ^ Mr. Alpin [Bept. on the iShan States, 1887-8) k:vM 1 o 
calls it kyello bamboo. It is a lofty tufted evergreen species with ashy-grey ■Royn'hno 
culms from 60 to 120 feet in length and 5 to 8 inches in diameter. It is found 
in the tropical forests of Begu and of Martaban up to alt. 4,000 feet, chiefly on 
calcareous rocks. It is said to flower sporadically and not to die off after flower¬ 
ing. Nisbet {Burma under Brit. Rule and Before, 1901, i., 381) says the culms are BoatMasts. 
employed for boat masts. 

p. giganteus, Munro. This truly gigantic grass is a native of the Malay D.E-P., 
Peninsula but much cultivated in Burma, where it is known as wabo and in iii,^ 71. 

Assam as worra. It is used in Burma for posts and rafters in house-building, (jj-iaiit 
for carts, etc., and the joints for pails, boxes, flower-pots, etc. The large culms Bamboo, 
(often 120 feet long and 25 to 30 inches in circumference) are said to fetch -gg^g 
Rs. 2-4 each, or in quantity, Rs. 150 to Rs. 180 per hundred. At the Colonial Pnci. 
and Indian Exhibition, London, I had estra fine culms cut into short lengths 
and prepared as umbrella stands, when they readily fetched Sa. to 10 ^. each, accord¬ 
ing to size. [GA Varthema, Travels, 1510 (ed. Hakl. Soc.), 218-9.] 

B, Hamiltonii, Nees & Am. In the lower North-West hills this is E.E.P., 
called chye; in Darjeeling tama, pao, and pa-shing ; in Assam and Burma iii.^ 71-2. 
kokwa or kaktca, wah, pecha, fonay, wanoke, waho-myetsangye, etc. It is a large prin 
bamboo^ that flowers sporadically and also gregariously. It occurs in the North- Bamboo. 

East Himalaya, Assam, Khasia Mils, Sylhet and Upper Burma, and is distri- 
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buted westward to the Sutlej, though beyond Nepal it is doubtfully indigenous. 
The culms run from 40 to as much as 80 feet in height and from 4 to 6 inches 
in diameter ; the nodes are marked with root-scars, the intemodes are 12 to 20 
inches in length, and the walls half an inch thick. It is the common bamboo of 
Darjeeling, the Duars and Assam, and is universally employed for all kinds of basket 
and mat work. For building purposes it is not much esteemed. The young shoots 
are eaten as a vegetable, and in Assam a specially prepared substance known 
as gass-tenga is eaten as a luxury (Hooper, Rept, Labor. Ind. Mm., 1905-6, 37). 
The inner layer of the culm-sheath is utilised for covering Burmese cigarettes. 

Referring to its straggling habit, Mr. Oliver says : “ When they have no trees 
to support them, the main stems bend over, forming impenetrable thickets, and 
the lateral branches ascend vertically, often forming shoots nearly as long as the 
main stems.” Mr. Manson alludes to the value of this species to the tea-planters 
of Darjeeling district in shading their plantations from hot and violent winds. 
[Of. Agri. Ledg., 1896, No. 27, 245, 260; Kanjilal, For. School Giro. U. Prov., 1901 
369 ; For. Admin. Rept. Assam, 1896-7, 14.] 

^ D. Hookeri, Munm. TM seiat, ussey, sejsai, sijong, denga, uhotang, patu, 
tili, kawa ule. A large bamboo with long curving branches, met with in 
the Khasia and Jaintia hills, alt. 2,000 to 5,000 feet, in the Daphla hills, also 
Sikkim, and is distributed to Bhamo in Upper Burma. The culms are from 50 to 
60 feet high and 4 to 6 inches in diameter, walls about 1 inch thick and internodes 
18 to 20 inches long. The culms are used in making water and milk pails {chungas). 

D. longispathus, Kurz. A large and handsome bamboo of East Bengal 
and Burma, chiefly near streams. It is known as the hhang, ora, wa~ya 
and talagu. Wa-ya in Burmese means “ Stinging Bamboo,” a name given in 
allusion to the irritating hairs on the sheath. The culms reach to 60 feet high ; 
internodes 10 to 24 inches long and 3 to 4 inches in diameter, with the walls 
half an inch thick. It often roots at the nodes, and the culm sheaths are papery 
and more or less persistent. It is not much appreciated as a building material, 
though used when better kinds are not available. [Of. Madras Admin. Rept. 
(numerous passages), 1888-9 to 1898.] 

D. sikkimensis, Gamble- The pugriany of Darjeeling, wadah of the Garo 
hills and the tiria, vola in Nepal. A large bamboo, with csespitose stems and 
few culms, but these 50 to 60 feet or more high and 5 to 7 inches in diameter. 
It occurs on the hills of the North-East Himalaya—Sikkim and Bhutan—at 
altitudes of 4,000 to 6,000 feet, also at Tura in the Garo hills, and is cultivated 
in several localities. It is the largest and perhaps the most beautiful species in 
Sikkim, where its thick culms are preferred for making the chungas (or pails) 
in which water and milk are carried and butter churned. But the leaves have 
the evil reputation of being poisonous to cattle and horses. 

D. strictus, Nees. This is the most common, most widespread and 
most umversally used of all Indian bamboos. It is the ‘‘Male Bamboo,” the 
bans, bans haban, bdns khurd, karail, mathan, mat, birr'd mat, salia bdns, haVpa, 
vadur, bhiru, kark, kal mungil, kibi bidaru, sadhanapa-vedru, kauka, myinwa, 
etc. Is deciduous, densely tufted, gregarious, has strong often solid culms, 
which average from 30 to 50 feet high and 1 to 3 inches in diameter. It occurs 
on all moderately dry hills throughout India and Burma, except in Northern and 
Eastern Bengal and Assam. In South India and Burma it reaches a large size 
and has hollow culms, while in the drier Deccan hills and the Siwaliks it is smaller 
but has nearly solid culms. Flowering is usually gregarious : the flowers appear 
in the cold season, the seed ripens in June and is shed, but the husk remains. 
After flowering, the plants die and are replaced by seedlings. 

Col. Doveton (Ipd. For., ix., 529) gives an account of the Indian uses of this 
bamboo in connection with the Central Provinces, that might be consulted as it is 
characteristic of the species wherever found. Amongst other uses, he mentions 
rafters and battens, spear and lance-shafts, walking-sticks, whip-handles, the 
manufacture of mats, rooflng, sieves, hand-punkahs, umbrellas, chairs, vessels 
for holding grease and oil, bows, arro'^s, and cordage, etc., etc. When converted 
into charcoal is in request for the finer smiths’ work. The dry stems are also 
used for torches and the production of fire by friction. The leaves are much 
sought after as food for biiffaloes and even for horses. The seed is used in times 
of famine as a food-grain, and the young'and tender shoots are also largely eaten 
as vegetables {Rec. Bot. Surv. Ind., 1903-4, n., 29, 156, 196). In another 
paragraph particulars wiU be found of the recent and highly interesting discovery 
of manna (saccharon) seen on this species. [Of. Agri. Ledg., 1900, No. 17.] 
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OXYTENANTHE3RA 
^ „ NiaROCILIATA 

One of the chief European uses for this bamboo is the manufacture of lance- European 
shafts, h or this purpose solid stems of uniform thickness are essential. But Demand. 
apparently they are only here and there completely solid. Thus the supply is 
unequal to the demand. Split up and again united they are made into fiXng- Kshing-rods. 
T°^' -ftlt- furiuture the hollow stems are now largely utiUsed. In Puraitore. 

hidia it fetches 8 annas to Rs. 1-8 per hundred in the forests, but the Price, 

trans^rt charges to the coast are the chief items of expense. Gamble estimates 

^ Por. Admin. Rept. Prodacbioa. 

G. Prou., 1892-3, 13-4, Lisboa, Bomb. Grasses, 1896, 141-4: Loveffrove Ind 

K^jilai, For. 

FI. School_0^rc 1901, 369; Church, J-ood-ffraina of Ind., suppl. 1901, 7; 

Branthwmte Jnd. For. 1902, xxviii., 233; Muriel, Ind. For., xxix^ 507-8.1 

Glganfoehloa maerostaehya, Kurz. The tehserah, modi, madaywa, wanet, T) E p 
wOoray, etc. ^ evergreen bamboo with striped culms from 30 to 60 iii 498. 

^et long ^d ..J to 4 inches tluok. Native of Assam, Chittagong and Burma. Striped 
e. ve.tie.m,t» IS the beautiM striped species often cultivated in India but BaS^oo 

Suspects ». a,n r„„iaf„, Kurz. the halia of Eastern B?4al 
Beigal and talaguwa of Burma, may have to be placed under Oxi/teuanthem. Burma. 

Meloealaraus eompactiflorus, Benth., Hook., f. This arborescent, tufted and DEP 
scandent evergreen occurs in Eastern Bengal and Burma, viz. from Sylhet tifi 

do'vm to Martaban, but is frequent only between alt. 4,000 Scandent 
and 6,000 feet. It is in Burma known as wa-nwe, in the Kachin country as Bamboo 
T^Unwa, m Ctotagong as hta, and in Sylhet as d^ral. The culms are Z r' I , 

to such ^e and phable strands that they may be woven. It is the material Woven, 
employed m the construction of the shoes worn by the Kachin, Shan and Chinese 
teaders ^en in Bhamo, and m the characteristic lacquered ware of Upper Burma. Larne 
The seed is l^ge, e^ble and mealy, somewhat resembling the chestnut. [Cf. Seed. 

Ind. For., 1902, xxviii., 432; Ind. Art at Delhi, 1903, 223.] 

Meloeanna bamkusoides, Tnn. This is sometimes called the berry-bearing -n-p-p 
bamboo and is known by the following vernacular names—mwZi, metunga, 
pam, taria, turmh, watrai, kuyaungwa, pagu-tulla, Tcayinwa, etc. 

Is often called the Terai bamboo. An arborescent evergreen, with distant 

culms, ansii^ from the ramifications of an underground rhizome Met with ®^Biboo. 

throughout Eastern Be^al and Burma. In Chittagong it is perhaps the most 

species, and is imversaUy employed for building purposes and mat- Tt„n,ung 
ma It IS very largely espjorted to Lower Bengal, and according to the Purposes, 

forest returns about 16 milHon culms are yearly required in the Gangetic Delta. Mat-makmg. 

Si Z Indian standpoint, one of the most valuable of bamboos. Trade. 

Though tlun-walled is strong and durable and has the great advantage of Most Valuable 
being straight and of possessing only very slight knots. It is doubtless the Bamboo. 
pata and aw;ona bamboo referred to by Lewin, who observes that white-ants . 

mU not attack it. Gregson says the young shoots are often killed by a beetle— 

Cy»^ofra<‘heHis longipes {Ind. For., xxv., 420). The fruit is large, edible 
and occasionaUy gerimnates and makes as much as 6 inches growth before it 
drops from the stem (Stapf, Trans. Linn. Soc., 1901-5, vi., 409-23). TahdsMr Tahdshir 
IS ^ten very abundant in the stems (Roxb, FI. Ind., ii., 197). 

irahalli (Brandis), ilia, irul, 

^ bamboo, met with on the moun- 

tos and plains of South In^a (m Tinnevelly and Travancore districts), up 
to alt. 3,000 to 5,000 feet. It has exceptionally large flowers and fruits and 
as many as 120 stamens in one snikpilAt yr»rkY»ci, Indian 


oo ion Y- . uowers ana iruits ana 

as many as 120 stamens m one spikelet, united more or less into a tube. The ” 

cuIm attain a height of 20 feet, and the intemodes are sometimes 5 feet in length. 

T. E. Boi^diUon, Conservator of Forests, Travancore State, has furnished iMch 
useful information regarding this species. It flowers, he says, gregariously 
every 30 to 40 years, then dies down. The shoots when 6 to 9 months old 
constitute a splendid paper material. For some five years or so a paper-mill Pauer Material 
was run in Travancore which used this material almost exclusively. The fibre 
lias been pronounced superior to esparto but the expense of chemicals killed 
tne industry as it see^ a larger quantity was required than with other paper 
materials. {Of. Ind. For., 1899, xxv., 152.] ^ ^ 

Munro; podah (And.) washut (Garo), holangi ^ 

A ‘ evergreen species found in Orissa, Chittagong, Burma, 

for Peninsula. Used in house-building and 

Species. 

103 


I 


THE INDIAN BAMBOOS 


BAMBOOS 

THYRSOSTACHYS 

SIAMENSIS 


D.E.P., 

v.,676. 

Konkan 

Bamboo. 

Umbrellas, 

D.E.P., 
iv., pt. i., 
351. 

Creeping 

Bamboo. 

Best Sikkim 
Basket Bamboo. 


D.E.P., 

1, 372. 

Semiscandent 

Bamboo. 


Water-pails. 

Umbrellas. 


D.B.P., 
i., 372. 

The Umbrella- 
handled Bamboo. 


All Bamboos of 
Economic Value. 


“ The Bamboo.*' 


0. Stocksii, Munro. The koda^ ur aheme, etc., a slender bamboo of the 
IConkan. Talbot {List Trees, etc., 1902, 348) says it is commonly cultivated 
along the coast but is rare in the Ghat forests. It is a strong bamboo, used for 
punting-poles, Native umbrellas and baskets. 

Pseudostachyum polymorphum, Munvo; filing, purphiok, paphok, wachall, 
hajal, tolli, ndl, hawa, etc. Large shrubby or semi-arborescent bamboo, has 
culms arising singly from a long, creeping, jointed rhizome. Tall and branched 
at the top only, thus often taking support from neighbouring trees. Young 
shoots come away freely and are very straight. This species occurs in the 
Eastern Bdmalaya, Assam and Upper Burma and ascends the hills (to alt. 5,000 
feet), but is most abundant and prolific in moist valleys or under the shade of 
trees. It is a very valuable bamboo, and in Sikkim is considered the best 
sort for the basket-work used on the tea estates, etc. The culms are easily 
split and the laths flexible and durable. It is also largely utilised in the manu¬ 
facture of mats and for tying the rafters of huts. 

Teinostachyum Dullooa, Gamble. A moderate-sized tufted bamboo, 
tending to become scandent. Occurs throughout Northern and Eastern 
Bengal and from Bhutan tlirough Assam, Sylhet and Chittagong to Upper Burma. 
There are two forms (possibly two species), a large and a small. The follow¬ 
ing vernacular names have been recorded for these : the larger form— dolu, 
dullooa, paksdlu, pogslo, wadroo, gyawa; and the smaller— silloh, bajail, thaik- 
waha, etc. The culms are used as water-pails and in the manufacture of umbrellas, 
also for basket and mat-work, and in the manufacture of the small boxes used 
to carry pan. It is also employed locally for building purposes. Lewin {Hill 
Tracts of Chittagong, 1869, 130) speaks of the large kind as much employed for 
making the mats used in loading vessels with cargo. 

T. Wightii, Becid. The hiida, wontenulgi, etc., is a tall semi-scandent 
bamboo found on the slopes of the Western Ghats from North Kanara to 
Cape Comorin (alt. 3,000 to 5,000 feet). In North Kanara, according to Talbot 
{List Trees, etc., 1894, 206), it is much used in the construction of temporary 
bridges. 

Thyrsostachys siamensis, Gamble. This is called The Umbrella-handle 
Bamboo,” or the “Monastery Bamboo” {= kyaung-wa) because of its being 
commonly cultivated in the monastery gardens, especially in Kyaukse and 
Meiktila. One of the most elegant of bamboos because of the regularity of 
its nodes. It is caespitose and deciduous ,* the culms become 25 to 40 feet 
high and 1|- to 3 inches in diameter; are straight and not -branched till high 
up but are covered with the persistent old sheaths. It is found in Burma 
from Mandalay to Tenasserim; also in Siam. It is largely exported from 
Moulmein and used for umbrella handles, for which it is well quaHfied, being 
light, strong and straight. [Cf. Mason, Burma and Its People (ed. Theobald), ii., 
99; Firminger, Man. Card. Ind. (ed. Cameron), 1904, 321.] 

GENERAL STATEMENT OP THE PROPERTIES AND USES OF 

BAMBOOS. 

Few plants are more valuable to man, especially to the inhabitants of 
tropical countries, than the various species of the arborescent grasses 
collectively denominated the. Bamboos. The Flora of British India 
describes 117 species as met with in India, and refers these to 15 genera. 
All bamboos may be viewed as of economic and industrial value, but the 
majority do not differ very materially from one another. It accordingly 
follows that a general statement of the properties and uses of the bamboos 
collectively may be of value, especially when taken in conjunction with 
the fairly detailed enumeration of the specific peculiarities of the better- 
known forms already furnished. 

The Culm or Stem, —It may be said that under most of the genera 
indicated one or more species of gigantic or even arborescent grasses have 
been described by botanists, each of which might popularly be called a 
Bamboo.” Many authors, however, speak of Bamhusa arimdinacea 
as the Bamboo,” an expression which is quite incorrect, since the Spiny 
Bamboo of South and West India and Burma is by no means either the 
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most useful or the most abundant species in India as a whole. It ik euite 
customary also to read of -is rendered as “TheCoi&on 


« Tlxe^-/ 

— — ^t<.ci/fx/'fr«renaereaas "THe Uomxaon. Common 
Bamboo, whereas m India, at least, that cosmopoHtan cultivated spkcies 
is hardly a common plant In the rice-producing areas it might in fact' 
be more correct to speak of Bamhusa Tulda as “ the Common Bamboo ” 
and as far as Bengal is concerned that certainly is the most abundant rnmosttrsofoi 
species, aMough B. Balcooa is nearly as plentiful and ever so mncli more 
useful. On these grounds the _6aZfc Uns would be pronounced “The 
Bamboo by the people o India The term “ Male Bamboo ” is given Theme 
to any sohd (or nearly sohd) bamboo used for spear or lance staves and 
for wallong-stioks, though it is more particularly applicable to Bendro- 
calamus stMs. Arimdlnarla BrwinM and Oxytemmthera 
htocksii nave also, however, more or less solid culms 

The home of the ^ant forms of bamboo is the tropical and extra-' citaetie 
tropical forests, in Ae temperate zones they dwindle down to mere 
under-shrubs, until they become scarcely distinguishable from other 
grasse^ AtmmUnana densiflora might be described as the smallest 
DendrocaUamis yujanteus {ox D. BramlisU) the taUest of 
bamboos. Some species have their stems of nearly one thickness through- 

specially UmbreUa 

desi^ated as umbrella bamboos because suitable for umbrella handles 
Of this nature may be mentioned Arundinaria mcjhUana, Oxyteii- 
anthera Stoeksii, Bhyllostachys bambusoUles, and Thyrsostachys 
siamensis. In this connection it may be observed that a Calcutta firm, 
who manufacture umbrellas on a large scale, have to import from China 
the canes they use as handles because India does not appear able to compete 
m quahty and price with the imported article. Other species form long 
thin tubes suchas M_m}trtmc«*ia/ffl?c«t«,and are,inconsequence,described 
as A«fe-tube or fishmg-rod bamboos {Ind. For., 1889, xv., 92,141). While Fishing-.od.. 
still others have very thin and inform sheUs with large cavities, and are 

iLs^ald^thp water-pails, milk-churns, drinking- water-pau 

jugs, and the like. Of this nature may be mentioned Bambiisa pcdllda, 
BendrocMamus sUdeimeji.ns and Teiuostachymn BuUooa. Of 
^ -U- ^ specially valued because of the ease 

Toi 1 worked up into mats and baskets, as, for Mattiag 

species of Arundinaria, Bambusa vulgaris, 
Cephalostachyum, capitatum, I)endrocalamus Saniiltonil, Melo- 
i^lamus coinpactiftorus and Pseudostachyum polyniolplmm. 

ot bamboo wicker-work coated and polished with the ihitsi varnish (Ind. 

Mrt ^ Delhv, 1903 218-24). Lastly, certain bamboos are prized in house Houae- 

eonstraction or for scaffolding, because of their great strength. “ 

These axe Bambusa Balcooa, B. nutans, B. Tulda, Dendrocalamus 
j^anteus, D. strictus and Melocanna bainbusoides. Mr. TTfl-nnaT) 
iTM Fibres ^ Comm., 145) says : “ The stems of Bamboo when spliced 

Bamboo fibre. The fibres used are Brush-making 
about an eighth of an mch m width and.6 to 7 inches in length. Thev have 
a good elastic bendmg property. ... This material is also knoTO to' 
the trade as ‘Patent Bass.’” 

The bamboo stem, as in grasses generally, consists of a more or less -p r . 
oUow c^ mth tramverse solid joints called nodes. The thickness of bSi^ ° 
woo y shell and the length of the internodes varies exceedingly in 
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the different species One peculiarity is preserved by all bamboos, namely 
the rapid growth of the yoimg shoots. This is a most important movision 
for a branched shoot could never penetrate through the crowded mass 
of mature culms. Having in about a month reached its full height and 
thickness, the shoot commences to produce its branches and branchlets 
and thus weighted, It curves into the graceful plume which is the 
elegant and familiar feature of most species. 

As a rule the bamboo is gregarious, estabhshing itself so thoroughly 
over certain portions of wild forest tracts that it very nearly exterminates 
all other forms of vegetation. Seen from a height, nothing could he more 
lovely, but, to ^e traveller who for days together may have to clear a 
path for himseH, the lutermmable monotony, the twilight shade and death- 
_ hke stillness, broken only by the sighing of the grating culms, make the 
bamboo jungle dreary in the extreme. In mixed forests, an occasional 
cl^p has a most pleasing effect. It supplies the traveller, moreover 
mth some of lus most essential materials of equipment. Indeed where 
hamhoos are plentiful tents may be dispensed with, for, through the expert 
handJmg of that material, the camp followers, armed with large knives 
^ remarkably short time erect a comfortable hut and furnish it 
mth beds, tables and chairs, all constructed from the bamboo. Sir J D 
Hooker (^m. Journ.) observes that it took “ the Leptchas about twenty 
^utes to construct a table and two bedsteads within our tent.” Lewin 
[Wild moes of South-Eastern India, 1870, 28-30) says : “ The bi11mar, 
would die iwthout the bamboo, and the thing he finds hardest of credence 
IS that in other countries the bamboo does not grow, and that men Hve in 
Ignorance of it/= A writer in The Pall Mall Gazette published in 1893 a 
charmmgly told story of bamboo and its uses. He said the Orient was 
wreathed in bamboo; it was the one characteristic common to all the 

Its People (ed. ^eohald), 1883, ii., 102-3) gives a brief sketch of the 
varied uses of the bamboo, in which the methods of procuring fire from 
that material may he found specially interesting. 

Popularly, bamboos may be divided into those which grow in separate 
clusters or clumps, and those which send up their shoots singly from an 
underground, root-stock, and thus form continuous patches of perhaps 
many miles m extent. The former are characteristic of the tropical, and 
trL temperate forests. Each clump bears 

1 .n . ^ of from 30 to 100, or even 

130 teet. I he creeping bamboos are often exceedingly valuable. Of this 
dass may he mentioned IPseudostachyimi polumonphuni~-&n East 
mrnalayan and Burmese form-and Melocanna bamhusoides, one of 
toe most valuable species and one which is extensively exported from 
Chrttagong. Of this kind may also he mentioned Bmnhusa nutans— 
a Darjeeling bamboo. The distance apart of the culms is a feature of 
commercial value, smce the difficulty of removal of ripe culms from dense 
clumps is a senous disadvantage in some bamboos. A few are climbers 
(^ch Z.S. AtI indinaria. PTainii, Cephalostachyum capitatum and 
Melocalamus conipactiflorus\ their festoons and pendulous boughs 
passing gracefully from tree to tree. ® 

- two-thirds of its lower portion, the culm of most bamboos 

IS unbranche^ or possesses only very short and inconspicuous branches. 
Un escaping from the ground the shoot attains very rapidly its full dia- 
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4 . ^ oTirl annears like a great scaly cone, clad in large embracing sbeaths. 
S£s“S“»"os »e, .s /mle, m.ok s«.ll» to. hoUw 
S bfiXS culms may be said to range from tbe tbickness of a goose s 
but bamoo . diameter. Until the branches have been 

S levdSed ihe culm is not mature. The branches are produced from 
Sw uowMds and with their appearance the stem graduaUy matures 
A^sood Lai has been written as to the rate of growth of the shoot, but 
^ We nresent exact and definite figures, even for the important species, 
ap P, , J ^ It is probable that an average of three inches per day Bate oi Growth, 

rid notfvSat the grLth of the young shoots of the more important 
bamboos This seems also, in the majority of species to take place chiefly 
SSt and to continue for a month pretty umformly, bemg mcreased if 
bv flne clear days, and retarded apparently by damp and cloudy 
SSS The period of sprouting is generally about the beginmng of the Mod of _ 

!11nr Reneated cutting of bamboo-shoots considerably weakens the 
S %Sife the cutting of full-grown haulms does no more injury than 
mo^kjSes to grass, indeed it is believed that too much cutting of 
SioXLsults in eLly flowering of the stock, and m most cases death to the 
elant This fact has an important bearing upon the question of the 
SLtion of the bamboo for the manufacture of paper, smce yoi^g and 
S matee culms are necessary for that purpose. The number of Joots 
Loduced yearly from each clump varies according to the ^ 

mdmdualLnd the peculiarities of the species. It is believed that the 
aSS species produce 12 to 20 and the smaller 30 to 50._ If we assume 10 Md. 
a v?ar Lat would mean 300 culms in 30 years, which is the mean age of 
most species. The greatest possible variabihty existe m the colour and 
rrHngs of bamboo'culms. Some are pale-coloured " 

some blmsh, others yellow, or again others are variegated. Solid^ed buds 
are sometimes developed into fornudable recurved spines, or below the 
a whorl of rootlets are produced which harden into spinescent 

Si These are popularly cauL the spiny bamboos. For the purpose spiny Bamboos. 

of live fences the spiny bamboos are specially valuable, such as B.arun- 

Mcea and B. murneana. The last mentioned is split and made 

• ,v,o+o OTI^ mivar sacks in Java. Most bamboos show a tendency to 

mto mats and sugar saoxs in oava. PhjiJIaoffichllS. Wftonywcanes. 

flatten above the nodes ; especially is this the case sonaxe 

the genus that affords the “square” bamboo of China. The Wtonyee 
canes are obtained from P. nigra. [Gf. Or. Gcmm 1813 ii 646, 
Hohson-Jdbson (ed. Crooke), 1903, 969 ; Kew Mus. Guide, No. 2, 78.] 

Durability of the bamboo depends, in the first instance, upon the culms 
being ci when mature. Specific peculiarffies 

durable than others, as, for example, the thickness of the « 

the amount of sibcious matter deposited within the tissue. In this latter ^ 

respect bamboos vary exceedingly. Long immersion in 

eXnces the durability, rendering the stem less hable to the attach of 

insects owing to the sap, which they are fond of, being qmckly extracted. 

ot tbe Bamboo.-A great deal has been wntten regardmg i-lowering. 
this exceedingly curious and' interesting subject. All the species com¬ 
mence to floLr when in full leaf, but as the inflorescence expands the 
leaves as a rule fall off, imtil when in complete flower the clump or certam 
portions of it are leafless. In some cases special flowermg culms are 
Loduced, at other times every culm flowers, the floweri^ portion of the 
Ltire clump dying off after the seed has been matured. In a few instances 
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tlie plant continues to flower as a perennial, while some bamboos are 
entirely annual, flowering and dying down to the ground every year. 
With all the larger species the flowering stage is reached after a prolonged 
period of vegetation, variously stated at from 25 to 50 years, and is almost 
regularly followed by the death of the whole stock. But the most curious 
circumstance in the flowering of bamboos may be said to be that while 
certain species are sporadic, others are gregarious. That is to say, a few 
plants here and there flower in the one instance, and all the plants of the 
same species flower simultaneously in the other. In the alphabetical 
enumeration above the reader will find occasional mention of this feature. 
According to some writers the gregarious flowering is due to specific 
maturity being attained at a certain age, when flowering ensues on all the 
plants derived from the same stock. According to others, flowering is 
directly a result of climatic conditions. Both opinions may be true, and 
this is probably the wiser solution of the phenomenon—in other words, a 
bamboo may not flower before it has attained a certain age, but its flowering 
may be retarded or accelerated by climatic influences. It is an undoubted 
fact that the flowering of the bamboo is decidedly influenced by the causes 
which bring about famine, for the providential supply of food from this 
source has saved the lives of thousands of persons during several of the 
great famines of India. Sleeman (in 1836) suggested that it might save 
the complete destruction of the bamboos of a district to introduce seedlings 
obtained from the same species found in remote localities. Whether or 
not this would have the desired result cannot as yet be stated. But it 
appears certain that it is immaterial whether cuttings are taken a few years 
or many years before the flowering; the parent as well as plants raised 
from it by cuttings, will flower and die simultaneously. Indeed it has 
been shown that cuttings taken a year or so before the flowering, if unable 
to produce flowers, nevertheless die with the rest. [Cf. Brandis, Ind. For., 
1900, XXV., 10-25; Bean, Kew Bulb., 1907, 228-33.] 

Propagation of the Bamboo. —This may be effected :—/. By Seed .— 
The slowest but most satisfactory process. Some species germinate while 
the seed is still attached to the plant, the young seedlings dropping from 
the parent when about 6 inches in size. Nothing is known as to the 
period of vitality of the bamboo seeds, but if carefully collected and 
matured in the usual way, they may be sent from one part of India to the 
other in good condition. But this, of course, applies only to those which 
fall from the plant before germinating. Seedlings, however, require 10 to 
20 years to attain a growth sufiB.cient to admit of full cropping, the period 
varying slightly according to the species grown and the locality of 
production. 

2. By Cuttings.— This is the process most frequently adopted in 
artificial production. The lower part, say 3 feet in length, of a growing 
half mature stem is placed in the ground shortly after the commencement 
of the rains. This is most frequently cut off so as to leave, if possible, a 
portion of the rhizome attached. The cutting should be made a little 
below one of the nodes and buried*"so as to include two nodes. Sometimes 
the cuttings are laid lengthwise along the ground on a specially prepared 
soil, and the sproutings at each node with their rootlets are afterwards 
severed and transplanted to their final positions. 

Fibre as a Paper Material .— Of all the fibre-yielding plants known 
to botanical science, there is not one so well calculated to meet the 
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pressing requirements of tlie paper trade as ^ Bamboo,’ both, as regards 
facility and economy of production, as well as the quality of the ‘ paper- 
stock ’ which can be manufactured therefrom; grown under favourable 
conditions of climate and soil, there is no plant which will give so heavy 
a crop of available fibre to the acre, no plant which requires so little care 
for its cultivation and continuous production.” These are the opening 
sentences of Mr. Routledge’s most useful and interesting pamphlet on 
Bamboo as a Paper-Making Material, published in 1875 (also Bamboo and 
Its Treatment, 1879). I had the pleasure of meeting Mr. Routledge during 
Ms visit to India. There -seemed then a possibility of doing something 
with bamboo. He spared no pains to test his theories and expectations. 
Unfortunately he died shortly after having learned that there were prac¬ 
tical as well as physical and chemical difficulties that seriously opposed 
the growth of a trade in this new paper material. These may be briefly 
summarised as follows :— 

p__-Xhe young shoots only being serviceable for paper-making, three 
serious difficulties arise :— (a) the bamboo shoots appear from June to 
July and are in condition during August and September, but by the end of 
October are too old ; (b) the stock suffers severely from the removal of the 
shoots; (c) each clump can yield only about three or four shoots a year. 

2.—Experiment seems to have failed to induce the bamboo to 
produce a continuous supply of shoots throughout the year. 

3 ^—± large percentage of the old stems requires to be left on the stools, 
otherwise the plants are killed, and this same danger exists in complete 
removal of the young shoots. Hence methodical working of the jungles 
becomes essential, thus considerably increasing the charges of collection 
and transport. Sir George King demonstrated that if all the shoots be 
removed for three successive years the plant is killed. This danger may 
however, be averted for a time by systematic working of the clumps, 
but it appears to be ultimately certain to ensue. 

4. —^During the months in which the bamboo shoots appear, the climate 
of the most important bamboo tracts is such that labour couj^ not be 
obtained. In fact, bamboo forests occupy, as a rule, uninhabited districts 
rendering the labour question, apart from the dangers to human life, one 
of the most serious difficulties. 

5. —The freight and transport charges incidental to all raw products 
which have to be conveyed for long distances are very considerable. 
In fact, owing to the scattered nature of the clumps which form bamboo 
jungles, human labour would be the only means of collecting the material 
to centres from which it could be conveyed to the factory. 

6. —^A most unexpected difficulty, which in itself almost renders the 
bamboo unsuitable for paper-making, exists also in the hard adpressed hairs 
which cover the scales and young stems. It has been found impossible to 
remove these, and they are not only dangerous to the men employed, but 
injure the paper seriously. [In passing it may be added that in Java 
these hairs are reputed to be used as a criminal poison. Gamble points 
out, however, that the difficulty in the hairs does not exist in Melocanna*] 

7. —^As demonstrated in Travancore with perhaps the most likely 
bamboo [OcJilandra travancorica), the amount of chemicals required 
is prohibitive. 

Mr. M. Hill {Ann, Rept. Board Scien, Adv, Ind., 1905-6, 92-3) gives a 
more hopeful view of the prospects of bamboo as a paper material. He 
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there observes, “ It is considered that the manufacture of paper pulp would 
be practicable from a commercial point of view ; the prospects of an ex¬ 
port trade for unbleached bamboo pulp appear to be favourable, having 
regard to the excellent quality of the pulp prepared under favourable 
conditions. It is estimated that a ton of unbleached bamboo pulp could 
be produced for £5 10s, including manufacturing costs, interest and 
miscellaneous charges. This cost, supplemented by the hceight to England 
and sundry dues, would be increased to £7 10s. as the price delivered to 
London or Liverpool, Considering the quality of the pulp, a profit should 
be reahsed, since wood pulp is valued at £8 to £9 a ton. The manufacture 
of bleached bamboo pulp for export does not, however, appear to be 
promising chiefi.y in consequence of the high cost of importing bleaching 
powder and the deterioration of this chemical in a warm climate. The 
value of the pulp for local use in a paper mill in Burma is considered un¬ 
doubted, and the manufacture of paper from bamboo offers favourable 
possibilities as a new industry for Burma.” 

Wiesner {BenkscJit. Akad, Wiss. Wien. Math.-Nat., 1902, Ixxii., 7, 8), 
quoting Karabacek {Das Ardbische Papier, 29), also Giles, says that the 
modern Chinese paper “ is made from bamboo fibre, the bark of the 
Brotissonetia papyrifera and rice straw.” The late Sir Dietrich 
Brandis (Lc. 25) seemed, moreover, to think that in spite of all the 
disadvantages, Bamboo paper has a future in India.” He urged the 
necessity for a thorough inquiry into whether or not, by special culti¬ 
vation, the plant could be induced to afford shoots more freely and for 
a longer period, without injury to the rhizome, and whether it would not 
be possible for mature culms to be used in paper-making. [Cf. Journ, 
Soc. CJiem, Indust.^ 1904, xxiii., 265.] 

Medicine.— Tabasbir ,— In the interior of the hollow stems of most 
bamboos, chiefiy Bamhusa arunclinacea^ a silicious and colloidal 
substance is found, known in the bazars of India as TahdsMr; Bdnsa 
rochana or Tavak-ksMra in Sanskrit. This has erroneously been called 
Bamboo^Manna by some writers, thereby obscuring the circumstance 
recently established that certain species produce a true manna on the 
outer surface of their culms. The following may be given as the chief 
vernacular names for the substance found within the stems :— TahdsMr, 
hans-ldchan, hans-kafdr, thstoriyd, hanasa-mitha, vds-numitha, mungaAu'p'pu, 
veduru'p'pu, moleufpa, hidaruppu, tavaksMrd, vdcJikd, mthegd-kiyo, vcdke- 
gasd, vasan. In the Dictionary will be found a brief sketch of the history 
of tabdsMr, This has since been amplified by Dymock in his Materia 
Medica of Western India ; by Sir D. Brandis in the Indian Forester of 
1887 ; by the authors of the Pharmacographia Indica and by many corre¬ 
spondents in the Indian press. There are two kinds of tahdsMr known in 
the bazars, viz. kahMi, blue; and safed, white; the former is only 
pale blue. It is largely used by Hindus and Muhammadans, and is 
considered cooling, tonic, aphrodisiac and pectoral. It is an ingredient 
in many compound medicines which are given in different lung diseases, 
but from its chemical composition it must be quite inert. Cohn 
{Beitrdge sur Biolog, der Pflanz,, 1887, 365-406) may be said to regard 
it as the residuum of the water which fills the young joints. Sir David 
Brewster, in 1819, supported the opinion that the deposit vdthin the stems 
was a consequence of disease set up by an insect. Brandis views (though 
incorrectly) the deposition as a natural process in the metabolism of 
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growth. [Cf. Garcia de Orta, 1563, OoU., li.; Acosta 05781 in rinsii,. 
Hist. Exot. PI., 259 ; Linschoten, Voy., 1598 ii 56 ■ Pisn Mnnt A ’ 

^ t ’ Mandelsio, W., 7«d’.,f639,' M 9 T” 

Edible Leaves, Seeds and Shoots.— In the brief abstract of infor¬ 
mation given above as an alphabetical enumeration of the more important 
species of Indian bamboos, mention will be fonnd of those that are sJeciaUy 
valued as Boddee Some are highly prised (especially for horses) others 
viewed as ve^m^erent fodders and still others (such as E. nana) used 
mainly as cattle Medicines. It has already been stated that in times of 
^arcity bamboo Geain has saved the lives of thousands of human beLs 
Many instances are on record of the providential flowering of the baiS .00 
m times of famine The gram is pounded in the ordinary way in “de^ 
to remove the husk, then mlled until reduced to a coarse meal or flom 
In that form, either by itself or after being mixed with rice or judr Ti^ 
baked into cakes (cTiapatis) and thus eaten. The young Shoots constiLe 
a most important article of food all over India, neilfeve^ “0 
being eaten m this stage; but the larger species are most general!? 
used. Breed from the sheaths and hairs, they are cut up into smfll ScS 
and eaten m curries. They are also picHed or boiled into preserves The 
young shoots of the smaller species if boiled in water with a little salt 
resemble aninferior quality of asparagus. [Cf. Nisbet, Ind. For. 1895 
XXI., 98-100 ; also Wallinger, xxvii., 226-8 ] ’ 

Chemical Cowposition.-TU most complete analysis yet published 
of fcamboo gram is that given by Prof. A. H. Church (BooJ-ffrSs S 
suppl., 1901,6), which shows m 100 parts; water 13-5 albuminoid, 
starch 71-6, oil 0-6, flbre 2-1, and ash lA. “ tL abo^rsltS n3 
centage of albuminoids, calculated from the total nitrogen present k 
^ 6-7, the nutrieft vdue being 

2 examination of a sam^ 

J>, liiUla. tburch adds that the grams were much larger than those 
of L arundinacea though similar in chemical composition Prof 

96-M ZrTeS f T to consist of silica 

90 50 per cent., potash 1-10 per cent., peroxide of iron 0-90 per cent 

alununaOAO per cent., moisture 4-87 per cent., loss 2-23 per cent ’ 

0h.S”s.M mfr’’ l- Officer. 

Chanda sent me a sample of bamboo manna. This was chemicallv 

analysed by Mr. D. Hooper and his results published in The 

Agripylturd Le^er (1900 No. 17). Mr. Lowrie wrote as follows :-l“ AbouJ 

the niiddle of last month I went through the area of Dendrocalamus 

stnctus seeded forests and found that, though most of the bamboo 

nlrS? advanced m seed, small stretches were stiU flowering 

and strange to say m the drier portions of the forest on poor soil very 

wf passing through one of these 

wfth wW* ^ ’lotioed the cuhns in the clumps streaked all the way down 
with what appeared to me to be a white brittle gum, Rimi'lnr to what one 
sees exudmg from Odvna Wodier. On asking some of GoMs (loTal 
men) who were with me, what it was, they could not teU me and had 
never seen it before. I at once collect some, and on tasC T W * 

I ds^ collecting it by handfuls. 

I also coUected some and send you a tinful in case you would care to 

and ^ ^“agers, both 

Gonds and others, and on mquiry they told me they had never seen or heard 

in 
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Medicine. 


Cbemistry. 
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Never seen 
before.^ 


BARILLiA 
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of tills gum. I passed througli a number of similar stretches in which the 
bamboos were covered with the gum. This sugary deposit only extended for 
about five feet along the culms and was entirely absent towards the tops; 
it was found both at the nodes of^ the bamboo as well as on the stems 
between the nodes. I am sure this has nothing to do with any insect 
deposit nor has it been caused through the aid of insect punctures in 
the stem of the bamboo, as I made a careful examination of a number of 
culms. The culms also were old ones, one, two and three years old. 
Mr. Stebbing, however, reports that he had found the leaves of Bmnhusa 
arundinaeea so attacked by an Aphis as to cause a manna to fall 
in drops on the stems. Hooper found that the manna furnished by 
Mr. Lowrie consisted of a saccharose related to, if not identical with 
cane-sugar. [0/. with Hohsofi-Johsou (ed. Crooke), 863.] 

Timber. Bamboos form the most important portion of the minor 

forest produce of all forest divisions, and one that increases in value 
Annual evety year. Gamble estimates that the Indian annual coi^umption 

consumption. fiamboos must be something hke 150 millions per annum. The forest 

administration Annual Eeports issued by the various provinces of In^a 
afiord useful particulars as to the supply drawn from their r^pective 
producing areas. It would occupy a volume to enumerate even by name 
all the uses to which the mature bamboo stems are put. To the inhabitants 
of the regions where the bamboo luxuriates, it afiords all the materials 
House- required for the erection and furnishing of ordinary dwelling-houses, 

instruction and species are more serviceable for posts, others for mattmg and 

rurmshmg. ^^c., etc., but if one or two species be used every requirement 

in house construction and furnishing may be met. Perhaps one of the 
most curious is the employment of specially prepared shps oi bamboo 
for the purpose of letter-writing. M. Chavannes {Les Livres CMnois, etc.) 
has shown that in ancient times (or prior to the discovery of the art ot 
paper-making in 105 a.d.) the stationery of China was mainly of this 
nature. Stein [Ancient KJiotdn^ 1907, 358) has moreover shown that t e 
oldest manuscripts discovered by him (3rd century) were written on ^e- 
cially prepared pieces of wood made up on the pattern of the bamboo 
shps (see under Leather, p. 636; also Paper and Paper Materials, 
p. 862). The reader had better also consult the account oi the 
economic uses of the Bamboo as given in the Dictionary. 


B.B.P., 
i., 394^9. 
Barilla. 


Baxilla. 

World’s Supply. 


Soap and Glass. 


Expectations 

Ealsified. 


BARILLA, or SAJ jt KHAR ; Ball, Man. Econ. Geol. Ind., 1881, 
492-5 ; Kew Bull., 1890, 56-62; Agri. Ledg., 1902, No. 5,126 ; Holland, 
Eec. Geol. Surv. Ind., xsxii., 115. 

A century ago the manufacture of carbonate of soda from the ashes of cert^ 
saltworts was an important industry. Attention was accordingly e^ly ducted 
to Tnr^ia. as a souTce of supply for Great Britain to supplement that obtamed from 
Spain. Roxburgh, Boyle, Baden-Powell and many other writers in suoce^on 
described the existing trade and discussed its possible developments. Rox¬ 
burgh (M. Ind., ii., 61) practically speaks of the future of the Indian barilla trade 
as being of national importance. He explains tha,t one species of 
one of jL'rtHroc.nenium and one of Suisoia, which are extremely ^imdant 
plants on the Coromandel Coast, might be made to yield barilla sufficient to 
make Soap and Gia.ss for the whole world, since labour is cheap and popula- 
tion abundant. That opinion was written before the date ^he tamine 

that removed fnUy half the labouring classes of Coromandel (1791y3). It 
need hardly be said, however, that the discovery of Le Blanc s method of pre¬ 
paring sodium carbonate chemically from common salt not only destroyed 
these and all other similar expectations of a remunerative trade m banUa, but 
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BARILLA INDUSTRY OF THE PANJAB Indian 

SALTWORTS 

revolutionised the world’s necessities and demands for the salt. At the present 
moment were the available lands not only of Coromandel but of all similar 
suitable tracts in India to be devoted exclusively to the production of barilla, 
they probably could not supply a tithe of the present demands for sodium car¬ 
bonate. 

Baden-Powell (P6. Prod., 1868, i., 86) gives an instructive account of the panjab 
barilla industry of the Panjab. Very little of importance has since been written Produc- 
on this subject and the following abstract may, therefore, be taken from that tion. 
work:—“ The process by which this substance is prepared is carried on during 
the month of October and three following months. The plant after being 
cut down is allowed to dry. The next step is to dig a pit of a hemispherical 
shape, about 6 feet in circumference and 3 feet deep. One or more vessels with 
holes perforated are inverted and placed in the bottom of the pit, the holes being 
kept closed until the alkali begins to flow, when they are opened by a stick previously 
arranged for that purpose. The dry plants are gradually burnt, and during the pro¬ 
cess a liquid substance is found to run down into the inverted vessels. After this 
has taken place, the residue is stirred up by means of a flat piece of wood and kept 
covered over for three or four days till it cools. Care must be taken not to allow 
water to get to the molten liquid, otherwise the whole mass would blow up. 

In the inverted vessels will be found a pure form of khdr sajji (sometimes called Khdr Sajji. 
lota (pot) sajji) and in the bottom of the pit an impure form containing a mixture 
of ashes.” ^ 

In the P>ictionary more recent papers are reviewed. The Deputy Commis¬ 
sioner of Multan says that in that district the plants are collected in January Multdn. 
and February. He then observes that the land on which barilla-yielding plants 
grow was in 1883-4 leased for Rs. 7,907. The Settlement Report of Shahpur 
District contains an interesting account of the barilla industry in which it is 
stated that the farming of the monopoly fetches upwards o± Rs. 8,000 a year. 

The quantity of sajji manufactured is said to be about 10,000 maunds. In 
Montgomery and Jhang the khdr (or khangan khdr) plant is Maloxt/iou reeurvitm, Montgomery 
and this is supposed to yield the fiLuest quality of sajji; the inferior qualities and Jhang. 
are believed to be made from the various species of land, of which the gora land 
is the best {Salsola fmtidn). 

In Sind the plant that yields the best sajji is said to be known as lani. This 
grows wild all over the province and springs up spontaneously after a copious 
fall of rain. The process of manufacture pursued in Sind differs from that 
described in connection with the Panjab in the circumstance that earthen pots 
(lota) are not employed. The industry flourishes most at Kutchi in Khelat, Extent of Trade, 
where over 6,000 maunds are annually prepared. In Shikarpur a like quantity 
is made, and in Thar and Parkar about 3,000 maunds are annually turned out. 

There seems also to exist a fairly extensive manufactxire of sodium carbonate Aden, 
at Aden from the so-called Aden Balsam {? Sitmiia wuUjftora). 

The publication of the article ‘^Barilla ” (in the first volume of the Dictionary) 
led to a correspondence on the subject of a possible extension of the industry. 

In 1888 the Madras Government asked the assistance of the Director of Agricul¬ 
ture in the Panjdb. The result was that Mr. J. R. Drummond, then Deputy 
Commissioner of Karnal, was invited to draw up a report on the Panjab salt¬ 
worts actually in use in the manufacture of barilla, and this was furnished to 
the^ Madras Government. After considering the information procured from 
various sources, the conclusions arrived at by the Government may be put 
thus:— 

1. ^ It was cheaper and more convenient to obtain sodium carbonate from Madras Opinion, 
alkali deposits in the soil (such as the well-known dhohi^s earths of various parts of 

the Presidency) than to burn saltworts and manufacture barilla. 

2. The imported^ pure salt could be had at such a low price that it was 
doubtful whether either method was likely in the future to compete suc¬ 
cessfully. 

Indian Saltworts, 

The following may be given (in continuation of the observations under List of Chief 
Alkali Soils—Eeh, p. 51) as an alphabetical enumeration of the better known Hants, 
smtwortsof India, in which all those that might be successfully tried in reclama¬ 
tion of reh efflorescence have been shown, as well as those actually employed in 
the manufacture of barilla. 

^ Arthrocnemum indicum^ Moq. The jadu palang, machola, ghuri, chil, umari, koia- D.E.P., 
pipail a native of the salt marshes of Bengal, Madras and Bombay. i., 328. 
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BASKET AND WICKEE-WORK 



BASSIA 

liATIFOLIA 
Mahua 

designed as to throw the cliief weight on the shoulders. In some of the 
airs. and asylums of India admirable willow baskets and chairs are now pro¬ 

duced, but this is apparently a modern industry. Willow twigs, when pro¬ 
curable, are largely used in all rural parts of the country for •wattles, weirs, 
dams and fences. The bark is often stripped off the twigs and used in place of 
string, the twigs being then converted into charcoal, which is viewed as of 
special merit. 

D.E.P., Tacca pinnatifida. —The dhaiy diva^ periya, kanda, hanli-kund, touh-ta^ 

vi., pt. iii., investigation recently conducted at the Imperial Institute into the 

402. possibility of this plant being used as a braiding material, resulted negatively. 

But the tubers are fairly extensively eaten by the hill tribes of Chota Nagpur 
and the Central Provinces. [(7/. Forster, PL Esc.^ 1786, 59; Rumphius, Herb. 
Amh., V., t. 114 ; Nicholls, Excise Pept. G. Prov., 1878-9, app. D.] 

Tamarix. —The jau affords long flexible tw'igs that are very generally 
vi., pt. iii., employed in the manufactme of baskets, brooms and wattles, especially in 

409--13. South Panjab. Stein {Ancient Khotan, 1907, 332 et seq.) makes repeated refer¬ 

ence to the tamarisk as seen in the ruins of Kdiotan, the specimens being 
Wattle. found in association with other objects of date 3rd to 8th centuries. Wattle 

mattings of tamarisk plastered over were one of the chief methods of forming 
partitions in house-construction. The pens used by these ancient peoples were 
also made of tamarisk wood. 

I).E.P., Triticmn, also Oryza and other straws are w^orked up into fancy 

vL, pt. iv., baskets, as for example in Hazara and Nepal. W. H. Gee {Lc. 14) observes 

88-202. that the wheat-straw baskets of Hazara ■are of two kinds, viz. mayidhas 

and parotas. “ The former cylindrical and narrow at the base, the latter with 
straight sides: both are often worked in coloured designs and cost from Rs. 0-4-0 
Straw Baskets, fco Rs. 1.” CoUins {Arts and Manuf, Beng., 1890, 6) says that “in the Patna 
and Bhagalpore Divisions fancy baskets of coloured grasses are made by high- 
caste ladies. . . . Fancy straw baskets are made in Purneah district. Leghorn 
hats are made of the straw of spelt wheat (see p. 1084). 

Typha (see. Mats and Matting, p. 777). 

Vetiveria zizanioides. —The khas-khas (see p. 1106). 

[The following special works may be consulted in amplification of the particu¬ 
lars here given regarding basket-vrare:—Hoey, Monog. Trade and Manuf. N. Ind.^ 
1880, 72-5 ; Kipling, Irid. Ph.^vaJourn. Ind. Arts, 1885, i., 80 ; Lawrence, Valley 
of Kashmir, 1895, 250, 372 ; Stuart, Man. S. Kanara, 1895, ii., 149 ; Kew Bull., 
1899, 200; James, Basket Makers of California, 1901 ; O. T. Mason, Smithsonian 
Inst. Ann. Pept., 1902, 185-548 (plates 10 to 248); etc., etc.] 


D.E.P., 
i., 405-6. 
Butter 
Tree. 


D.E.B., 

1, 406-16. 
Mahua. 


BASSIA BUTYRACEA, JRoxJk, As. Res., 1805, viii., 477-85, 
with coloured plate; also FL Ind., ii., 527; Traill, Proc. Roy. As. 
jSoc., 1838, 115-7; Gamble, Man. Ind. Timbs., 448 ; FI. Br. Ind., iii., 
546; Sabotaged. The Indian Butter Tree, fhulwdrd, chiura, clidra, 
cheuli, churi, yel, etc. The butter is called cMura-ke-pina, fhalel or pJiulwa. 
A large deciduous tree of the Sub-Himalayan tracts from the Ganges to 
Bhutan, ascending to altitudes of 15,000 feet. 

B. latifolia, Boxb., PI Coro, Coast, i., 20, t. 19; also FI 
Ind., ii., 526; Chas. Hamilton, As. Res., 1788, i., 300-19; Jones, 
As. Res., 1795, iv., 285 ; Taleef Shereef (Playfair, transL), 1833, 161; 
Elliot, FL Andh., 1859, 70; Gibson, HookeFs {Kew) Journ. Bot., 1853, 
90; Dymock, Mat. Med. W. Ind. (2nd ed.), 476-9; Campbell, Econ. 
Prod. Chota Nagpur, No. 8401 ; Pharmacog. Ind., 1891, ii., 354-62; 
Forsyth, Highlands of Central India, etc. (2nd ed.), 75 ; G. M. Kyan, 
Comm. Value of Mhowra Seeds, in Ind. For., 1903, xxix., 543-9 ; Cooke, 
FI. Pres. Bomb., ii., 92; Rec. Bot. Surv.Ind., ii., 115; FL Br. Ind., hi.’ 
544; Agri. Ledg., 1899, No. 12. The Mahua, Mahwa or Mowha 
Tree, mahUa, moha, mhova, matJcom, mohul, mahu, moho, irpi, irhu, ippa, 
yeppa, illupei {illupai), hinge, punam, hanzaw, etc., etc. A large deciduous 
tree of the forests of the central tracts of India from Western Bengal, 
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MAHUA OR ILLUPEI TREE 


BASSIA 

MAtiABARICA 

Ulupel 


Oudh and Kiimaon to Gujarat, !K.anara and Burma. It ascends the 
hills to altitudes of close on 4,000 feet and is often cultivated. 

B. longfifolia., Linn. ; Gaertner, Fruct. et Sem. PI., ii., t. 104 • D E P 
Lamk., IllusL, t. 398 ; Roxb., FI. Ind., ii., 623; Wight, Illust. Ind. i-, 416-6. 
Bot., u., t 147; Rec. Bot. Surv. Ind., ii., 183 ; Gamble, Man. Ind. Timhs., 

448; Cooke, FI. Pres. Bomb., ii., 92; FI. Br. Ind., iii., 544. This ever- 
green tree is met with from the Konkan southwards and replaces 
B. latifolia. in_ South India. It is most frequently met with in cultiva- 
tion. The Tamil, Telegu and other South Indian names mentioned above 
more especially refer to it, such as iff a, yeffa^ finna, illipi, ippi hippe 
mi, meze, etc. i rr rt > 

B. malabapiea, Bedel., Forester^s Manual, 140; Talbot, List D.EP 
Trees, eife. (2nd ed.), 207 ; Woodrow, in Journ. Bomb. Nat. Hist. Soc. 1,416. 
1898 V., 163 ; Cooke, FI. Pres. Bomb., ii., 93. A tali tree of the Western 
Ghats from Kanara to Travancore and the Anaimalais, ascending to 
altitudes of 4,000 feet. It is best known by the names att^llupei, 

GuC* 

Habitat.—rile mahua, though met with in a purely wild state in many parts of 
India, IS of the greatest possible value to the inhabitants of large tracts o^ eountrv simt 
where it emsts m a state of semi-cultivation. It prefers dly sandy and even 
rocky soil to rich low-lying and inundated lands. Apparentty it is self-sown 

country protected for a few years (Ini. 

1 ‘tt visitor, it would appear, seedlings are not Paucity of 

readily detected. Hamilton m 1788 {l.c. 305) says that neither he nor any of his Seedlings, 
fnends had ever seen an infant plant. Several writers have recorded the 
observation. _ Mr. Sly (Coi^issioner of Settlements and Agriculture in the 

the A^ual Report for 1902-3, and adds that in Bfaappearanco. 

e absence of reproduction it is only a question of time for many villages to 
lose a most valuable addition to their food supplies. Numerous writers deplore 
the disapearanoe of the tree from regions where it formerly grew. Others 
Mge and mth much force, that every effort should be made to extend rather than Exteuded 
M contract its cultivation. As a protection against famine few schemes are rroduction 
to be more highly commended (for many parts of India) than systematic cultiva- 
non of maima where smtable lands are available. 

seems highly probable that the economic information TT-ia-fi-kT'Tr 
pubhshed from time to time regarding the mahua tree is fully appheable to all the ^ 
above-mentioned species, each in its own area being the mahua or illupei of 
*^® standpoint there is in fact no very sufficient 

reason for their difierent values. The most remarkable fact regarding the 
wXJs * m" have escaped the notice of all the earlf European 

Garcia de Orta, Varthema, Linsohoten, 

R wir hn^vl and Rumphms are silent regarding this most valuable tree. 
sLl^t nrml S classic authors of India. Its best-known Sanskrit 

^ madAwte. Susruta describes the spirit obtained by the distil- Knowledge. 

is mentioned by Chadradatta Spirit. 

smIiS flower “ “ “ i332, calls it mahwa and remarks that the 0“. 

^-dned flowers taste like figs (Dymook). In the Memoirs of the Emperor 
a^er, written from 1494 to 1529 (Leyden and Ersldne, transl.,' 1826, 325)^ the Baber 

ho^forthf’Nativl'o/w^ ri° ’i® ^'i®-sP^ading tree of whose timbers the 
Se of ti;^ "s;*ives of Hindustan are chiefly constructed. Mention is also 

m“stL ^and o7“* froru the flowers, of the dried flowers eaten hke 

SL fwoSl Thevenot (Travels Levant, 

clumns of a t^®o nV ^Pe^liung of Goloonda, tells us that 

teSrv ifthe^M ^ boundary of the 

to it a/vieldhur^o fi 1590 (Bloohmann, transl., 70),refers Aibar. 

in * i^own as gtlaundah, which Abul Eazl adds is employed 

above S oT “t°jioant. The botanical and other writers mentioLd 

nlants™ 7^*^ ®T^ species, carry the history of the products of these 

n^nr^auri ^ u ^ the more im¬ 

portant, and especially those not mentioned in the Dictionary, have been quoted. 
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Value —It may be said that there are two great products of the 
tree (a) the Edibib Flowers and (6) the OiL-yielding seeds. The Dictionary 
shoid be consulted for the roinor uses, and these may therefore be disposed of 
here verv briefly. A Gtjm or gutta (the milky sap hardened) flows from incisions 
oraWonfon the stem (see p. 627). [O/. Fharmacog. Ind ii.. 358-60 and 361 

for its chemical properties and uses.] In some parts of the coun^ nngmg 
r>f the stems is nractised just on the setting of the fruits. When this is done 
?he Sm ray be obtained L abundance. The bark is employed as a Dbb The 
flowers the oil, the spirit distilled from the flowers, and the bark are all used 
mbmcetally. Lastly the Timber has some merit, but the trees are, as a rule, 
too valuable to allow of their being killed for this purpose. 

The Flowers— The mahua shows its leaves from February to April. 
The cream-coloured flowers appear as great clusters (of 30 to 50) near the 
ends of the branches, from March to April, and are soon followed by the 
young leaves. Preparatory to the harvest of flowers the people clear 
the ground below the trees by burning the weeds and smoothing the soil. 
About March the flowers begin to come to maturity, and every morning 
iust after sunrise the succulent corolla-tubes fall in showers to the ground. 
Ws continues till the end of April, each tree yielding from 2 to 4 maunds 
of flowers but usually the fall from a single tree is complete m about 7 
to 10 days. Mukerji {Handbooh Ind. Agri., 291) says the ^eld of each 
tree is from 5 to 8 maunds. A drying-floor is prepared in a position 
central to a selected batch of trees. The ground is smoothed and beaten, 
etc. • on this the flowers as collected day by day are spread out to dry in 
the sun. In a few days they shrink in size, change in colour to a reddish- 
brown, and their peculiar sweet smell becomes more concentrated and its 
resemblance to that of mice more intense. But the mahua that is intended 
for sale is not dried to the same extent as that set apart for home con¬ 
sumption, and naturally so since the loss in weight is considerable. But 
mahua is eaten extensively while fresh—in the dried form it is cooked and 
eaten along with rice and other grains or food materials. Before bemg 
eaten the dry corolla tubes are beaten with a stick to expel the stamens 
(ftli): the quantity required is then boiled for six hours or so and left to 
simmer until the water has been entirely evaporated and the mahua 
produced in a soft juicy condition. Tamarind or sal seeds and gram are 
frequently eaten along with mahua. By the better classes it is fried with 
(butter) or with mahua oil. It is extremely sweet, but the power to 
eat and digest this form of food is an acquired one, so that few Europeans 
are able to consume more than one flower without havmg disagreeabie 
after efieots. Sometimes the mahua is dried completely, reduced to a 
powder and mixed with other articles of food. In that condemn it is 

i often baked into cakes. Sugar may also be prepared from the flowers or 

theymaybe distilled and a wholesome spirit prepared, the cMef objection 
to which is its peculiar penetrating smell of mice Nicholls estimated 
that in the Central Provinces 1,400,000 persons use mahua as a regular 
article of food, each person consuming one maund per annum—an amount 
that would set free about 1| maunds of grain or about 30 per cent, of the 

to food necessities of the people in question. This at the lowest estimate 
comes to one quarter of a millioif pounds sterlmg which the tree presents 
annually to these provinces. It would serve no pu^ose to sp^eculate as 
to the corresponding total supply for all India; the above illustration 
of one province exemplifies its extreme value. 

Mahua, in times of abundance, may be purchased at a very simll figure, 
but normally it costs about 12 annas a maund. As a rule the surplus 
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over local necessities is sold. The chief purchasers are the distillers, and 
the additional revenue thus derived greatly enhances the value of the 
tree. Some few years ago the experiment was attempted in Bombay of 
the Forest Department becoming the vendors of the available surplus 
and selling to the trade. The object in view was the protection of the 
poor and ignorant people, who it was believed often got but a fraction 
of the actual value of their produce. x4t that time also there was a 
fairly brisk new export trade in mahua, which went apparently to Europe 
to be used for distillation. It is generally believed that the action of 
the French Government in closing their ports to mahua ruined the 
foreign traffic and accordingly the exports shrank to small proportions, 
the article being at present exclusively used in Europe to feed pigs—a 
purpose recommended originally by B. Lockwood {Journ, Linn. Soc., 
xvii., 89). 

Mahua. Spirit ,— As abeady indicated, the art of distilling these 
flowers is a very ancient one m India. Susruta mentions mahua spirit. 
The Ain-i-ATchari alludes to it. Hove (who travelled in Bombay in 1787, 
142) tells us that the mawra (as he calls it) afiords when distilled a pure and 
very pleasant but remarkably strong spirit. This he observes is often 
poisoned with Dcitura, and accordingly he concludes, “I would advise the 
Company to send out orders to their Settlements to inspect the common 
liquors more minutely and they would not lose half the troops which they 
commonly do on this side of India.” Williamson {East Ind, Vade Mecum, 
ii., 153) tells us that in 1810 the number of shops for the sale of mahua and 
other spirits was “ absolutely incalculable.” Thus India had little to 
learn from Europe either in the art of distillation or in the habit of 
alcohohc consumption. The registration and supervision of the traffic 
which had been inherited by the Company and by the Crown became a 
necessary evil. 

One of the best accounts of mahua spirit is that by Archibald 
Keir {As. Bes.^ 1788, i., 309-19). That article was written in Chatra in 
Ramgar after a most careful personal study of the subject. Dr. Gibson 
{Hooher's {Kew) Journ, Bot., 1853, v., 90) tells us that in Gujarat and 
Rajputana every village has its spirit-shop, and he adds that the 
Government duty on the spirit distilled at Caranja, opposite Bombay, 
came to something like £80,000. He then observes that the spirit 
prepared was something like Irish whisky but had a strong smoky and 
rather foetid flavour. 

The aroma is the chief disadvantage to the spirit, but it is understood 
that a gentleman who experimented in Monghyr very extensively with this 
issue, succeeded in producing a spirit quite free from the objectionable 
smell. Lockwood tells us that he had ascertained that six gallons of 
spirit could in Europe be produced from one hundredweight of mahua. 
More recently it has been found that as much as 7*6 gallons per cwt. can 
be produced, the yield from molasses being only gallons, and much 
less from barley, potatoes, etc. [Of. Manson, Journ. Agri.-Hort Soc, 
Ind.^ 1886, vii., 83-5.] He tells us^ that the spirit is called daru and 
much resembles Hollands both in appearance and taste, but unfortunately 
it retains the sickening flavour of the flowers. The method of dis¬ 
tillation is similar to that pursued in all other countries, save that in 
India it is less scientifi.c and correspondingly more wasteful (see Eleusine^ 
p, 521). For prepa-r^ttiou of mogar from flowers, p, U09, 
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The Seed, Oil and Batter .— From tlie remotest antiquity it has 
been known tliat tbe seeds of this plant contain a large quantity of an 
exceedingly good edible oil, wbicb owing to tbe ease with wbicb it solidifies 
is often called Mahua Butter. Tbe oil from B. butyracea is gene¬ 
rally upheld as more valuable than that of tbe other three species, chiefly 
because it solidifies almost immediately after bein.g expressed from the 
seeds. Roxburgh {As. Res., viii., 477-85) has given a full account not 
only of the butter of B. butyracea but of the oil of B. longifoUa, 
the last mentioned being from the pen of the Rev. Dr. John. In the 
Journals of the Agri. Horticultural Society of India numerous papers have 
appeared urging the desirability of an extended production and use of 
these oils (1848, vi., 219-22, also app. Ixix, cxiv.; 1861, xii., 345, n.s.; 
1869, i., 394-7 ; 1886, vii., 76-92 ; etc). Instructive and useful are also 
the articles by Lockwood in the Journal Linncean Society (1878, xvii., 
89); in the Dictionary (1885, i.); in The Agricultural Ledger (1899, Ho. 12); 
and in Mukerji’s Eandhooh of Indian Agriculture (1901, 290-1), which carry 
the subject up to the most recent and very admirable paper by G. M. Ryan 
{Ind. For., 1903, xxix., 543-9). This, among other features of interest, 
sets forth particulars of a new trade.that seems of growing value to India. 
The seeds (nuts), he observes, are commonly known as mohoti, and are 
collected about the end of May to beginning of June. There is a con¬ 
siderable local demand for them all over the country, but apparently a 
practical margin for export is annually available. Ryan puts the 
price of the seeds at Rs. 4J per cwt., which shows a net profit to the 
trader of 13 annas. During the past five or six years the foreign traffic 
has rapidly expanded, and stands now at about 500,000 cwt. It would 
seem that these nuts are consigned to Hamburg and Antwerp, and the 
supplies are drawn from Bombay, Rajputana, Central India, Central 
Provinces and even the United Provinces. A difficulty would appear, 
however, to exist in Europe in the disposal of the cake, which in India is 
used as a manure. [Cf. Leather, Agri. Ledg., 1897, No. 8, 23.] 

The oil of the mahua proper (not mahua butter) is greenish-yellow, 
and is largely eaten all over India, and in addition is used to adulterate 
ghi. It is sometimes called dolo oil. In South India the solid form is 
called illifi butter. Here and there a fair quantity of soap is made 
from this oil. The oil is also largely burned by the hill tribes, who 
express it crudely from the seeds. Apparently the only limitation to 
the uses of the oil is the want of enterprise in its extended production. 


BAUHINIA, Linn. ; FI. Br. Ind., ii., 275-84; Gamble, Man. Ind. 
Timhs., 280-5 ; Pharmacog. Ind., i., 536-7, 549 ; Cooke, FI. Pres. Bomb., 
i., 430-4; Duthie, FI. U'pper Gang. Plain, i., 297-301; Leguminosje. A 
genus of arborescent or scandent plants difiEused throughout the tropics. 
Out of 130 species which have been described, 30 are Indian; those 
enumerated below are, therefore, the species of economic importance. 

B. anguina, ftoxb. The nag-put, naiwilli, suhatungrnugrik —a climber of N. and 
E. Bengal, Sikkim, Chittagong, Martaban, Burma and South India, etc. 

B. macrostachya, Wall. The gunda-gilla —an extensive climber found in the 
forests of Sylhet and Assam, 

B. malabarica, Soxb, The amli, Tmrmai, gourvbati, laha, amli-tahi, kattra, chep- 
pura, korala, hundapula, etc—a bushy tree met with in the Sub-Bimalayan 
tract, from the Ganges to Assam, and in Bengal, Burma, and South India. 

B. purpurea, Unn. The koiral, hoUdr, etc.—a moderate-sized deciduous tree of 

120 
















Jt] lias 

iti- ; an 
It lies 

3ne- 

)iej e% 

i i tie 

not 
on 

■n. tie 

►s-P laye 

an e of 

3 i.s.; 

also 

I8i rii^ 

>9, 12); 

wli irry 

Gr- -yan 

of rest, 

le idia. 

are 

ire con- 

PP' ilya 

I ^ tile 

rof tlie 

rei 'affic 

onld 

:p, tlie 

lia, itral 

ale Dear, 

. ir ia is 

]. 

nis How, 

> a irate 

m is 

►ap nade 

tri wlio 

Lixii in to 

pre ion. 

j, I hi 

?n oml, 

MI] 3. A 

til ipics. 

iia bbse 

)oi e. 

foei and 

3tC 

:ou n the 

h chf- 

b-] layan 

L II 

[du rae of 


THE MALU FIBRE 


BAUHINIA 

VARIEGATA 


the Sub-H^alayan tract from the Indus eastward, also of Central and South 
India and Burma. 


B. racemosa, Lam. Ih© hachndl, hanraj, kaimu^ katmanl% arekxiiar% aaotri. aupta. 
pakin, etc.-™a small crooked tree met with in the Sub-Himalayan tract from 
the Bavi eastwards, m Oudh, Bengal, Burma, and Central and South India, 
r S'-"”* 1 kandla, laba, etc.—a moderate-sized deciduous tree 

^ i*T eastward, to Simla, Garhwal, Kumaon 

and Central India. 


. The kachndr, asundro, chdmal, etc.—an erect shrub met with 

in the U. Provinces, md throughout India to Ceylon and Penang. 

B. Vahlll, W.& A. The malghdn, chehur, sihdr, horla, sungung rik, jom, lama, 
sJnoh maulan etc.-one of the most useful of Indian climbing Bauhinias. 
It is foimd aU along the lower Himalaya from the Chenab eastward, in N. and 
C. India and Tenasserim. [Cf. Hooper, Bept. Labor. Ind. M%ls., 1904-5, 28.] 

B. vanegata, Usw, The kachndr, koliar, rakta kdnehan, kurmang, singya, kundoL 
top, kovidara, owecMn, etc.—a moderate-sized deciduous tree found in the Sub- 
Him^ayan tract from the Indus eastward and throughout the forests of India 
T- largely cultivated in the plains as an ornamental tree. 

Most of the species yield a Gum which seems to be known by a generic name 
sem-ki-gond. It is as a rule too little soluble in water to be of great value! 
That from «f. retumt (semla gond) is very like gum arable. It is eaten by the 
poorer classes and is used to waterproof terraced roofs, and also medicinally 
as an external application to sores. By some ISTative practitioners it is re- 
prded as emmenagogue and diuretic. In the report by Dunstan, republished 
in The Agricultural Ledger (1900, No. 12), it is pointed out that the gum absorbs 
more than twice its own weight of water, and that a 10 per cent, solution yielded 
a thick mucilage which could not be manipulated. Several firms of brokers were 
asked to report on the gum. The estimated value was from lOs. to 20a. per cwt. 
They dd not consider the gum of any commercial importance. It must, there- 
mainly of local interest. The export from Dehra Dfin 
amounts to about 2,500 maunds per annum, and the local valuation is about 
Rs. 1-8 to Rs. 2-8 per maimd. 

Several species are reported to yield Oils, e.g, B. aettniinafn, b. tomeiitosa, 
etc., but information as to their economic use (if any) is wanting. The bark 
of B. is used in Byeino and Tanning and that of B. racemosa 

m dyeing. ^ The latter produces at first a dirty red colour, but the dyed 

article having been worked up in mud for some hours subsequently appears 
black or nearly black {Note by Conservator For., E. Give. Burma, 1896) 
B««7iini€e is, however, principally noted for the Fibres afforded by on© or two 
species. A cordage, strong but not durable in water, is made from the inner 

bark of ». racemosci. According to Dodge, this being very tough has been 

employed in India in the construction of certain bridges across the Jumna. The 
stems are usually cut in July or August. Concerning the strong cordage prepared 
from the bark of B. Vahui a full account is given in the Dictionary (l.c. 424) 
and need not be repeated here. It is a very important article with the hill 
tribes. The malu fibre is one of the few that will stand to be dyed, bleached 
and worked up along with wool (Watt, Bes. of Brit. Ind., 1894, 15). In certain 
districts ropes are made from it in two ways. Either real fibres of the branches 
are extracted and twisted into ropes or the branches are simply split up and 
used as natural ropes. They are known in the Panjab as icddla and are ex¬ 
tensively employed for tying slates and thatch on to roofs (Gee, Monog. Fibrous 
Manuf. Pb., 1889-90, 5), The shoots are said to grow as much as 50 feet long 
in one year. ® 


Gum. 


Oils. 

Dyes and Tarus. 

Fibres. 


^ Whilst it may be said that most of the species enumerated above are used Medicine, 
in some way m Native Medicine, almost every part of b. variegata is so 
used. The bark, flowers, and root are triturated in rice-water for use as a 
cataplasm. A decoction of the root is given in dyspepsia, the flowers are taken 
wth sugar as a laxative, and the bark is regarded as tonic and anthelmintic. 

The medicinal^ us© of the gum of B. retusa has already been mentioned. 

B. tomeutos€i is said to be antidysenteric and to be useful in liver-complaints. 

The leaves of b. vaiau are demulcent and the seeds tonic and aphrodisiac. 

Ihe acrid leaves of B. are used as Food in Burma and Bombay, Food and 

and elsewhere the young shoots are eaten as a vegetable. The flowers dodder. 
of B. purpurea are used in curries as a pot-herb or are pickled. The leaves 
form a cattle-FpppE]^, * The buds and seeds of B. racemosa are eaten by 
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Natives and the leaves are relished by buffaloes in N. India. The seeds of 
je. ^^aum are eaten raw or fried, and the young pods of this species and 
also of vaTieffatit are cooked and eaten by some of the hill tribes. The 
Timbee. of JEt, pttrptirea is Used for agricultural implements, but of the other 
trees of this genus the wood is mainly useful for burning. The leaves of 
js. va^iegata and raeewioaa, are made into cigarette-covers (6^d'i5)-“those 
of the former are said to be exported to Sind and Persia, while the latter 
in the Thana district alone bring a revenue of Rs. 1,500 a year. Those of 
Vahlii are made into cups, platters, etc., and the bark of this climber, as of 
jB. ^naaroHfaeJiytt, is used for matchlocks. Finally, the leaves of b. rneemosa 
are worshipped at the Dasara festival. 

BEADS.— These may be referred to three groups 

(1) Mineral, including glass and stone-beads, alabaster and metal 
ornaments, etc. 

(2) Animal, including bones, corals, pearls, shells, etc. 

(3) Vegetable, including flowers, fruits, seeds, etc. 

(1) In the Minbkal group there is a large import trade, especially from Italy, 

in glass beads. The value of the trade in 1902-3 was Rs-16,51,325, representing 
14,437 cwt. of goods, and in 1906-7, 22,520 cwt. or Rs. 24,02,442 (see Glass, 
p. 563). A considerable internal trade is also done in the cheaper kind of stones 
which are collected on the mountains of India and Burma, as also brought 
across the northern land frontier (see Gem Stones, p. 560). Small beads made 
of various metals are also common, the more elegant being gold beads mixed 
with precious stones or coral. , . , ^ 

(2) Personal ornaments derived from the Animal kingdom are chiefly Cowrie 
and Conch shells (see Shells, p. 989), feathers of birds, skins, furs, horns, bones, the 
smaller pearls, etc. Such information on these subjects as can be here given will 
be found under the respective articles. Birds’ Skins and Feathers (see under Birds, 
pp. 138-42; Bones, p. 169; Hides, p. 639; Horns, p. 645; and Pearls, p. 557). 

(3) In the Dictionary (i., 430-3) will be found a complete enumeration of the 
various plants of which certain parts are used for beads, rosaries, garlands, etc. 
In the more important instances the domestic uses will be found under the plant- 
names in their proper alphabetical positions—Adhatoda, ^gle, Coix, etc., etc. [Of* 
Vieux, Agri. Ledg,t 1906, No. 6.] 

BECHE-DE-MER: Sea-slug; Tripang*; Suala, Swalloe, 
OP Swallow, etc*, names given to various forms or qualities of tbe 
Edible Holothurian ; Thurston, Mar. Fa. Rameswaram, Mad. Gent. Mu$,, 
sc. ser., 1887, No. 1, 15, etc. 

Habitat.—These edible Sea-slugs are foimd on the coast of the Mediterranean, 
the Eastern Archipelago, Australia, Mauritius, Ceylon and Zanzibar, whence they 
are occasionaUy brought to Bombay for re-export to China. Several species are 
found on the shores of the Andaman and Laccadive Islands and on the Burmese 
coast, particularly that of the Mergui Archipelago, where they are collected from 
the Nicobar Islands, the Maldives, the Gulf of Mandr, etc., cured and sent to 
China via Burma and Madras ports. It is, however, mainly from New Caledoma, 
Tahiti and the Fiji Islands that China is supplied. ^-u 

Prepamtion.—VeTj little of a satisfactory nature is known regarding the 
and Burmese species and qualities ; the methods of collection, curing ^d 
drying ; system of packing and exporting ; chief towns concerned in the trade; 
seasons of collection, prices, etc., of these edible product^ In fact very httle of a 
practical nature has been contributed since Capt. Andrew Che^e wrote his accost 
—an abstract of which will be foimd in the Dictiormry. Mr. Thurston teUs us that 
“ The Tripangs are collected by Natives, as they lie on the mud at low water, and 
placed in a cauldron which is heated by a charcoal fire. As the temperatoe 
nses in the cauldron, the still living anilnals commit suicide by ejecting their 
digestive apparatus, etc., and become reduced to empty^ membranous sacs, 
wliich, by loss of water consequent on the temperature to which they are exposed, 
shrivel up considerably. At the end of twenty minutes or half an horn the 
Spoiling process is stopped, apd then the same process is repeated for a similar 
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time. Finally, they are arranged in order according to their size, and are then 
ready for shipment to China.” 

Trade. —The tripang is Mghly esteemed as an article of food by the Chinese 
and Japanese epicures. Minced down it is made into a thick gelatinous soup. Soup. 

It is seldom used by the Europeans in India, but is reported to be a favourite 

article of diet with the colonists of Manilla. The trade returns usually record 

a fairly large traffic to and from India and Burma, The foreign imports of Imports aud 

India during 1901-6 averaged about 28,000 lb., valued at Bs. 10,000, and these 

came from Ceylon, the Straits Settlements and Hongkong, and were consigned 

to Madras and Burma. In 1906-7 the actual imports were 6,744 lb., valued 

at RrS. 2,796. Formerly, of the exports of Indian Beche-de-Mer an average 

of about 100,000 lb., valued at Bs. 24,000 a year, went from Burma and Madras 

to the Straits Settlements. But within recent years the trade seems to have 

been declining, the exports in 1903 having been approximately 32,000 lb., 

valued at Bs. 6,000. Since then, however, they have fluctuated greatly, and 

iril906-7 were 44,468 lb., valued at Bs. 14,343. {Cf. Barbosa, Coasts E. Africa 

and Malabar (ed. Hakl. Soc.), 165 ; Forrest, Voy. Mergui, 1783, 83 ; Milburn, 

Or. Comm., 1813, ii., 305 ; Baffles, Bist. Java, 1817, i., 203-8 ; Boyle, 

Frod. Isinglass, 1842, 54; Crawfurd, Diet. Ind. Isl. and Adj. Count., 1856, 440; 

Collingwood, Rambles of a Nat., 1868, 150; Mason, Burma and Its People, 393, 

728 ; also (ed. Theobald) i., 20; Hunter, Imp. Gaz., x., 295 {Expt. from 
Niedbars).^ 

BEES: BEES’-WAX, BEBS’-DAMMAR AND BBES’- 
HONEY.—It lias to be admitted that in India Bee-culture takes a 
remarkably subordinate position. Wbilst met with occasionally on the 
hills, it is a completely neglected industry on the plains as a whole. 

This circumstance is doubtless an expression of the inhuences, whatever 
these may have been, that consigned horticultural and dairy operations 
to village artificers rather than to farmers or agriculturists proper. 

The religious sentiment against taldng life may doubtless have had 
a restricting power, and perhaps the climate and the seasons of fiowering, 
together with the nature of tropical vegetation, may have been ascer¬ 
tained to be unfavourable, and thus have acted prejudicially against the 
establishment of regular bee-culture. But while there is no organised 
industry, bees exist plentifully here and there all over India and Burma, 
in a wild or semi-domesticated condition, and supplies of both honey 
and wax are plentiful and of fair quality. It seems: to be generally 
upheld in India that bee-culture is impossible in regions where species 
of StTohilanthes do not abound. 

The following may be given as the chief honey and wax-yielding bees 
and the products derived from them, together with the references to 
standard works regarding the same :— 

I. BEES; Horne, Trans. Zool. Soc., vii., 181-4; Gale, Bees, and 
How to Manage Them, Agri. Gaz. N.-S. Wales, 1898, ix., 791-5, 1286-8, D.E.P., 
1397-1401 ; also Pender, Prod. Honey, 796-802, 899-907 ; Hooper, U 4^-7. 
Agri. Ledg., 1904, No. 7, 73-80; also Ee^pt. Labor. Ind. Mus., 1903-4, 

25-6. 

(a) Apis dorsata, Fabr. ; Bingham, Fa. Br. Ind. {Bymenoptera), i., 557. The Bock Bee. 
Wild Bee or Bock Bee of India: the vowra, hhago, konegi or honge, dangara, 
sarang, hhammar, mahal, mahuh, bhavra, lywdi, aghya, age, togri, tagara, bhaga- 
mohu, pedda-pera, peria-them, perai-tenai~§galu, malai-teni, pya~gyi, etc. 

Habitat. —Found throughout India and Burma, but rarely ascending the hills 
to altitudes above 2,000 feet. It would seem to be most prevalent in localities 
where species of strohUavitnes abound, and is reputed to move from one 
locality to another with the somewhat spasmodic flowering of the plants, on Largest Indian 
which it seeks for its supply of honey, etc. Bingham remarks, “ So far as 
my observation goes, Fabr., the largest of the three species, ii\ 
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Its Wild state bmlds its combs exclusively more or less in the open—that is 
to say, on the undersides of the branches of large trees, in caves or under over- 
hanging rocks, in buildings, etc.’* The combs are three to five feet long and 
two feet or more deep : they consist of cells that are 4J to the inch Only oc¬ 
casionally is a second comb built, side by side with the first. Some of 4ese 
combs weigh as much as a maimd, and an average one gives from 10 to 20 lb of 
honey and from 2 to 3 lb. of wax. Mr. J. D. Douglas’s note in the Dictionary (Lc, 435) 
furnished the following reasons against the systematic cultivation of this species ■ 
1. It builds naturally in the open. 2. It makes as a rule but one comb ‘so 
that honey cannot be removed without destroying the brood. 3. Its comb though 
l^ge IS not so great in cubic capacity as the combs of the ordinary domestic 
bee of Europe (^. ^neiufera). 4. It is only met with in tropical countries. It 
may be added that it is a vicious, intractable insect. 

(&) A. ii^ca, Fa6/'.; Bingham {l.c. 558); the Indian Semi-Domesticated 
Bee : the Hill Bee ; the Tbee Bee of Indian writers, or sathpuria, satha 
sateri, satpada,^ mohury, mohri, aira, ngap, yung, manchtilr, doar, doyer sadhi 
satde^ Tcol, tudir-jen, aduku theni, thord egaluy pya aung, etc. * 

A throughout India and Burma and ascending the hiUs to 

^000 feet. In the high altitudes of its area, such as Bhutan, Hazara, Kashmir 
xvnasia hills and Simla, the insect seems to become larger than when met with 
m the plains and lower hills. Unlike .4. dovsata it does not as a rule live 
in the open, but chooses hollow trees, overhanging eaves, crevices in walls etc 
and shows a preference for proximity to human dwellings rather than for the 
hearts of forests or the faces of inaccessible rocks. There are several combs one 
above the other, hence the name sathpuria or seven-layered. The cells are about 
5J to 6 to the inch. The yield of honey from a fair-sized hive would be from 
10 to 40 lb., and of wax from 2 to 10 lb. 


G. Minniken. in a report published in the Dictionary (iv., 268), gives 
^ interesting account of the degree of domestication practised on the 
Himalaya, and that may be here epitomised since it is fairly representative 
of the bee-culture of India. In Beshahr, he says, houses—one, two or three 
stones Ingh—are often specially kept for rearing bees. In these, small recesses 
are made m the walls, two feet apart and closed on the outside by a wooden 
pai^l^ which an entrance hole is made. A man is usually in charge of each 
such bee-house, whose duty it is to prevent over-swarming. This is effected 
by giving^each colony ample room, and sometimes by clipping the wings of the 
queen. He has also to keep the apiary well stocked with early swarms, and 
to guard it against the rapacity of bears, martens, hornets, caterpillars, etc. 
Stocking IS most generally effected by capturing wild swarms and bringing 
these to the apiary. But where bee-culture on a large scale is not contemplated, 
it IS customary for the hill people to provide one or two recesses in the waUs of 
ordinary dwelHng-houses in which a few swarms may be reared. In the 
Simla district it is believed the best honey is procured in localities where 
neetroLtitJhus rugosus (the peTch) abounds. 

tr Bashahr system is followed in Ghamba, Hazara, Jhelum, Kangra and 
KuUu. Swaims are looked for in the jungles, and carried off to the zamindar’s 
house. In Kashmir, a honey-bee— manchtilr —is almost completely domesticated 
^ variety of A. indica hardly separable from a. 'tne.iufera. In 
the Khasia hills a somewhat similar semi-domestication exists, the swarms being 
capttued in the jungles and kept in small boxes under the eaves of the houses 
T ^ 559). This is the smallest of the three 

^dian bees, but with A, iiidiea is much more closely allied to the European 
honey-bee (^. meiu/era) than to the Indian rock bee (a, dM^aata), 

HabiUt.—;It has been coUected in Bengal, Assam, Burma, Madras, Malabar, 
Central Provinces, Central India, the United Provinces and on the Himalaya 
from Kumaon and Sikkim. It might in fact be viewed as a slightly more 
tropical species which displaces to a large extent the western and northern A. 
inaiea. It has been called Floweb Bee by some writers, and appears to be the 
katyal, larrba%^ tudhi, zinya, hol-jen, ko^n-buthem, thodi-pera, puUu-egalu or pulla- 
tenat-egalu, yin-pya, etc., etc. Its combs consist of cells that are nine to the inch. 
It would appear frequently to build in the open a single comb suspended from 
branches of trees or rather thorny bushes, especially near river-banks but 
sometimes it selects cavities in wails or hollow trees, or builds under the cornices 
or other protecting parts of houses. It is a comparatively harrnless insect, 
and about the size of the domestic fly. It is probable that the mohri or 
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Burmese Bee- 
culture. 


D.E.P., 
iv., 263-71. 
Wax. 


Season of 
making. 


BEES’-WAX APIS p5>re? 

morhi bee of Khandesh, found on bushes in the vicinity of lar^e exnanses of 

but one of the many varieties of this specter” Khandest Bee. 

thin te oSr ^ ^ qumtity, and when found on trees is 

te nritected We/ *0 improve when produced within large combs 

m protected hives. In Burma (Kaehin country) a sort of domestication hac? 
been attempted apparently with this species, though with little success Ae- 
Y'ters Its honey is superior to that of the other two species. 

^ however, dorsata is regarded as the most valuable 

inse(^, though it is never domesticated in any way 

consulted :-Linschoten, Voy. B. 
ina., lo98, 1 ., 21, 67, 130 ; A^n-^-Ahhar^ (Gladwin, transl.), ii., 37, 80 95 • Hoff- 

X“^%ar'l8T7 ^0 339; AcW, 

iVa^., 1867, 80, Lewin, Wtld Races S.R. Ind., 1870, 80- Hoev Monoa 
Trade and Manuf N Ind., 40; Douglas, Handbook Beedceepirw l^ 188^- 
Bmgham, Journ. Bomb, Nat. Hist. Soc 1888 hi 183 • PnTi^*r.<S.arv. 
and Pleasures of Life in Beng., 1907; 34-9, etc!] ’ ’ Gingham, Plagues 

II* BSES -WAX. TMs substance is best known by tbe following 
names—mom, sinth, mena, min, mozhuhin, mainam, mezhuha, lelin, phayoni 
and in the classic^ madhu'jam, siJctha, shama, etc. ^ 

The observations abeady made regarding the species of bees met 
TOtn m India afiord incidentally certain particulars regarding wax. 

It may, however, be useful to disregard the individual insects and to 
bmg togethCT provinciallythe particulars available regarding the centres 
of supply._ The season for making wax would appear to be the hotter 
months, viz. April to June. The separation of the honey from the wax 
IS usually done m the crudest manner possible by the persons who collect 
the combs. Refinement is rarely practised, but adulteration is not 
usual, and although under the Indian sun it might be readily bleached, 
ndian wax is rarely so treated, but on the contrary is purposely coloured 
wit turmeric. It is made up in balls, rolls, cakes or blocks, sometimes 
moulded and at times even as much as 2 feet in diameter and 6 to 9 inches 
m thickness. 

foll^nrabstSiiy brusefllt- 

Calcutta from the Sundribaus, Chota 
JNagpur, Chittagong, Darjeelmg, Bhutan and Nepal. It would appear that 
average quahties reahse from Bs. 53 to as much As Rs. 75 a ma.nud Rig 
largely consigned to Singapore and the Straits Settlements. 

Assam, The dealers in wax reside in Sylhet, and they derive their 
f^PPbes froni the Ivhasia hills and wild tracts beyond the frontier Haea wax 
qu^ty"“i Assam wax te of Serior 

but collecting honey and wax is leased, 

fir Wo . 'recently taken place. It is drawn from 

the Eastern Dun Forests, Bhari, etc. The trade is chiefly in the hands of 

It fetches about 11 annas^a pound, the im- 
ported foreign bleached wax realising about 9 annas ^ 

the forests of these provinces 

Zuahv fn ^°“®y maimds^ of wax 

thf bees are so plentiful that it is impossible to beat 

bAPq ” Tb f Batgarh hiU has been described as a “hive of 

bees. The followmg are the chief localities of supply in alnhabetioal 

rrTandla“Tm7®®B'^- Chhind,w»a, Damoh, ^sUgabff Jabbat 

and Wardha. Wax fitches locally, 

Moorch^ to quahty and season, from 3 annas to 12 annas per pound There 

tTCcemW.® forcolleoting-April to May, anragKovefSr 

hooft!''"'’'T®®x®'°’^*’f® collection of honey and wax from wild 

MiSTai^mbt country. The districts most famed are 

Jiashahr, Chamba, Hazara, Jhelum, Kangra, Kashmir, Kullu, Simla, etc. Certain 
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particulars have already been given of these localities that need not be repeated. 
The Bashahr supply comes usually to about 20,000 lb. of wax that is sold at the 
annual fair of Rampur. In Hazara, bee-keeping is practised for the sake of the 
lioney, and the wax obtained appears to be largely used up locally. In Kahgra 
it is said 2 to 3 maunds of the annual productions are employed by the brass and 
coppersmiths in moulding their wares. In Hazara the honey is collected in 
November, in Kullu during July and again in October, while in Chamba the 
seasons are May to Jime and September to October, and in Kashmir it is gathered 
from September to October. The hives contain from 20 to 40 lb. of honey 
and 2 to 4 lb. of wax. 

Kuram Valley and Afghanistan .— ^Bees are believed to be extensively kept 
by the hill people, and the produce is to some extent exported to India. 

Raj put ana. —Honey and wax are collected at Ammer, Baojari, Dewari, 
Mandla, and Todgarh, but the supply of wax is very small. 

Bombay. —The honey and wax of this Presidency are drawn mainly 
from Khandesh (Satpura mountains largely) and the Deccan. The chief localities 
are Belgaum 1,5001b.; Dharwar, 1,5001b.; Kanara, 3,000 lb.; Panch Mahals, 
4,000 lb.; Ratnagiri, Satpmas, 500 lb.; Satara, 560 lb.; Salsette, etc. 
The figures denote the approximate annual supply. Locally it fetches from 
4 to 10 annas a seer (2 lb.); the Bombay maund in some returns is 28 lb., and the 
price of wax per such maunds is quoted at Rs. 14 to 20 ; in other cases the maund 
is 40 lb. and the price returned as Rs. 25 to 30. The wax is said to be usually 
about one quarter the value of the honey. The exports from the Presidency 
go mainly to the towns of Bombay and Goa. 

Berar. —The districts most noted are Ellichpur, Mangxul, Melghat, and 
Wun. The supply is not large, and the local price is about 4 annas a pound. 

Madras. —Bees are met with on all the mountains and low hills of the 
Madras Presidency, but the following are the chief centres of supply in alphabeti¬ 
cal sequence of their names :—Bellary, 800 lb.; Coimbatore, 8,000 lb.; Cudda- 
pah, 3,500 lb-; Ganjam, 1,600 lb.; Godavari, Kistna, Kamul, 6,000 lb.; 
Madura, Malabar, 200 lb.; Nellore, 500 lb.; Nilgiri, North Arcot, South Kanara, 
Trichinopoly, and Vizagapatam, 700 lb. The figmes give the annual supply 
of each of the places named. The Madras maund is 25 lb. and wax is said to 
sell at from Rs. 10 to Rs. 20 a maimd, but it is often to be had at 4 annas (say 
Rs. 5 a maund) or it may fetch as much as 12 annas a pound. 

Burma. —Following the system pursued with the provinces of India, 
the following may be mentioned as the centres of Burmese supply:—Bhamo, 
Chindwin, Katha, Mandalay, Minbu, Pyinmana, and Tenasserim. Id. the Dpper 
Chindwin there seems to be a prosperous trade in honey and wax. It is brought 
for sale in the Kabaw valley. In the lower Chindwin, Mankadaw is the mart. 
It is probable that the total supply from the Chindwin comes to something like 
4,000 to 6,000 viss (viss = 3*65 lb.). The rate at which it is sold comes to about 
10 annas a pound, but in the towns a much higher figure^ is quoted. In Tenas¬ 
serim it averages from 9 annas to Rs. 1—5 a pound. It is impossible to give even 
an approximate estimate of the Burmese total production, but wax is largely 
imported, so that there cannot be a margin for export. 

Cliemical Investigations.—Hooper, concluding his report on tlie 
extensive series of samples that had been placed in his hands for 
chemical examination, says: “ In studying the tables of analyses ” 
—drawn up as the result of the investigations conducted in the 
Indian Museum—two very interesting facts will be revealed. The first 
is the lower acid value of Indian bees’-wax ; this indicates a difierent 
ratio between the cerotic acid and myricitin compared with that of 
waxes from other parts of the world, and the second is the uniformity 
in composition of the secretion of the three Mndsl of Indian bees 
representing the Apis family. 'The appearance of the wax from the 
tliee species gives no clue to the origin, and although there are two or 
three somewhat abnormal deviations £:om the average on account of the 
high saponification value and the wide range of the iodine value, there is 
very little, if any, suspicion of adulteration. The wax from the combs of 
A2yis dorsata, A» indiea^ and A. florea is, therefore, practically 
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identical in composition, and a combination of tbe wax of one species with 
that of another cannot be regarded as a fraudulent admixture. It must 
be admitted, however, that the because of the much 

larger comb it manufactures, is the chief source of the bees’-wax of 
the country.” It is satisfactory to record that out of 64 samples 
collected from difierent parts of India only 3 were really adulterated, 
or less than 5 per cent, of the total, and there is no evidence that the 
sophisticated wax was a native product or was manufactured in the 
country.” 

Uses of Wax.—It is perhaps hardly necessary to mention the uses Uses, 
of wax. The introduction of paraffin and other composition candles has Candies, 
removed, to a large extent, the demand for wax to be used as votive 
offerings at the temples and churches. Jahangir {Memoirs (Price, transL), 3) 
alludes to camphorated wax lights used in the palace. It is, however, 
required by the silver and goldsmiths, also by brass and copper foundry- 
men, to give finishing touches to their moulds and to be subsequently 
liquefied and dispelled by the molten metal poured into the matrix. Moulding. 
There is a considerable demand in Burma for it, accordingly, in 
the workshops that turn out the brass idols of Buddha. Wax is 
also fairly extensively employed as a resist in certain stages and 
methods of calico-printing {Ind. Art at Delhi, 1903, 229-30, 259-67), Oaiico-printing. 
Lastly, it is largely used by the shoemakers of India. In Medicine Medicine, 
wax is extensively employed in the preparation of ointments and 
plasters. 

Recently some interest has been observed in a substance called 
, 'p'TO'polisine,^^^ derived from the propolis of bees (see below) by dry dis- “ Profoimne:' 
filiation. It is said to destroy all known bacteria without danger to 
human beings. 

Wax Trade of India and Burma ,— During the past twenty years the Total Trade, 
exports of wax have practically remained stationary. The highest figures ® 2 p>orts. 
occur in 1905-6—viz. 8,593 cwt., valued at Rs. 7,31,320, and in 1894-5 
namely 7,487 cwt., valued at Rs. 7,05,247 the lowest in 1896-7—viz! 

3,142 cwt., valued at Rs. 2,76,190. In 1906-7 they were 8,162 cwt., 

Rs. 5,96,009. ^ The major portion of these exports go from Bengal, 
and the chief receiving countries in 1905-6 were Germany, 2,854; 
the United Edngdom, 2,609; Belgium, 988; Straits Settlements, ’ 622; 

United States, 408; France, 406 ; all other countries making up the 
balance of 8,593 cwt., the exports for the year. [0/. Milburn Or, 

Comm., ii., 315.] ’ 

^ III. BEES’-DAMMAR. —Bingham, Fa. Br, Ind. {Hymenoptera), D,E.P, 

1 ., 559-64; Cooke, Gums, Resins, etc., 1874, 95-7; Hooper, Agri, Ledg., iii.,17; and 
1904, No. 7, 79 et seq. The Dammar Bees, as the little insects that afford 
this substance are called, belong to the genus Melipona, or, as it has been 
called, A resinous substance employed by several species of this pammar. 

genus in forming their nests, is an article of commerce. It has been said 
to be cheimcally allied to frofolis, the substance used by the domestic bees Propolis. 
to repair mjuries to their hives or to stop up useless and objectionable 
openings. These very minute and. stingless bees are met with all over India 
and Burma. Among the collections recently brought together some 40 
samples of wax, honey, etc,, were identified, through the insects that accom¬ 
panied them, as beiag the product of species of MelFpona. These came 
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from the following localities,- the figures denoting the number of separate 
samples to hand : Almora (2), Basin, Belgaum (2), Betul (3), Chhindwara, 
Coimbatore (4), Damoh, Dehra Dun (4), Dharwar (2), Kanara (2), Khandesh 
(3), Madura, Nellore, Nilgiris (2), Panch Mahals, Raipur (2), Eatnagiri (3), 
Rawalpindi, Sambalpur, Singbhum, South Kanara (2), Tenasserim and 
Tinnevelly (2). It will thus be seen that these insects are practically 
distributed ail over India and Burma, and perhaps to a greater extent 
than was known to Bingham when he wrote his Hymenoftem, That dis¬ 
tinguished author describes twelve species, of which Melvpona Imviceps 
of Tenasserim is the most interesting, since it affords (or at all events, is the 
chief source of) the resinous substance known as Fwe-nyet. The follow¬ 
ing are the vernacular names for the specimens of Melipona recently 
procured : — hunti, kote, kuntali, poye, nasari, hhinkwa, bankua, misri, nasri- 
'jen, kosutteni, kulliada, musuruteniga, moye by ah, etc., etc. 

PWE^NVBT ,— The insects referred to are said to build nests in hollows within 
trees, crevices among rocks, and sometimes in holes in stone walls, etc. The interior 
surfaces of the nests are lined with a resinous substance, and the entrance is 
often formed into a beautiful projecting funnel also composed of a resinous sub¬ 
stance—the product for which these insects are valued. When the nests are small, 
the resinous substance (or bees’-dammar) is not collected, but in the case of .4.! 
iteviceps “ the trumpet-shaped structure of resinous wax which very often forms 
the entrance to the nests ” projects from the hole in the tree for a foot or more. 
“ Horne gives an interesting account of the finding of the nest of Jtr. mficornis, 
and states that the hollow in which it was built was coated all over with a layer 
of black wax, and that the cells, containing a dark honey of excellent flavour, 
were globular in shape, pendent side by side from the roof.” iwr. ruficornis 
is apparently the only Indian species that has been systematically described. 
Whether the forty odd samples indicated above are one and all derived from this 
or from several species has not as yet been ascertained. Horne’s description of 
the resinous lining and the comb is most valuable. Mr. Parish is careful to advise 
us that he had not seen the interior of a hive of the pwe-nyet, but he suggests 
that the external trumpet-shaped structure may be constructed by the bees from 
the resin of Jtopea oatimta and other trees mixed with the oil of mptero- 
carpt€s imvis. Hooper {Rept, Labor. Ind. Mus., 1904-5, 23-4) furnishes a report 
on two samples examined by him. It is, he says, a peculiar compound of various 
resins and gum-resins. In a fresh state it may be moulded to any shape. Its 
constants were determined as well as its solubility in alcohol and ether. He 
prornises a full report in the future, but for the purpose of comparison has specially 
studied the resins and oleo-resins of ttopea, Vatet*ia, Canariuyn, and lHpte'»'o^ 
eavp^m. So far, therefore. Hooper seems to confirm the popular opinion that 
pwe-nyet is composed of certain gums and resins collected by the insects from 
trees. Speaking apparently of the wax of the combs, Hooper further observes : 
“ The wax of the species of Meiipo^m has quite a different character and com¬ 
position compared with that of the true bees. The blackish colour, sticky 
consistence and higher melting point, acid and iodine values readily distinguish 
it.” ^ According to Greshoff and Sach {Pharm. Weehhlad., 47, 933), the substance 
consisted of a mixture of 84 parts resin, 12 parts wax with 4 parts of an impurity 
insoluble in alcohol. The resin melted at 60° and the wax at 66°. But it is not 
quite certain whether they had examined the true wax or the pwe-nyet. 

Uses of Pwe-nyet. —“ The resinous product collected and used by the 
bees in making their nests is called ‘ pwe-nyet ’ by the Burmese, and after 
boiling in water and mixing with earth-oil or petroleum, it is largely used for the 
caulking of boats. The right of collecting pwe-nyet ’ is sold by the Local 
Government in Burma and Tenasserim yearly, and forms one of the sources of 
revenue xmder Minor Forest Products ” (Bingham, l.c. 560). 

IV. BEES’-HONEY. —Tlie best names for honey are shahad, madh, 
madhu, sahut, saht, poUe, ten, jenu, piya-ye, etc. The honey-bee would be 
shahd-ki-makhi. 

It is not necessary to deal with this subject in detail after the treatment 
already given to Bees and Wax. The regions of production of the latter are 
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CAGE BIEDS 

With regard to the second group it is probable that some of them do more 
harm than good to the crops amongst which they are to be found. Their pro¬ 
tection is not, therefore, so necessary, and those of them that are utilised econo¬ 
mically or industrially will be dealt with in further paragraphs. 

2. Birds often Reared in Cages, ete.—F. Finn {Cage-Birds 
of Calcutta, in Jouvu. Bomb. Nat. Hist. Soc. (reprinted from The 
Ibis), xiv,, 564-/8) furnislies full particulars on this subject, and to 
that valuable paper the reader is accordingly referred. 

The following alphabetical enumeration gives the names of the birds most 
frequently seen in confinement in India, as also the reference (within brackets) 
to Blanford, where a full account of each species will be found :_ 

Acanthis fringillirostris, the Indian Linnet (ii., 228). 

Aeridotheres tristis, the Common M5ma (i., 537). Baber, Emperor of 
India {Memoirs, 1519-25, 319), and Abul Fazl in the Ain-i-Ahhari (Jarrett, 
transl., iii., 121) call this the shuraJc, and the latter characterises it as an astonishing 
talker. [Cf. E. H. A., Times of India, March 25, 1899.] 

GaccaMs chiiear, the chukor or Himalayan Partridge (iv., 131). 

Carpodaeus erythrinus, the Indian or Rose Finch (ii., 219). 

Coturnix communis, the Rain or Grey Quail (iv., 114). 

Chloropsis aurifrons, the hurriha or Gold-fronted Green Bulbul (i., 234). 

Cittocincla macrura, the shama (ii., 118). 

Dendroeitta rufa, the Indian Tree-pie (i., 30). 

Dissemurus paradiseus, the hhimraj or Larger Racket-tailed Drongo (i., 325). 

Dryonastes chinensis, the Black-throated Laughing-thrush (i., 74). 

Eudynamis honorata, the Indian Koel (iii., 228). The Ain-i-Akbari {l.c. 121) 
observes, “ Romance sings of its loves as of those of the bulbul.” The Emperor 
Baber {l.c. 323) describes it as the nightingale of India. 

Eulabes intermedia, the Nepal or Talking Myna, The Indian Grackle (i., 511). 
This seems to be the pinddweli or meina in Baber’s Memoirs, and which in 
the Ain-i'-Akhari is said to imitate the human voice and to speak with great 
distinctness- \Of. Thevenot, Travels in Levant, Indostan, etc., 1687, hi., 68.] 

Franeolinus pondicerianus, the titar or Grey Partridge (iv., 139). 

Galerita cristata, the chendul or Crested Lark (ii., 337). 

Garrulax leucolophus, the White-crested Laughing-thrush (i., 77). 

Hierococcyx varius, the Brain-fever Bird, The Common Hawk-cuckoo or 
kupak (hi., 213). 

Melanocorypha bimaculata, the Calandra Lark (h., 323). 

Molpastes bengalensis, the Red-vented Bulbul (i., 271). (Of. E. H. A.. Ic.. 
Dec. 7, 1898.] ’ 

Palaeornis cyanocephalus, the Blossom-headed Paroquet (hi., 251). 

P. nepalensis, the Large Indian Paroquet, chandana (hi., 248). 

P. torquatus, the Rose-ring Paroquet, tota (hi., 250). Baber {l.c.) alludes to 
this bird. 

Pomatorhinus sehisticeps, the Scimitar Babbler (i„ 116). 

Turtur communis, the Turtle-dove (iv., 42). 

T. risorius, the Indian Ring-dove (iv., 46). 

Of the irnported birds a long list might be given, but it is only necessary to 
say that a fairly large trade exists in canaries brought from the Straits and China : 
the Java Sparrow {Mania orn^ivora) has become acclimatised and the Malayan 
Lor^eet is extremely popular. It would appear that Cockatoos were imported into 
India as long ago as in the time of Jahangir, for Mr. Finn tells us he has seen 
a picture of that period depicting a yellow-crested species. The same observer 
points to^ the significant fact that there is a larger percentage of insectivorous 
and frugivorous birds reared by Indian bird-fanciers than in Europe, a circum¬ 
stance that has led to the creation, as a village craft, of the practice of collecting 
and selling live insects, white-ants, etc., for these birds. Some years ago it was 
suggested that one solution of the periodic*plague of locusts that here and there 
annually invades India would be to collect, dry and export these insects as 
food for the cage-birds of Europe. No one would seem, however, to have acted 
on that suggestion. [Cf. Agri. Ledg., 1893, No. 2*] 

Falcons, Falconry and Hawking .—The bird that was formerly (and 
to some^ extent is still) most prized for hawking is iFatea pereffHnatar, 
the shdhin Falcon, the male of which is called koMla and the female kohi. In 
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the South of India it is known as jawolum and wallur. To a less extent 
raioo jteref/rinifs, Or hhyri, dega or British Falcon is also valued. A few 
other species are occasionally seen trained to strike, such as JB'. Jagger, the- 
Laggar Falcon, and JF. eherrttg, the Saker Falcon. 

Nikitin (a Russian who travelled in India from 1468-74) mentions the fact- 
that the Grand Duke Iwan III. sent a present of falcons to the Shah of Shirvan. 
The Ain-i-Akhari (Blochmann, transl., 293-4) gives many particulars of interest. 
In fact a very extensive series of authors might be quoted in support of the- 
antiquity in India both of the training of and hunting with hawks. Jerdon 
pves a most interesting account of the Indian methods. As this is reproduced 
in Blanford’s Fauna of British India (iii., 416-7) it can be consulted by those 
mterested. Montgomery Martin {Hist, Topog, and Stat. E, Ind., ii., 148;- 
iii., 189, 579) speaks of the falconer as the mirshekari. In the Kangra Gazetteer 
(1897, 99) we read of Hindu traders called paprdlas, who come from Amballa 
and Patiala to purchase hawks, which they teach and then sell at a profit in 
the plains. The Madras Mail (July 5, 1898) gives many details (derived 
chiefly from Oates) regarding the catching and rearing of hawks in South India. 
[Cf. Thevenot, Travels in Levant, Indostan, etc., 1687, iii., 38; Taleef Shereef 
(Pla 3 ?fair, transl.), 1833, 140.] 

3. Birds, Bdible.—This is necessarily a very large and important; 
aspect of the study of Indian economic birds. It is readily referable 
to two sections, viz. domesticated and wild. The former embraces the- 
varied assortment of birds usually classed as “ poultry ” and the latter 
corresponds to the “lesser game.” In the Dictionary the edible birds- 
have been discussed under the following groups :— 

(а) Ducks, Teal, Geese and Swans, —This corresponds to the- 
Anseres or Natatores, Blanford, l.c. iv., 411-71 ; E. C. Stuart- 
Baker, Journ. Bomb. Nat. Hist. Soc., xi. to xv. The domestic duck and: 
goose are the most important birds of this assemblage, but the common- 
wild teal, JS'ettium erecca (Blanford, l.c. iv., 443) is universally eaten^ 
and sometimes reared (or fed up) in a state of semi-domesticity. In 
Madras Presidency immense docks of domestic ducks are herded on 
the flooded fields, their eggs being an important article of export to 
Burma. [G/.'Ainslie, Mat. Ind., 1826, i., 441; Campbell, A Successful 
Duck Farm, in Agri. Gaz. N.-S. Wales, 1898, ix., 1377-82 ; Monier- 
Williams, Buddhism, 525.] 

(б) Game Birds; Hume and Marshal, Game-Birds of Ind.; W. L.. 
Sclater, l.c. ii., 117-21. This includes examples drawn from many families- 
such as the Bustards, Cranes, Ducks, Pheasants, Pigeons, Plovers, Quails,, 
Rails, and Snipe. 

Sclater gives the following as the birds commonly eaten or brought to- 
market:— Cala»tflrella hr achy aactgl a, the boghaira Oxtolsxi; Chatat audits ptJeus, 
the Golden Plover; Chaulelammis streperas, the Gadwall; Clconia 1euco~ 
cepHaia, the maniJcjor or Beefsteak Bird; Coi^mhct intervneaia> the hdbutar 
or Black Rock Pigeon; Cotunnioc eomtnunis, the Batter or Gray Quail ; 
Croeopas ph.cenicoptert€», the hurrial Or Green Pigeon; JUajfllu aeata, the 
Pintail ; MapodoUs eamanisu, iihetohdar sohan or Bustard ; FrattcoUnuft piefa», 
the Painted Partridge ; vulgaris, kalatitur or Black Partridge > 

FuHguia nyroea, the White-eye ; FuMguia rufiua, the Red-crested Pochard ; 
GaiUuago gaiii^zaria, the Common Snipe; CfaiUnago strentMra, the Pin-tailed 
Snipe; dallaperdix spadiceirs, the Red SpUT-fowl ; Oallus ferrugiueus, the 
fungli-murgi or Jungle Fowl; GaiUts soHnerati, the Gray-fowl ; Chrus autigoue, 
the sarus or sarus-Groaxe ; Monharu Maegueeni, the Houbara Bustard ; 
MtjdropUasianus ehirugus, the Pheasant-tailed Jacana ; IXeUapus CO ram a 
deiiaiius, the Cotton-teal; Ortggomis guiaris, the bantitar or Hyal Partridge ;. 
JPavo eristfitns, mor OT Peacock {Taleef Shereef, l.c. 158) ; Fte^'ocles eoetistus, 
kuhar or Sandgrouse ; Qaergiteduia circia, the Blue-winged or Garganey Teal ; 
Sypheotis hengalensis, the charas Or Florican ; Totanus calidHs, the Red 
shanks or Snippet ; and Totanus giareoia, the Spotted Sandpiper or Snippet. 
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With slight modifications to meet local supplies, the above enumeration is 
representative of the traffic throughout India, Por particulars consult the 
further popular sections given below concerning the Edible Birds. 

(c) Ortolans. —The true Ortolan {Emheriza hortuUma) occurs only D.E.P., 
occasionally in India, but tbe substitutes for it are the hargel —Social v., 407. 
or Short-toed Lark {CaUindrella hrachydactyla), the duri Ash-coloured Ortolan. 
Finch-lark {l^yrrliulaiida yrisea) and other allied species abundantly 

met with on the plains of India. Buchanan-Hamilton {Eist. Ant. and 
Stat. Beng. (ed. Montgomery Martin), 1807-13, i., 226; ii., 148, 506; iii., 

186) makes frequent mention of the ortolan. 

(d) Pheasants, Partridges, Jungle^fowl, etc. —The GalUnm: Taleef D.E.P., 
Shereef (Playfair, transL), 1833, 145 ; Blanford, l.c. iv., 64-146; Hume 

and Marshall, Game-Birds, 183 et seq. ; Journ. Bomb. Nat. Hist. Soc., 

xi., 228; xii., 573-7; xiii., 521; Ball, Jangle Life Ind., 538 ; Sander- piieasants. 

son, Thirteen Years Among Wild Beasts, 147 ; Forsyth, Highlands Cent. 

hid., 130-1; Finn, Ind. Pheasants, etc., in Ind. For., 1902, xxviii., 

228, 277, etc.; 1903, xxix., 116, 205, etc., etc. (long and valuable articles). 

Excluding the poultry from present consideration, there are something like Simla Supply. 
60 species of wild pheasants, partridges, etc., which are systematically shot and 
eaten. The majority inhabit the hills, and are, therefore, but rarely seen in 
the bazars of the larger towns of the plains. In Simla, for example, there is 
a regular supply of the cMr, kdlij, and r/iondl pheasants ; of partridges the 
han-titur or kaindal, and last but by no means least, the chahor. The homed 
pheasant— jewar or argm —as it is sometimes called, is also occasionally seen. 

These and many others are included by the Sanskrit authors under the category 
of vishkira or birds which scatter their food. The Ain-i-Akbari (Gladwin, transL, 
i., 267; ii., 136; also Blochmann, transL, i., 63) mentions several forms and alludes 
to the practice of catching them by means of call-birds, a method pursued to Oall-birds and 
the present day. One or two are favourite cage birds, especially the quail, and ^^^-ps. 
are reared for the purpose of fighting (Aiuslie, Mat. Ind., 1826, i, 288). Others 
are much prized on account of their plumage {e.g. mondl and argus). No informa- Game 
tion exists as to the extent of the traffic m these birds, but it may be affirmed Laws, 
that the huge annual slaughter has for many years called urgently for the pro¬ 
tective game-laws which have only just come iuto operation. [The following 
publications, assorted provincially, '^l be found to contain useful local par¬ 
ticulars :— Panjab : Settl. Bepts. Hazara, 1868; Bannu, 1879 ,* Ludhiana, 

1878-84. Game-birds, pheasants, etc., are frequently mentioned in the Memoirs 
of Baber, written about 1519, and the lujeh, to which he makes special reference 
(320), appears to be the mondl. Central India : Forsyth, l.c. 1889, 54-7. 

Kashmir: Lawrence, l.c. 118. United Provinces: Gaz., iv., 243. Bom¬ 
bay : Gazetteers Kaira, Panch Mahals, Ahmedahad, Ratnagiri, Thana, Kanara, 

Belgaum, Dharwar, Satara. Mysore : Rice, Gaz., i., 155.] 

(e) Pigeons and Doves; Blytb, Ann. and Mag. Nat. Hist, 1847, D‘E.P,,^ 
xix., 104; Darwin, Animals and PI. under Domes., 1868, i., 131-224; 236?! 

Bice, Squab Raising, in Farmer's Bull., U.S. Dept. Agri., 1903, No. 177 ; pig^oxxs. 
Blanford, l.c. iv., 1-52. It does not seem necessary to deal with 

this subject very fully. There are some 40 wild species known and 
valued, and in domestication practically all the breeds met with in Europe 
are to be found in India, and a few seem even to have originated in that 
country. 

Pigeons are closely connected with certain traditions of the Muhammadan Methods of 
faith, hence the birds are often protected in certain localities, such as at Mecca. 

They have been reared for pleasure from thd earliest times of the Moslem nobility 

of India. Baber {Memoirs, 7) teUs the story of the death of Omer-Sheik 

Mirza in 1494, through having been precipitated from his pigeon-house. In 

the Ain-i-Akbari (1590) full details are given of the methods adopted for rearing 

and training pigeons. Tumblers, carriers, pouters, etc., are mentioned, but it Tumblers, 

seems doubtfvd if the luckeh or luqqun of the Ain, identified by Blyth as having 

been the fantail, was so or not, though that name is commonly given to them ]?autails, 
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at the present day. The kokah pigeon, the voice of which sounds like the call 
to prayer, and the haghah, which utters a peculiar sound in the early morning, 
as also the yahu-yahu, may have been trumpeters and laughers. The lotan was 
doubtless a ground tumbler. One of the special and much-prized featiues of 
Indian pigeons is the remarkable way they return to the dovecote on a certain 
signal being given. 

Semi-wild. In some Hindu towns, such as Jaipur in Rajputana, pigeons exist in a semi¬ 

wild condition. A race of the blue rock has simply been allowed to breed un¬ 
disturbed for countless ages. This bird seems to differ from the English stock 
in having the lower part of the back ashy, instead of pure white, hence its separa¬ 
tion as Coiitmha ittferniedta. Baber speaks of the Indian rock-pigeons as 
being smaller and more slender than the Central Asiatic bird, and as having a 
sharper cry. 

i'ood. Pigeons are much valued by many classes of people as Food, and the traffic 

in them all over India must foe exceedingly great. They are usually brought to 
market alive, and fed from day to day by the traders. In Calcutta they are 
stored in large flat baskets, the owner feeding them by squirting from his own 
mouth into the gullets of the birds, one by one, a small quantity of grain and 
water. [C/. Settl. Bept. Jkelurn, 1883, 20 ; E. H. A., in Times of India, May 1899.] 

-Common (/) Poultry and Eggs. —This may be accepted as embracing the 

Powl. Domestic or Common Fowl, the Guinea-fowl, the Turkey, Ducks, Geese, 

Pigeons, etc. Since some of these birds are discussed in this article under 
their respective names, the present remarks may be restricted to the Fowl. 
Origin of. It is fairly generally accepted that all the Domestic Fowls of the world 
have been derived from Gnllus ferriigineiis, a bird met with in its 
wild condition throughout the lower Himalaya from Kashmir to Assam, 
and from the momitains of Burma to the Malay Peninsula, Sumatra, 
Siam and Cochin-China. It would seem probable that it was first domesti¬ 
cated in the Malay and introduced into India in that condition. It is 
mentioned in the Institutes of Manu, and appears to have reached Europe 
about 600 B.c. The wild bird, it has been observed, when reared in 
Crosses of Wild Captivity or when crossed with the domestic fowi, is more fertile when 
procured from the east than from the west of the Bay of Bengal. A 
few special breeds may have originated in India, such as the Chittagong 
and the Sooty Fowl. Examples of the Frizzled Fowl (a bird with the 
feathers curled backwards) and of Jumpers are not uncommon, the 
latter more especially in Burma. 

Indian Fowls Considering the importance of the subject, remarkably little of a trustworthy 

of to-day. nature has been published regarding the Indian domestic fowls. Ibn Batuta, 

Marco Polo, Varthema, Linschoten, Dampier and many other early travellers 
make special reference to the quality, size, and abundance of Indian fowls. 
Hove {Tours in Gujarat, etc., 1787, 80) says: “ In this country fowls are 
prodigiously large, and are called by the Europeans Colomb fowls. They breed 
them now about Surat in abundance. . . . Some of them are so large that they 
are often mistaken by strangers for turkeys.” It is difficult to conceive why the 
early travellers in India so uniformly speak of the fowls seen by them as “ large.” 
The ordinary fowl of India to-day is a very small and very inferior representative 
of the fowl of Europe. 

CMttagong Mention has been made of Chittagong fowls, and it may be added that it 

is customary to read of them as a peculiar and valuable race, characteristic of 
Eastern Bengal. In the Bengal Administration Report (1901-2), for example, 
the observation occurs that “ the best poultry comes from Chittagong and the 
hill tracts, and are short-legged, large-bodied birds, much resembling English 
Bxirma Jumper, fowls.” The “ jumper ” of Burma is an exceptionally short-legged bird, derived 
Cochin-China doubtless direct from the Chittagong breed. Further to the east, the Cochin- 
Fowls. China breed would appear to have originated. Game-cocks have from time 

Game-cociffi and immemorial been specially reared in many districts of India, and in some 

Cock-fighting. localities cock-fighting has, from the most ancient times, been a favourite 

pastime. Sonnerat {Voy. aux Ind. Or., 1782, v., 113) says he thinks the birds 
specially reared for cock-fighting are derived from the indigenous wild species, 
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a.ad. thus is led to believe that the domestic fowls of the world may have come 
from India. The special association of Chittagong, however, with the game¬ 
cocks of India has little more to justify it than the early association of the turkey 
with Calicut. Montgomery Martin, compiling from Buchanan-Hamilton, speaks 
of the people of Assam as keeping game-cocks {E. Ind., iii., 671). Lawrence 
teUs us that in Kashmir capons are specially reared for the table, but in India Capons, 
as a whole little or no attention appears to be given to special methods of breed¬ 
ing, feeding, etc., of fowls for the table as distinct from those reared for the 
supply of eggs. Bernier {Travels, 1656-68 (Constable, Or. Misc.), 1891, i., 

■251) attributes this to “ the people being tender-hearted toward animals of 

•every description, men only excepted.” ‘‘The markets are amply supplied 

with fowls tolerably good and cheap. Among others there is a small hen, 

delicate and tender, which I call Ethiopian, the skin being quite black.” Ethiopian Hen. 

Inspired possibly by Marco Polo, Linschoten (who was by no means as 

accurate an observer as Bernier) affirms that the flesh of the so-called Ethiopian 

as also the bones are black. \Cf. also Thevenot, Travels in Levant, Indostan, etc., 

1687, iii., 51.] Tegetmeier {Poultry Book, 265-8) gives full particulars of these 
so-called “ Nigger-fowls ” (the Sooty Fowls of some writers), and it need only 
be added that they are by no means common in India. John Leo (Africanus) 

{Qeog. Hist. Africa (Pory, transL), 1600, 314) describes the incubators in use in known. 

Egypt d-uring the 16th century. 

In the more populous parts of India (Bengal especially) fowls, like many 
other articles of food, have risen in price considerably within the past 20 to 30 
years. At the beginning of that period four large or eight small fowls could 
have been purchased for one rupee, while at present they cost 4 to 12 aimas 
or even one rupee each. {Gf. Scott, Dom. Poult, known to the Jews, Mem. Wern. 
jSoc., 1830, vi., 391-401 ; Wilson, Orig. Dom. Poult, 402-16; Low, Hist. 

Tenasserim, Journ. Roy. As. Soc., ii., 272; Anderson, Mandalay to Momien, 

16 ; Hoey, Monog. Trade and Manuf. N. Ind., 152 ; Voelcker, Improv. Ind. 

Agri., 405; Lawrence, Valley of Kashmir, 365-6; Collett, A.B.C. Guide to 
Rearing Poultry, Ind. ; Isa Tweed, Poult. Keeping in Ind. ; My Poult., by 
■“ The Indian Henwife ” ; Mackenzie, Popular Poult. Keeping ; Wright, The Book of 
Poult. ; Numerous writers in Indian public press such as in Bot^. Gazette, Aug. 

1895 ; Madras Mail, Feb. 1896 (report on the Dudar Poult. Farm) ; Ind. Agrist, 

Feb. 1898; MeCue and Bradshaw, Poult, in Agri. Gaz. N.-S. Wales, 1898, ix., 894-7, 

1161-80; Planters'" Gaz., Oct. and Nov. 1899 ; Pioneer, article by “Camellia,” 

Feb. 1900; Ind. Agrist, May 1900 (a report on Poult Rearing in Beng. at the 
Model Farm of Pakur) ; Poult in West Ind., in Imp. Dept Agri., Pamphl. 

No. 23, etc., etc.] 

TRADE IN EGGS .— ^Mention has already been made of the production of Ducks’ D.E.P., 

-eggs in Madras Presidency for the Burmese market. Though all large towns have i.j 160. 
regular supplies of eggs, nothing can be learned as to the sources on which they Eggs, 
depend. It would thus seem as if every great centre produced its own fowls and 
eggs, within its immediate neighbourhood. In the of&cial publication Prices and ladiaa Supplies. 
Wages in India, certain particulars are furnished regarding eggs in the Western 
Presidency. A rise in price has on the whole taken place, but in Bombay town Price, 
this is not material, as eggs sell at 4 to 5 annas a dozen. Taking the years 1871- 
75 as being 100, they sold in 1901 at 107, in 1902 at 100, and in 1903 at 103 ; 
in Sind at 127; and in Central India and Rajputana at 118. The traffic in Egg Albumen. 
Albumen is important. An article in The Indian Agriculturist (Feb. 1898) re¬ 
views an account that appeared in a Burma paper of the Chin-hiang China Cliina Trade, 
trade in that substance. Ducks abound in the neighbo-ixrhood, flocks of 4,000 
to 5,000 being not uncommon. The eggs are broken and the white separated 
from the yolk. The white or albumen is used in dyeing, being largely exported 
for that purpose to Europe, and the yolk, used in the dressing of certain leather, 
is in much demand in Europe. The Diplomatic and Consular Report (1901, 

No. 2601, 10) gives the returns of the Chinese traffic in egg-yolk. It rose from Yolk. 

13,788 to 22,533 cwt. 

[<7/. Ainslie, Mat Ind., 1826, 117, 288 ;*’0’Shaughnessy, Beng. Disp., 686-7; 

Boyle, Prod. Isinglass, 5; Honigberger, Thirty-five Years in East, ii., 320; Waring, 

Pharm. Ind., 281 ; Simmonds, Waste Prod., 1876, 118 ; Hoey, Monog. Trade and 
Manuf. N. Ind., 1880,152; Hendley, Med. Top. Jeypore, 1895,67; Lawrence, Valley 
of Kashmir, 1895, 366 ; Ind. Agrist, Feb. 1, 1898; Journ. Board of Trade, Sept. 

1899, vi., 149-56; Dec., 362; many newspaper articles on preservation of eggs, preservation 
on the testing their fresliness, etc., have appeared in the Indian press, mostly of Eggs. 
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reprinted from European, American and Australian publications. ISTo writer 
has, so far as I can discover, given particulars of the Indian markets or of Indian 
experience.] 

ig) Quail, Snipe, Plovers, Plorican, etc, —When speaking of the plains 
of India the quail and snipe are by far the most important of the game birds. 
The former are often captured in great quantities and sent alive all over 
India, and the latter are both trapped and shot. As a protective measure 
it may be added that some of the railways refuse to carry live snipe, since 
the birds do not eat after being captured, and are often handled most cruelly; 
for example, to prevent them fighting or escaping, they are blinded or otherwise 
disfigured. It is to be hoped, therefore, that very shortly, under the new Act 
measures may be enforced even more stringent than the humane action of the 
railway companies. The florican is valued as much for its rarity as for the 
delicacy of its flesh. [Cf. Ainslie, l.c. i., 392 ; Hunter, Imp. Gaz. Ind., vi., 
1886; John Burke in Field (reprinted in Times of Ind.), Nov. 28, 1899; 
Snipe-Shooting in Ind., Englishman, Eeb. 10, 1902; E. H. A. in Times of Ind! 
July and Aug. 1899.] 

4. Birds: Bdible lUBstBiCollocaliafrmieica and C.fucip7h(i<fa); 
Blanford, Fa, Br, Ind., iii., 175-9; Jacobus Bontius, 1629, in Piso, 
Ind. Utri. re Nat. et Medj, 1658, 66; IForrest, Voy. New Guinea, 1780,28; 
Milburn, Or, Comm., 1813, ii., 306 ; Crawfurd, Journ. toAva, 1834, ii., 178 ; 
Eoyle, Prod. Isinglass, 1842, 53; Griggs, Man. Nilgiri Bist., 159 • 
Carpenter, Rec. Geol. Surv. Ind., 1888, xxi., pt. i.; Hickson, Nat. N, 
Celebes, 1889, 49-50 ; Portman, Journ, Photo. Soc. Ind., 1892 ; H. Waring- 
ton Smytb, The Wide World Mag., 1898, 288-93 ; Foreman, Philippine 
Islands, 1899, 366. Edible nests are known in Hindustani as abahil-Jca- 
ghoslaK in Nicobar as hiJcai, and in Burma as gnathiet. 

A fairly detailed account of this curiously interesting edible product will 
be fotmd in the Dictionary. That article was compiled very largely from a 
report by Mr. Portman regarding the Andaman, and one by Mr. de Roepstorfi 
on the Nicobar supplies. Blanford tells us that c, ffuthoica, the Little 
Grey~rumped Swift, affords the purest quality of edible nests. It is met with 
on the coasts of Tenasserim and Arakan, as also on the rocks in the Andaman 
and Nicobar Islands. The breeding season is in March. The nests produced 
by €. fucipJiaga (= €. vtmifieu) are found in Ceylon, the Malabar Coast,, 
the Nilgiri and Anaimalai hills, etc. Its breeding season is March to Jime- 
The former bird gives nests quite free from grass, moss or feathers, the latter 
is much adulterated with the substances named, which are simply cemented 
together by the inspissated saliva. Jacobus Bontius was perhaps the first 
European writer who described the edible swallow’s nest. He gives an excellent 
picture, and says the nests are sold in great quantity throughout India. He 
regarded them as made from the foam of the sea, Mandelslo {Travels Ind.^ 
1639, 134), speaking of the Malay, says that the swallows’ nests were found 
“ on rocks by the seaside, and are of such esteem in China that they sell them 
for 3 or 4 crowns the lb.” It is probable that Volkamer {Nurrib. Hesper., 1714, 
ii., 236) is also alluding to this substance when he speaks of the chickens that 
spin fibre out of their mouths. Milbum says edible nests are foimd in caves on 
the sea-coast of Sumatra, Java and many of the Eastern Islands. “ The cleanest 
and best are almost as white as writing paper and as transparent as isinglass.’* 
“ They shoiold be perfectly dry; if so crisp as to break, it is the better.” 

The merchants who trade in this substance are Chinamen resident in Rangoon. 
The nests are assorted into three classes and then exported to China. The finest 
qualities go to Pekin. The Japanese do not use these nests, but they are said 
to fabricate an artificial nest from seaweed which is sent to China. The trade 
seems to be declining, as shown by the steady diminution of the sum paid in 
Burma for the right to work the supplies (see Manures, p. 769; Isinglass, p. 695). 

5. Birds : Industrial. —The materials that fall under this position 
are briefly—Bird-skins, Feathers, Guano and Quills. The first two may he 
taken collectively and the third will be found under Manures (see p. 769). 
[a) Bird-^skijas and Feathers, —It is customary to discuss feathers 
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SKINS AND FEATHERS 

ander Common Feathers used for upholstery: Down used for Quilts ■ 
ORNAMpTAL Peathees and Quills. In India the feathers of the 
domestic fowl are almost universally destroyed through the habit 
<»f removing them after immersion in hot water. Were an efiort 
made to remedy this defect, India might supply a large quantity of 
upholstery feathers. The same remark is applicable to the supply of 
down. Ornamental feathers are usually referred to three classes:- 
(a) those like the ostrich plumes whose barbules are long and loose, givint^ 
beauty of form , (b) those in which the plumes are decomposed, as in the 
egrets ; and (c) those that manifest great beauty and brilliancy of colour 
(see below under Plumage). Balfour {Cyclop, of India) appears to be the 
only writer who has so far afforded particulars of the feather industry— 
fortunately an industry of historic but not of great future intrinsic value. 
He tells im that the Madras dealers in birds’ feathers used to carry on 
their trade on an extensive scale. One dealer had nearly 100 sets of 
hunters, each composed of four or five shiJcaris and one cook: most of 
mese people are horawas (basket-makers) who live in and about Madras. 
Each set has its head man, who is responsible for the others. The sets 
are sent out once a year, each receiving from Rs. 20 to Rs. 100 together 
mth a number of nets, a knife, etc. They traverse all India, coUecting 
the feathers of kmgfishers, etc.” “ They bring back from 1,000 to 6 000 
sfons winch are exported to Europe, Burma, Penang, Singapore and 
Malacca. The blue ]ay feathers are much in demand in China 

(6) Ostr/cA.—Some few years ago an efiort was made to establish ostrich 
arming m India (near Agra) but with little or no success. Mention has • 
recently been made of Mysore as a favourable locality, a suggestion in- 
^ of Australian farms. [0/. Madrcbs ’Weekly 

Mail Aug. 1899; Pioneer, Sept. 1903: for Food to be given to Ostriches 
see Agave, p. 35.] ’ 

(c) P/oma^e-S/rds.—The following, it may be added, are the chief birds : 
Jmled in India on account of their plumage, the particulars given being 
abstracted very largely from Blanford. A certain amount of grouping 
has been attempted in order to save space; thus all the paroquets are 
brought together all the bustards together, etc., etc., the assortment 
being otherwise alphabetical according to the scientific names of the birds 
or groups of birds :— 

Arfea einerea [Pa. Br. Ind. (Birds), iv. 3S2 et seq), the Common or 
w sain, etc.; .4.-dteof« grayt, the Pond Heron or l 

5ogZa, m^%-bogU, Tmhhu, eba A common and familiar bird of rice-fields and 

Paddy-bird; also miUuieus eoromanaus, the I 
battle E^et or surkhm-hagla, gai hogla, huni kohu, etc. Tins egret is a constant C 
attendant on cattle and feeds on the insects that are attracted to them, 
bolater ^oups these tliree herons together as birds that produce feathers which 
^oper ^ quantities, but which do not fetch such high prices as the egrets 

Indian Pied Kingfisher, the koryala- E 
fcarifato; gmijrnensis (l.c. iii., 132), the White-bre4ted 

rnachranga, etc.; felargopsis gurtal [l.c. 
1-9), tlm Brown-headed Kmgfisher, gurial, hadami, etc. These and several 
^gfishers, such as .Hcedo ckota kilkila. A., granma. the 

bimt Indian Kmgfisher, and Ceyx tridnctgia, the Three-toed Purple King- 
hsher, are a,ll extensively slaughtered for their skins. Hunter [Stat. Aco. Benq) 
mak^ special mention of the traffic in the skins of kingfishers from Tippera 
^ says that in Darbfi^ga 

houses, all concerned in the bird-skin trade. One man 
told him that on an average he snared at least 100 kmgfishers during the season, 
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Coracias indica (Ic. iii., 103), the Indian Boiler, the Blue Jay of 
Europeans or nilkant, sabzak^ tds^ pdlu pitta, kattu kadei. As already men¬ 
tioned, this is perhaps the most extensively killed for its beautiful plmnage of 
all the birds, and as it is helpful to the cultivators, its destruction is to 

be greatly deplored. , i. . 

Eupodotis edwardsii {l.c. iv., 192 et seq.), the Great Indian Bustarci, 
the sohim, hukna, hum, tokdar, tugdar, hat-meka, kanal-niyle, wuth 

throughout India except in Bihar, Chota Nagpur, Orissa, Bengal. It is usually 
found singly or in twos or threes, and keeps chiefly to the open dry country, especi¬ 
ally wastes covered with low' grass and scattered cultivation. It feeds on insects, 
especially grasshoppers, small reptiles, fruit, grain, shoots of ^ass, ete. In 
the Ain-i~Akhari mention is made of the okar feathers of Kashmir. Baden- 
Powell gives the name onkar to the feathers used in making kalgt, we plumes 
of the khod or helmet. These were probably the black feathers of a Bustard, or 
of the Snake-bird (see below). lUatibara Maanteeni, the^Houbara bustard or 
hdbdra, tilur, talur, etc. A cold-weather visitor to Isorth-A^estern India, PanjaK 
Sind, Bajputana, Kach and Northern Gujarat. Otis tetrax, the Little Bi^tard 
ox chota tilur, met with in the Panjab. Lastly, Supheotis aurittt, the Lesser 
Fioriean or likh, chota charat, charaa, harsdti, ker mor, tan-mor, chim-mor, mala 
nimili, ete. Also s. hengaiensis, the Bengal Fioriean. These birds are found at 
times throughout India from the Himalaya to Cape Comorin, but the former 
chiefly inhabits the Peninsula south of the Godavari in w'inter, and breeds ua^he 
Deccan, Western and Central Provinces, Central India, Bajputana, etc. The 
latter occurs in the country from the foot of the Himalaya and the Ganges to 
the of Assam. Blanford observes of the former that the numbers are 

being greatly reduced by the unsportsmanlike practice of shooting during the 
breeding season. And of the latter he remarks that it is one of the most delicious 
of game birds. 

But it may be said that most of the above-mentioned birds are or rather 
have been killed on account of their plumage as well as for their flesh. Bustard 
feathers constantly appear in the Madras trad© reports. 

Gallus femigineus {lx, iv., 75), the Bed Jungle-fowl or jaugal-murgh 
(male), jangli-murghi (female); common throughout the Lower Himalaya from 
Assam to Kashmir. Also o. sonuevati, the Grey Jungle-fowl or komri, koli, 
etc., of South, West and Central India. 

The wdld fowls, though killed mainly for food, afford skins that are as a 
rule preserved and sold. The wild fowl ot South India is specially \alued for 
making artificial fishing-flies; its golden or ferruginous spotted feathers are 
unsurpassed for certain purposes, and fetch higher prices than do most other 
feathers met with in the market. 

Herodias alba {Ic. iv., 385), the Large Egret, mallang-hagla, tar-bagla, 
bara-hagla, pedda-tella-konga, mala-konga, vella^koku, etc. Found throughout 
India and Burma; often seen solitary but in association mth either of the next 
tw'o species. In North India and Burma it breeds in July and August, 
and in the Kamatak in December to February. Also M. gat'sietta —the 
Little Egret or kilchia, nella-nucha-konga. Common throughout India and 
Burma. Lastly JHf, inturme^ia, the Smaller Egret, patokha hagla, patangkha, 
etc. Met with throughout India and Northern Burma. The breeding season 
is the same as that of the large egret. These pure white, slim herons 
develop temporarily during the breeding season a dorsal train of feathers, which 
elongates and becomes “ decomposed,” as it is expressed, that is to say, the 
barbs are separate and distant from each other, thus forming the ornamental 
plume or aigrette for which these birds are much sought after and ruthlessly 
destroyed. 

The present trade in Egret and Bustard feathers seems to be chiefly in the 
hands of Madras traders. Some €!me ago Commercolly in Bengal was famed 
for its egret feathers, and these wwe used for head-dresses, tippets, boas and 
muffs. Although this trade still exists in Darbhanga, Purneah and Maldah, 
the birds are becoming very scarce. It w^ould seem that at the present day the 
chief Indian supply is from Madras. 

Leptoptilus dubius {lx. iv., 373), the Adjutant, or hargild, garur, chaniari 
dhauk, dusta, pinigala-konga, don-zat, pir-e-dang, etc. A useful scavenger that 
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SKINS AND FEATHEES 

used formerly to frequent Calcutta and is still met with at the Salt Lakes and 
has been found in immense herds in Burma. The down of the young ad¬ 
jutant bird is (or rather was formerly) made into ladies* boas and victorines. 
The under-tail coverts are collected and sold in considerable quantity. They 
are known in trade as Marabout or Commercolly feathers, and seem to be pro¬ 
cured at present mainly from Tirchoor and Malabar, though formerly the traffic 
was chiefly from Commercolly and Nadiya to Calcutta. It is described by 
.Blian (a.d. 250) ; Baber (Memoirs, 1519-25, 321) and Ball (Jungle Life, 82) both 
refer to the snake-stone said to be found in the head of this bird. 

Lophophorus refulgens (l.c. iv., 96), the mondl, nil, lont (male), karari, 
ham (female), nil-mor, wilgur, datiya, etc. An extremely beautiful and large 
pheasant found throughout the Himalaya, from Chitral and Kashmir to 
Bhutan, at altitudes of from 9,000 to 15,000 feet, except in the winter, 
when it may be found at 5,000 feet. Skins of the cock birds are extensively 
traded in all over India, and a fairly large number are annually exported, 
the supply received at Calcutta coming mainly from Bhutan and Nepal. 
Selater tells us that he has seen as many as 1,000 skins offered for sale at 
one time. 

Palasornis cyanocephalus (Z.c. iii., 251-9), the Western Blossom-headed 
Paroquet, the tuia-tota, faraida, kir, etc. A fairly plentiful bird in the 
forests of the lower Himalaya and Peninsula of India. fasdatus, the Bed- 
breasted Paroquet, the madna, kdjla, gour-tota, etc. Himalaya up to 5,000 feet 
from^ Kumaon to Assam, Manipur, Burma, Cambodia, Cochin-China, etc. 
An inhabitant of well-wooded tracts, but visitant of the intervening fields. 

iiepaiends, the Large Indian Paroquet or chandana, a bird met with 
plentifully in Northern and Central India, the lower Himalaya, the Northern 
Circars, Kangra and Mount Abu to Bengal, jp . roffa, the Eastern Blossom¬ 
headed Paroquet, the kyay-ta-ma of Burma. Lastly, JP. the 

Rose-ringed Paroquet or iota, lybur tota, tiya iota, ragu, chilluka, killi, kyay- 
gyoi, etc. This is by far the most plentiful paroquet of India, and abounds 
near towns and houses and prefers open cultivated lands to forest tracts. It 
often does much damage to field and garden crops. It is very frequently kept 
as a pet, and is a very docile and loquacious bird. Baber (Memoirs, 319) gives 
a long account of the various birds of this kind that were taught to speak by the 
people of India in liis day (early in the 16th century). 

Most of the above species of paroquets are extensively killed on account 
of their skins, but since they are very abundant and often very destructive, 
little regret need be expressed at their being annually killed off to a certain 
extent. Paroquet skins are largely exported from Hill Tippera. 

Pavo cristatus (l.c. iv., 68), the Common Peafowl, the mor, mahr, manja 
(male), manir (female), myl, nimili, noivl, etc. Plentiful throughout all the 
drier tracts of India. It ascends the Himalaya to 2,000 feet in altitude. 
Abounds in Gujarat (a fact specially mentioned“ by Thevenot in 1687), Kach, 
and Bajputana, and being protected, since regarded by certain Hindus as sacred, 
it frequently does much damage to the fields. The males moult their 
long trains after the breeding season, about September, and the feathers are 
collected by the villagers and sold, but in many parts of the country large 
numbers are killed, and their feathers and complete tails sold to the dealers. 
In Indian A.rt at Delhi (1903, 198—9) particulars will be found of the artistic 
use of peacock feathers. They are largely employed in ornamental work, 
such as the manufacture of fans, morchals, chauris, braids, etc. Some few 
years ago a large trade was done in peacock-feather braids, which were used in 
trimming dresses and for other such purposes. The chief centres of manu¬ 
facture are Agra, Aurangabad, Benares, Jhansi, ]\Iysore, Nepal and Savantvadi. 
Peacock feathers seem to be exported mainly “from Bombay. \Of. Baber, 
lx. 318 ; Ainslie, Mat. Ind., 1826, i., 290.] 

Plotus melanogaster (l.c. iv., 344), the Indian Darter or Snake-bird, the 
oanwa, pan duhhi, goyar, etc. This bird exists throughout India and Burma, 
wherever fairly extensive lakes, marches, etq,, of fresh water or large rivers with 
slow currents occur. According to Jerdon the lengthened scapular feathers are 
looked on as a badge of royalty by the Khasias, and were once the badge of 
one of the Bengal regiments of Irregular Cavalry. The birds are hilled on 
account of these feathers, which formerly were fairly extensively exported. 

Tragopan melanocephalus (l.c. iv., 100), the Western or Simla Homed 
Pheasant, jewar, jaghi, sin^-monal, jigurarm (male), bodal (female), falgur, etc. 
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North-West Himalaya from Garhwal to Hazara. T. satifra, the Crimson 
Homed Pheasant, the lungi, omo, hap, tar-rhyak, etc. Eastern Himalaya 
from Garhwal to Bhutan. These two pheasants are sometimes called the 
Argus by European sportsmen, and their skins are generally sold under that 
name—the true Argus occurs in the Malay Peninsula. 

XJpupa epops (^.c. iii., 159), the European Hoopoe and r. ititHea. the 
Indian Hoopoe or hudhud, sutdr, koyideh pitta, chaval kuruvi, toun-bee-sote, etc. 
The former is met with in the Himalaya and on the plains of Northern and 
Central India, and the latter throughout India and Burma, except Sind and 
the Western Panjab. Both birds are extensively slaughtered on account of 
their plumage. [Cf. E. H. A. in Times of India, Sept. 29, 1899.] 

Trade in Birds, Skins, etc. 

(d) Feathers.— The above are the chief birds killed for their brilliant 
feathers, but all birds vith bright-coloured plumage may be and occa¬ 
sionally are killed for that purpose, such as the honey-suckers, bitterns, 
jays, water-hens, bee-eaters, orioles, shrikes, bulbuls, grebes and horn- 
bills. The trade in these and such-like is a very ancient one. Varthenia 
{Travels, 1510 (ed. Hakl. Soc.), 200), speaking of Tenasserim, alludes to 
the sword-hilts made of the helmet-hornbill. The modern trade in feathers 
of all kinds fluctuates greatlv. In 1880-1 the exports were valued at 
Ks. 2,69,447 ; in 1884-5 at Es. 6,33,017 ; in 1887-8 at Es. 5,70,495 ; 
in 1895-6 at Es. 5,55,185, since which date it appears to have declined 
materially ; in 1900-1 it stood at Es. 1,35,440 ; in 1901—2 at Es. 1,79,618; 
in 1902-3, at Es. 88,691 ; in 1903-4 at Es. 5,093 ; in 1904-5 at Es. 880 ; 
in 1905-6 at Es. 4,416 ; in 1906-7 at Es. 1,437. In former years the 
major portion of these exports went usually to the United Kingdom, 
which took in 1895-6, Es. 4,18,006 ; in 1902-3, Es. 60,000; and in 
1906-7, nil. More recently to'.China (Hongkong), which took in 1895-6, 
Es. 58,562 ; in 1902-3, Es. 23,387 ; and in 1906-7, Es. 1,350. Practically 
the balance on these valuations of the total for the years in question goes 
to the Straits. The imports of feathers are unimportant. As a natural 
consequence of recent legislation the portions of this traffic concerned in 
the foreign supply will be discontinued. 

(e) Quills.— The traffic in bird-quills is unimportant. Peacock 
quills are used in embroidering leather, as for example in the small boxes 
made at Bilaspur and Anandpur in the Panjab, etc. Porcupine quills are to 
a small extent employed in South India, mainly in veneering fancy boxes. 

BIXA ORELLANA, Linn. : FI Br. Ind., i., 190 ; Pomet, Hist 
Drugs. (Engl, ed.), 1712, 224 ; Gamble, Man. Ind. Timhs., 38 ; Cooke, FI. 
Pres. Bomb.; i., 53 ; Duthie, FI. Uf fer Gang. Plain, i., 58 ; Burldll, Agri. 
Ledg., 1904, No. 12 ; Bixineje. The Annatto or Arnotto, roucou, 
urucu (Brazil), latJcan, koug kuomhi, jarat, kisri, jafra, kuragu-mangjal, 
rangamali, tJii-din. 

A shrub originally a native of America and now largely cultivated in India 
for the dye afforded by its seeds. It is very common in S. India, and believed 
to be there almost completely naturalised. Hove speaks of its cultivation in 
Bombay in 1787, and Buchanan-Hamilton {Stat. Acc., Dinaf., 1833, 155) mentions 
that “ the Bixa, an American plant, is now rapidly spreading over Bengal.” 
Occasionally planted for ornament, especially in Ceylon; the least touch of 
frost is fatal, but it will grow alnlOst anywhere within the tropics where the 
rainfall is 50-60 inches. The plants make a good hedge or wind-break. 

There are two forms, one having white flowers and greenish capsules, 
the other pink flowers and red capsules. The pink-flowered form is viewed as 
most desirable though it is not always the most easily grown, although one or 
other exists throughout tropical India. Fuller particulars of the distribution 
and ctiltivation will be found in jVIr. Burldll’s Beview of Existing Knowledge 
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Pomet gives an admirable drawing shoving the plant and a roucou factory. 

The pmp surrounding the seeds gives a beautiful flesh-coloured Dye Dye. 
largely used for silks. In combination with the red powder of 

a bright orange-red colour is obtained. The dye is exported 
to Europe from the West Indies to be used in colouring cheese, chocolate, etc. Gheese- 
It may be extracted from the seeds direct, or the pulpy matter may be colouring, 
^parated by boiling and made into cakes—the usual commercial form in 
Europe. The cakes are wrapped in the leaves of the banana and known as 
^g-animtto. The West Indians are said to rub the pulp off in their hands, and 
by Mdmg lemon-jmce and gum make crimson paint for their bodies. The 
mordant einpl^ed with arnotto is usually crude pearl-ash : the alkali facilitates 
solution but anects the colour. The dye is fleeting and is chiefly used for silk 
but to some extent also for cotton-cloths, e.g. in Caehar. The Manipuris are said 
to avail themselves of the fruits of Oardnia peattuetiimta to deepen the colour 
of silk after dyeing with oTTiotto and also to fix it. The latter suggestion 
needs vmfication, since the dye is not as a rule considered fast. The bark yields 
a good Fibre used for cordage in the West Indies. In Medicine the seeds are Fibre 
regarded as astringent and febrifuge. The friction of two pieces of the wood is re- Medicine, 
ported to produce fire very easily, and for this purpose is used by the West Indians. 

The best Cayenne (“ cake arnotto fetches in France about 200 francs prices of 
per 100 kilos, and m Germany about 80 marks per 100 kilos. Its use has Dye-cak-e. 
been ousted from^ India to a great extent by the introduction of aniline dyes, 
and the demand is perhaps too small to encourage export. In the Toronto Ex¬ 
hibition leaflet (1902) it is stated that the value of the exports from Jamaica in 
1900 amounted to £5,800. From the London market reports for 1903 (in 
Brit, and Col. Drug. ; or Chem. and Drug.) it would appear that from 2|d. to 4d. 
per Ih. is obtainable for best Madras seed, but that the demand is very limited. 

It may be mentioned that the average production per acre is about 64 to 74 
maunds of seed 3 delding some 26 to 30 seers or rather under 1 cwt. of dye Wf 
Taylor, Topog. Stat. Dacca, 1840. 143; De Candolle, Orig. Cult. Plants (EngL ed.), 

1884, 401 ; Lawson, Pharm. Journ. and Trans., 1885-6, 645 ; Watt, Select. 

Bee. Govt. Ind., 1888-9, i., 55; Pharmacog. Ind., i., 149; Kew. Bull., 1890, 

No. 48; Ferguson, All about Aloe and Bamie, 1890, 54 ; Moodeen Sheriff, Mat. 

Med. Mad., 1891, 38—9; Kaimy Lall Dev, Indig. Drugs Ind., 1896 47 • 

Thorpe,^ Diet Appl. Chem., 1898, i., 173 ; Cat dea PI. Econ. Colon., “ UHorl 
Golon.,^" Brussels, 1900, 44; Jackson, Pharmaceut. Journ., April 4, 1903* Bull 
Union Agri. Caled., 1903, ix.. No. 75, 6-7.] 

BCEHMERIA NTIVEA, Qaudich; JB. niveau var.tenacissima^ D.E.P, 
Miqud ; FI. Br. Ind.' v., 676 : Bueli.-Ham., Stat. Acg., Dinaj., 194 ; Watt, i.,’ 4 ei- 84 ; 
Rhea and Allied Rhea Fibres, ia Select. Rec. Govt. Ind., 1888-9, i., pt. ii., 283 ; P*- i-- 

Rein, Indust. Japan, 1889, 167-8 ; Mictotte, Traiie dc la Ramie, 1891 ; 

Hosie, Three Years in W. China, 1890, 73-4 ; Watt, Boehmeria nivea— 

Rhea and China Grass, Agri. Ledg., 1898, No. 15 ; Bretscliiieider, Hist. 

Europ. Bot. Disc. China, 1898, 42, 99, 133, 495-6, 770 ; Wray, Ramie Cult, 
in Perak, Mus. Notes, 1898, ii., 103-24 ; Barraclougli, Ramie, Rhea, China- 
grass, etc., in Text. Merc., (a series of articles), May 26 to June 16, 1900; 

Der Tropenpflanzer, 1902, vi., 186-90 ; Frank Birdwood, Journ. Soc. Arts, 

1904 ; Ramie, Dipl, and Cons. Rept., 1904, No. 3280, 54 ; Botkier, also Bigle 
de Cardo, La Ramie, in L’Agri. Prat, des Pays Chauds, 1902-3, ii., 176-97 ; 

1904, iv., 335-54; 1905, v., 56—67; Coventry, Rhea Exper. in India, Agri. 

Journ. Ind., 1907, ii., pt. i., 1-14; Kew Bull, (numerous passages); 

Hanausek, Miaro. Tech. Prod. (Winton and Barber, transl.), 1907, 90-1. 

It seems doubtful if tbe two forms indicated by tbe above-mentioned 
names can be botanically regarded as* anything more than climatic or 
geographical races of one species. The practical value of their separate 
recognition may however be accepted as at once demonstrated by the 
circumstance that the one—the China plant—has been grown in the 
open air in England and regularly sown as a field crop in the south of 
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materials of cultivation prohibitive. This last statement might be compared with 
the final experience of Mr. Cyril E. Baxendale of Selangor. That gentleman 
seems to have been most unfortunate to say the least of it, for he tells us that his 
correspondence with “ ramie spinners would fill a massive tome.” He could not 
apparently dispose of some of his produce, and had to direct it to be burned in 
order to save demurrage charges at Liverpool. As a not unnatural consequence 
he adds, “ We now leave the ramie to the cows. They like it.” \Cf, Capital, 
Aug. 11, 1904; Agri. Bull. Straits and Fed. Malay States, 1903, 359, 362-6; 
and compare with Ind. Card, and Plant., Dec. 15, 1898.] 

4. I have endeavoured to point out that the most satisfactory regular cultiva¬ 
tion and the most promising experiments seen by me, have been those within 
approximately the self-same latitudes as the successful production in China. In 
other words, the southerly extremities of B-angpur and Bogra in Eastern 
Bengal would be approximately in the latitude of Canton and Formosa, and 
the most northerly Indian area (Kangra) in that of Nanking. Thus the Indian 
area of successful production so far as ascertained by me corresponds fairly 
closely with that of China, and I have urged that in dealing with the Chines© 
form of the plant, at all events, it would be well in the future to concentrate 
attention on the region indicated. And I may add that within the more southerly 
limits of that area I found the plant by no means so vigorous as on the most 
northerly, so that a northern rather than a southern extension would seem 
most full of promise. Outside the area, more especially within tropical 
tracts, it would appear likely, however, that good results might be obtained with 
the Rami© or Malayan plant. 

Conditions of Cultivation ,— During mj tour of inspection through 
the Indian rhea districts I had frequent occasion to comment on the 
singular uniformitj that prevailed in the name given for the plant, the 
character of the stock grown, the location of the plots of land under the 
crop, the class of cultivators concerned, the method of cultivation 
pursued, the system of separation of fibre employed, and the purpose 
to which the fibre was put. These and many other points seemed 
significant and highly exceptional in Indian agriculture as a whole, 
where much diversity of opinion is usually manifested. In Bengal and 
Assam the plant had to be grown in order to secure fibre wherewith 
to make or repair fishing appliances, and there the matter began 
and ended. Usually the Indian agriculturist shows interest in the 
produce of his fields ; rhea is not an agricultural crop, it is a plant grown 
by or for the fishermen! In only one Sub-division of the Rangpur 
district (Kurigaon), and even there in connection with but one or two 
villages, was it found as a field crop in the hands of the regular cultivators 
(rajbunsis). Everywhere else it was exclusively a garden plant found 
on the homesteads of the fishing classes. On an average the plots would 
not exceed 20 square feet in size, and were as a rule beds of pure manure 
sometimes 2 feet in thickness, raised above the level of the surrounding 
land, and closely fenced in to protect the plants from cattle which other¬ 
wise would completely devour the crop. In China it is practically grown 
on poudrette. A writer in The South Indian Observer (March 1902), who 
professes to have a practical knowledge of rhea-growing both in India and 
China, says that no part of India is in any sense a favourable field for 
the introduction of the rhea-planting industry. [Cf with the reprint in 
Plant, and Gard., June 1902, and compare also with Plant, Gaz., Dec. 1898.] 

A Garden, not Field Crop, —fei the whole province of Bengal it would 
be difficult to find a better soil or a more enlightened class of cultivators 
than in Rangpur, and yet few, if any, have taken to rhea, in spite of 
the fact that the fibre fetches locally from £50 to £180 a ton and 
even more fabulous prices. They have witnessed the plant being 
grown by the fishermen for at least a century. Buchanan-Hamilton’s 
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description of its cultivation in 1807 miglit be given as an account 
of tbe rhea-production of to-day, and yet the cultivators gave 
:alinost invariably one answer to the inquiry made by me why they 
did not take to rhea. “ Why should we ? ” they asked. We have other Crops 

other crops that pay quite as well and give infinitely less trouble.” 

'To that I had no very definite answer to offer. It would have been 
useless to have made the assurance that if they were prepared to risk 
a little, a large export might be developed and machinery invented that 
would perhaps render rhea-fibre production both profitable and easy. 

The Indian cultivator is neither willing nor able to imdertake risks, still 
less to purchase machinery. Tobacco and ginger in Bengal and tea in 
Assam are consequently likely to continue to occupy the land best suited 
for rhea, until European capital and enterprise come to the aid of local 
Tesources. Er. Buchanan-Hamilton drew the attention of the Indian 
cultivators to rhea as a valuable fibre and expressed the hope that jute versus 
.(which he also found in the same districts with rhea), a fibre then quite 
unknown in Europe, would not attract attention until san-hemp had 
been given a fair trial. What has been the result of the hundred years that , 
have come and gone ? Both rhea and san-hemp are in the identical 
positions to-day that they were when Buchanan-Hamilton wrote; in fact 
•if anything they have gone backward, while jute has expanded into one 
of the most important crops of present-day Bengal agriculture. It cannot, 
therefore, be said that in the region of rhea cultivation the farmers are op¬ 
posed to such new crops as trade may demand, so long as they are profit¬ 
able. The undoubted answer to the present state of affairs must be that xo laducement 
jute has paid handsomely and rhea has hitherto offered no inducement 
to extended production. 

Indian System of Cultivation. 

It may perhaps be as well to bring into prominence the admission 
‘that it is impossible to furnish a definite statement of the cost of 
production and possible margin of profit in rhea cultivation. Though 
many writers have loudly condemned unfavourable opinions about the 
future of rhea and have given their personal assurance of ultimate 
success, no one has been either able or willing to furnish actual data that 
could be accepted as representative. It may perhaps be the more convenient 
course, therefore, if I arrange province by province such material as exists 
regarding the methods of cultivation and experience gained generally. 

Bengal: Eastern and Northern.— Soil and Rotation, — At Joyganj, in the Bengal, 
district of Dinajpur, the late Kajah Syama Sankar Roy, Bahadur, ex- xatwe 
perimented with rhea. He laid out several plots of high land that 
contained a rich loamy soil and aggregated 600 acres. He placed the 
plantation thus formed under the charge of a European manager. The 
plants grew remarkably well and gave three (sometimes four) cuttings cuttings, 
a year. The experiment had to be discontinued, however, since the 
price offered for the produce was not equal to actual cost of production. 

The land was simply abandoned, and fourteen years later (the date of my i^aiiure. 

visit) not a plant of rhea was to be‘'found, though much of the land 

had never subsequently been cultivated. In Rangpur district rhea indigenous 

is fairly extensively grown, but with one or two exceptions not 

.as a field crop. It flourishes exclusively within the tobacco-growing 

portions of the district, and most successfully where the finer qualities 

*of tobacco are produced. It demands the best soil; the land must be Bestsoii. 
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above height of prolonged inundation, but possessed of free subsoil moisture' 
(which in Eangpur is about 3 feet below the surface) ; the fields have,, 
moreover, to be manured and carefully tended. In Eangpur wherever 
soil of a rich sandy loam occurs, there hankum cultivation may be 
expected, and wherever heavy clay soils appear there it disappears. In 
other words, wherever a situation and soil suitable for tobacco is met 
with, there rhea may be found, and when grown on fields it is rotated with 
tobacco and ginger. Of Bogra the same remarks may be made, viz. 
that tobacco and rhea occur on sandy loam, rotating with chillies and 
sweet potatoes, but that the absence of all these is universal with the 
appearance of red-clay soils. 

It is hardly necessary to repeat similar observations regarding the other 
districts of Northern and North-Eastern Bengal. The plant is not grown in 
every district, nor in all parts of the same districts where it is met with. In 
Dinajpur, for example, it is confined to the northern tracts ; in B-angpur, Bogra, 
Jalpaiguri and Kuch Behar, similar isolations exist. In other words, there are 
conditions that seem to have arbitrarily restricted production in the past and 
which are admitted freely by the cultivators as favourable or unfavourable 
to the crop to-day. One instance may be given at once. Bhea will not grow 
as a field crop nor even as a profitable garden plant to the south of Bogra in 
the rice and jute clay lands. But much more obscure though doubtless of equal 
value are the botanical facts I have endeavoured to deal with in my report. The 
comparative absence of leguminous plants, both as wild species or as field and 
garden crops, is a most significant feature of the rhea country. So again im¬ 
portance must, I believe, be attributed to the appearance of certain peculiar 
garden crops, not met with outside the area in question. Of these I would 
specially mention— Malva vertieillataj Chrifsutithetniini eoronut'lttm, JBrasHie€i 
euneifolia (a plant closely allied to Chinese cabbage) and Munteoc vesicafiuft, 
which, with the green tops and flowering shoots of rhea itself, are all ex¬ 
tensively eaten as vegetables and take the place very largely of the peas 
and beans of other parts of India. So again €^orc7iot'us is very 

possibly a native of China and that plant is common in Eastern and Northern 
Bengal and Assam, while €. is the jute of the other districts of 

Bengal and of India generally. These are striking coincidences if that be the 
view taken of them. In my opinion they have a far higher value, and justify 
the conclusion that there are climatic and other physical conditions intimately 
associated with the restriction of the area of what might be called the Indian, 
commercial (or rather, successful) production of rhea to the tract of coimtry 
indicated—a country that might be said more closely to resemble the rhea area 
of China than of any part of India. 


Methods of 
Cultivation. 


Seasons. 


Weeding and 

Hoeing. 

Marnire. 


Methods of Cultivation, —In Bengal rhea is propagated by root cuttings,, 
though the system of burying stem-cuttings horizontally is sometimes pursued,, 
more especially to All up vacancies and to increase the number of plants in the 
field. The cuttings are usually 6 to 9 inches in length and planted under 3 to 4: 
inches of soil. They are placed from 1 to 3 feet apart each way. There are said 
to be two seasons for transplanting, the first in April to May (before the commence¬ 
ment of the rains), and the second in September to October (at the close of 
the rains). The majority of cultivators favour the former season. The 
fields are weeded and hoed after each cutting and heavily manured every year 
duriug the cold season. Unless so treated, and liberally, the plants should be 
removed into new plots of land after two, three, or at most four years, according; 
to the fertility of the soil. 


Number of Cuttings. —The shoots are cut down when the bottom portion 
of the stem begins to turn a brown colour. At this stage the leaves, low down 
on the stem, also begin to fall off. Two to four or even five cuttings are obtained 
Sho^ a year, the shoots being 4 to 5 feet in*height. The majority of cultivators mention 

three cuttiugs as a good average crop. Two cuttings they regard as indicative 
of neglectful cultivation, and five or six, they hold, can only be obtained from very 
small plots, shaded, heavily manured and freely watered. As a rule the entire 
plot IS cut down at one and the same time, but occasionally the more intelligent 
Seized cultivators select the stems when ripe, and thus practically cut only small quanti- 

Cuttmgs. ties at a time, but throughout the year. ^ h 
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*^® were given as the seasons 

"f “ J™® (*h® best); 3rd in 

■^“i^-’ But many cultivators prefer to reject the May 

cutting and to use it for green-manuring the plot, thus having only tliree 
•cuttu^. If transplantation_takes place in April to May, there are usually only 

^ cutting made later than August is 
®' “i|®rior fibre. Many cultivators, nevertheless, cut 
• do-tm the ptats once or We during the cold season, but with a view to cause 
a vigorous simultaneous shooting for the June cutting! 

® _Mormation_ procur^ by me on this subject was so unsatis- 
+S x*j*t*° P’^blish it. So far as I can learn, the average yield of 

flon homestead-lands, worked out to the acre, would no/exceed 

j •*! x^-' P®r annum of roughly cleaned and dry fibre. As 

°n?To SY ’^® *bat the average yield of jute might be put 

at 15 to -0 maunds. It has been urged by some writers that since it^ves 2 3 
® year, the yield of rhea is bound to be higher thaS the one 
tlS]lte occupies the land for, say, o^y a few months, 

^ Y Y P®!®YY Y* ®’'°P ; ** “S'”- he raised on much 

cheaper and more abundant land than rhea; it demands Uttle or no cultivation 
and usually no manure ; and lastly the fibre is easily separated. With these 
advantages, let alone the facts that it produces more stems to the acre and these 
,^ow to a length equal to the combined length of all the cuttings obtained from 
rhea, it is not to be wondered at that jute is both more popular and more profitable 
than rhea at the prices at present offered by Europe. 

Probable Direction of Bxpamion.-^The most llopeM prOSpect of a future 
Bidiau expansion may be said to lie within its present area in North 
Bengal. The overflow might then be looked for to pass east and north¬ 
east into the valley of Assam rather than to go to the southern and 
south-western or south-eastern districts of Bengal. In fact, it would 

O' migration north-east since the date 
01 Buchanan-Hamilton s ^ explorations in 1807. Its suitability to the 
Rangpur and Jalpaiguri districts and to the Duars, would point, however, 
to a possible expansion westward towards Tirhut. In other words, it 
would alnaost^ seem as if the Indian rhea of cultivation might become 
distributed within the belt of districts which, starting in the extreme 
■^st-north^ast in Lakhimpur and passing through Sibsagar, Nowgong, 
Kamrup, uoalpara, Kuch Behar, Rangpur, Jalpaiguri and the northern 
^^xtremity of Dmajpur, would pass still west to Purneah, Bhagalpur, 
Durbhanga, Muzafiarpur, Champaran, and possibly also to Saran. The 
sub-montane character of this tract of country, skirting as it does the foot 
of the Bhutan, Sikkim and Nepal Himalaya, may be at once admitted as 
very possibly possessing many physical and meteorological characters in 
■^mmon. It may be said to lie between 25*^ 30^ and 27^ north latitude. 
How far a western expansion maybe possible the future alone can reveal, 
but added that recent experiments in Tirhut and those pro¬ 

posed in Purneah seem encouraging. No climatic difficulty would appear 
■at all events to exist in the way of an eastern distribution. Rangpur lies 
right in the centre of the region indicated, but, as already stated, the crop 
was found to attain its greatest perfection in the north and the north¬ 
eastern divisions of that district—the portions that may be said to face 
•eastward towards the Brahmaputra valley. 

^ By way of concluding these brief observations on the Bengal rhea 
mdustry,^ it may be added that Sir D. M. Hamilton, of Messrs. Mackinnon 
Mackenzie & Co.,^ is believed to have prosecuted with fair success the 
experimental cultivation of JBwhwi&pici fiivsti for some few years in 
the immediate neighbourhood of Calcutta. It may, therefore, be said 
that the Indian people are looking to him to prove or disprove the com- 
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mercial possibilities of this fibre. Capital and personal entlinsiasm are 
tbe essential elements of success, and it seems, therefore, likely to be 
established whether Lower Bengal is or is not the most hopeful centre. 
And as having a direct bearing on this issue it may be added that 
a writer in The Englishman (Dec. 6,1900), who signed himself “ D. M. H.,’’ 
made the pertinent observation, “ Until we know the cost of growing the 
article it is not much use discussing the cleaning and manufacture.” 
That is the crux of the whole controversy ; will it pay ? 

Assam .— It is perhaps hardly necessary to repeat all the conditions 
and circumstances of rhea cultivation in this province, since in most 
essentials these are identical with what have just been stated regarding 
Bengal. One or two important difierences may, however, be set forth. 
Assam, having been a poorly populated country prior to the advent of 
tea, much of the fertile sandy loams that in Northern Bengal have for 
centuries been under crops were available for European enterprise and 
rapidly became tea-gardens, instead of rice, wheat, tobacco, ginger and 
rhea farms. Any expansion of rhea plantation in this province would,, 
accordingly, have to contend with tea, for available waste land, and with 
European planters instead of Native landholders. Another feature, and 
one of even greater importance, may here be stated, namely that the 
valleys of the Brahmaputra and Surma carry culturable flat and undulat¬ 
ing lands far to the north of the districts discussed in connection mth 
Bengal. According to my observations this northern trend is distinctly 
advantageous. Moreover, Assam possesses in a remarkable degree the 
features of vegetation already discussed in connection with Northern and 
North-Eastern Bengal. As I take it, therefore, Assam is pre-eminently 
the rhea province of India, though doubtless to this category must be 
added the northern tracts of Burma, which are practically an extension 
eastward of the rhea area, until it becomes conterminous with that of 
China, Cochin-China and the Malay Peninsula. In fact it might be said 
that the districts of Northern and North-Eastern Bengal, discussed above,, 
are collectively the most western section of the great Rhea, China-grass^ 
and Ramie area of the world. 

Two other peculiarities of Assam may now be mentioned—one highly 
favourable, the other unfavourable. There is a climatic feature of the: 
rhea area that in Assam becomes greatly developed, namely the winter 
rains and humidity. The cold season instead of checking growth carries 
it forward, so that the growing season extends almost right up to the hot 
season. In other parts of India the dryness of the atmosphere during the 
winter months is such that growth is checked at the close of the rains. 
The untoward aspect is that the immense natural fertility of the soil has 
rendered the Assam people the least industrious of all the races of India, 
As a rule a man need not work more than half the week in order to ensure 
not merely the necessities of life, but the comforts that he and his family 
desire. That being so, nothing in the world -will induce the ordinary 
Assamese cultivator to do more work than he pleases. It is hopeless, 
accordingly, to look to the peopl§ of the country to engage in a new and 
arduous piece of work, however remunerative it might be. If rhea is to 
be^ estabhshed in Assam it will have to be by European capital and enter¬ 
prise and through imported labour. Will this pay ? It might as a 
by-product with tea, but we have nothing to show that it would by 
itself. 
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Se^on^.-^Th© pioneer myestigator of rhea in India was apparently Col. 
b. r. Mannay. In 18o0 that indefatigable agriculturist published a report of his 
expeninental plantation, and described the Native methods and results in lan- 
guap that left little to discover for those who followed. He obtained 6 maunds 
ot ctean fibre, but was of opinion that a higher yield with more accurate methods 
might be obtained. Mr. Monahan (while Director of Land Records and Agri¬ 
culture) wrote a bulletin on rhea cultivation in this province. As that paper 
IS easily procurable, and has been largely drawn upon in my detailed report, I 
do not consider it desirable to reproduce it further. Briefly, it may be said that 
just as in Bengal so in Assam, the finest sandy loams are required for the culti¬ 
vation of this plant—a circumstance that of necessity enhances the cost of 
production. It is usually planted out in April and May, or in October and 
November. After two years the soil becomes exhausted and the rhea stems 
weak and thin ; the roots are then taken up, divided, and replanted in a plot of 
land specially prepared for their reception. With frequent manuring the plant 
may, however, be continuously grown on the same land for many years. Rhea 
pitted about the end of the rainy season, say October to November, wiU yield 
a first cutting about the end of March or beginning of April, and will continue 
to give cuttmgs every month or six weeks in the rainy season and every two or 
three months in the cold weather. It would thus seem that in Assam four or 
five cuttings a year may be depended on, say in May, June,'July, August and 
November, or even as late as December. One cultivator whom I questioned 
personally said that he could make his plot give cuttings every 15 or 20 days; 

opinion, was purely a question of manure and moisture. He held 
that the quality of the fibre depended upon the rapidity of growth; the older 
the stems the coarser the fibre, and hence high manuring paid, and when moisture 
was deficient irrigation would also be profitable. A sudden interruption to 
gro^h, he thought, ruined the fibre. I believe upon the whole he was very 
^arly ^^gh"^ and his remarks have a special bearing on the rhea produced outside 
the area I have indicated, more especially in the warm dry tracts of Northern 
India, which have a short term of annual humidity followed by many months 
of extreme heat and an absolutely dry atmosphere and soil. 

Fie/d.—-This has been variously stated. According to Mr. Monahan, 
anjrfcmng between 76 lb. and 605 lb. of cleaned fibre may be obtained per acre 
accOTdmg to the care and attention bestowed on the crop. An estimate, based 
on the results obtained at the Nowgong Jail, came, however, to 911 lb. Mr. (now 
Sir James) Buckingham, who has given the subject of rhea cultivation in Assam 
considerable attention, thinks that 640 lb. (8 maunds) would be a safe average. 
According to another experiment in Nowgong, reported on by Mr. L. J. Kershaw, 
the outturn was: July cutting, 48 lb.; September, 169 lb. ; and October, 116 
lb.; three cuttings a year and a total of 338 lb. per acre. But from an actual 
experiment, performed by purchasing a plot of growing rhea and reaping the 
crop, Mr. Kershaw showed the outturn to be 900 lb. per acre, although the 
stated that his last year’s experience was 600 lb. in three cuttings. 

Doubtless the labour question, as already observed, is the first and foremost 
consideration in Assam, while in Bengal the chief difficulty may possibly be to 
secure suitable land for the crop. 
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Burma, —So little is known regarding the rhea cultivation of this Burma, 
province that no good would be served by reviewing in detail the informa¬ 
tion that actually exists. Mr. Copeland, Deputy Conservator of Forests, 
reported of Nanlan that small plots were to be found attached to several 
houses in all the villages on the plateau. His account of the method of 
cultivation, process of separating, and uses of the fibre, etc., is precisely 
that already narrated in connection with Bengal and Assam, except ideatioai 
that Mr. Copeland is of opinion that the Shans would very possibly 
extend their cultivation if a remunerative price were offered for the fibre. 

From Maymyo was received a sample*of what was spoken of as ‘'wild- 
rhea, and known to the Natives as hpetye. This proved, like the 
Assam wild-rAea, to he an entirely diferent plant and not rhea at all. 

The Burmese so-called wild-rhea was the stinging-nettle— Girurdinia NagM Nettie. 
heterophylla, (see p. 161), which thoroughout the mountains^of India 
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is now and again employed by tbe Mil tribes as a source of fibre, and 
is best known to commerce by tbe name of Nilgiri Nettle. Amongst the 
Shans tbe true rbea is, however, fairly extensively grown, and under the 
name of gun. The fibre is separated by scraping ofi the cuticle, then break¬ 
ing out the core of wood. It is twisted into thread and woven into small 
bags, or employed in sewing leather sandals, etc., on account of its great 
siioemakers’ strength. A modem European use of rhea is the manufacture of shoe- 
makers’ thread. The Shan bags are similar to the Naga bags made of 
wild riha or Villehminea mtegTifolia (see p., 164). 

Panjab. Panjab .—Ear away to the north-west, in the mountainous district 

of Kangra in the Panjab, the first European investigator (following 
on the path of Col. Hannay on the north-eastern frontier) was Mr. 
J. Montgomery, to whom reference has already been made. In pur¬ 
suance of India’s sporadic pohcy of research Montgomery was 
allowed to import direct from China, at a great cost and after much 
loss of time, six China-grass plants. A reference to Col. Hannay, 
in Upper Assam, would have procured not only a large supply of the 
self-same plant (at a comparatively nominal cost), but would have 
secured at the same time full details of the methods of cultivation. 
No Natiye as also the experience gained by him. There is no local rhea 

Ooitiyation. cultivation in these provinces similar to that described in Bengal, Assam 

and Burma. I have already admitted, however, that I consider Kangra 
well suited for rhea cultivation, though it is by no means so favourably 
placed as Upper Assam or Northern Burma. It hardly seems necessary, 
therefore, to review Montgomery’s results further than has been 
already briefly indicated. His plantation was an exceedingly small one, 
Special on rich, loamy soil, annually enriched by river silt. The plants grew 

Ouitiyation. vigorously. Were remarkably healthy, and the estimate of yield framed on 
the results obtained from a selected number of stems (1,000) was originally 
750 lb. to the acre, but five years later a fresh estimate raised the outturn 
Estimated Yield to 972 lb. It has since been admitted on all hands that estimates based 
972 lb. ^ selected number of stems, or even on small plots of garden land, are 

utterly untrustworthy. 

UBited United Provinces .—In these provinces numerous experiments have 

Provinces, been performed, and moreover the trials of fibre-extracting machines, 
Experiment. conducted Under the auspices of the Government of India, were held 
at Saharanpur. According to Col. Hyde’s report, the results obtained 
might be thus expressed: two cuttings a year were all that could 
be expected, though if liberally manured and watered, three might be 
Yield of Green obtained. The green stems yielded from 1| acres came to 3| tons, 

Stems. but 480 lb. of useless stems had to be rejected, reducing the produce 

to 7,360 lb. of stems or 3*28 tons, wMch yielded by Mr. Greig’s 
machine 207 lb. of fibre. Adding the second and a possible third cutting, 
the annual total yield would have been considerably under 300 lb. filasse 
or clean fibre per acre. Sir George Eing, wMle Superintendent of the 
Botanical Gardens, Saharanpur, discussed in 1869 the results obtained at 
Dehra Dun. He very properly observed that being ‘‘ on the ground all 
the year round, both rali and Man/ land rents must be debited against 
the crop, and also water rent, where irrigation is necessary. Besides this, 
allowance must be made for more manure than the Native cultivator 
usually puts on his land.” But if well manured and watered, Sir George 
thought three cuttings might be obtained. 
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The late Mr. Gollan (then Superintendent of the Botanical Gardens) ifumber of 
was of opinion that at Saharanpur three or even four cuttings might be 
^secured, the second or monsoon crop being the best and yielding about one 
ton of green wands, stripped of leaves, per acre. He was very correct 
indeed when he observed that rhea will grow, or to be precise, exist in 
nearly all classes of cultivable soils with a minimum of attention, but in 
order to make it produce long straight wands of good fibre-}delding quality, 
it requires a warm, humid, equable climate, a rich friable loamy soil, which 
if further enriched with liberal dressings of fertilising manures, such as 
cow and horse dung, bazd,r refuse, etc., so much the better.” Mr. Gollan 
would appear to have given the total yield at, say, 2 tons green stems, 
yielding at 4 per cent, under 200 lb. of fibre per acre a year. But he Yield 200 ib. 
hastened to add : “ I do not look upon rhea as a crop that can be grown 
with profit in the United Provinces or anywhere in Upper India, at the 
price being offered for the ribbons.” “ I, therefore, take this opportunity 
■of warning the Upper Indian planter, to make sure of his ground, by 
experiments on a small scale, before he largely sinks his capital in rhea 
■cultivation.” 

South India,—It may suffice to give but one illustration of the South 
results and experience of South India, since there is no Native industry India, 
and it is believed that all European experiments have been practically 
^abandoned. The Glenrock Company, Ltd., laid out a plantation of 400 European 
acres at Pandalur in South-East Wynaad, and 100 acres at Kullar, some 
5 miles from Mettapollium. These were worked for five years from 1884 
to 1889, and ultimately abandoned because “the fibre obtained at the Abandoned, 
price ruling, did not pay for the cost of production.” In one year 8 tons 
of green stems were cut from a measured acre, or 128,000 stems, but that Yield, 
was an experimental case. Mr. Minchin shows that the range of quantity 
of water in the green stems is very great—namely, from 75 to 90 per cent, 
of the total weight, and that it depends on the humidity of the locality 
or of the season of production. At his plantations the ribbons 
were stripped both by the Death and Ellwood machines and by the Fremy Machinery 
system, but during the rains “ great difficulty was experienced in drying "^^ed. 
the ribbons.” Three good cuttings were normally obtained in the Wynaad 
and with irrigation as much as six, but there is always very little rain for Humidity and 
four or five months of the year. Commenting on this feature Mr. Minchin 
{late Manager of the Glenrock) observes : “ It may be that a more equable 
distribution of rain might give a fourth cutting.” In another part of 
his report he says : "‘I consider that Dr. Forbes Watson’s estimate 
of 750 lb. of ribbons per acre is the utmost that can be obtained per annum 
from rhea, and that quantity only under very high cultivation. These 
750 Ib,^ of ribbons should give after degumming about 500 lb. of clean 
filasse.” “ Unless the market is prepared to give up to £70 per ton for Prices Eeaiised. 
rhea ribbons I do not think there is any inducement to undertake the 
cultivation.” Let it be clearly observed Mr. Minchin means ribbons, and 
the market quotation for these seems to be anything from £15 to £30, or a 
little less than half the price necessary tp make rhea cultivation profitable 
in South India. 

Mr. Minchin’s experience and opinions are likely to be admitted as 
the only ones with which the public have as yet been favoured, that are 
entitled to be accepted as something more than speculations and esti¬ 
mates. It will be seen that the Glenrock had to close their plantations, 
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capital, because a yield of 750 lb. of ribbons or 500 lb. of' 
Expenses. filasse (tbe so-called cleaned fibre of Bengal and Assam) would not pay 
working expenses. It will be for the practical planter to consider wbether' 
indications of a trustwortby nature have been adduced for Bengal and 
Assam in support of a bigher and a more profitable yield tban obtained 
in tbe Wynaad (with its abundant cheap labour), and wbetber tbat difier- 
ence will make tbe profit. 
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By way of bringing these observations to a close, it may be remarked 
in passing that tbe disappointing Indian results can be contrasted witK 
Mr. Frank Birdwood’s opinions {Journ. Soc. Arts, 1904, 401). “ What, 

remains to be proved,” be says, “ is, can it be grown in India, and 
be prepared for tbe market at a profit ? Many questions have to be- 
considered; chiefly cultivation. It is impossible to lay down bard 
and fast hypothetical rules; tbe planters in India are busying them¬ 
selves in tbe^ matter and their experience is worth all tbe textbooks, 
ever written. ’ Naturally, but perhaps Indian planters may ask them- 
selves bow many failures and heavy losses such as those of Mr. Mont- 
gornery in the Panjab, of the Bajah S. S. Boy in Joyganj, Bengal, and 
of the Glenrock Company in South India, to say nothing of Mr. Baxendale* 
of Selangor, may be necessary to establish the conviction that India at 
least, more especially outside the area indicated by me, is not the most 
premising of rhea-growing countries. In Tirhut, recent endeavours seem 
to have given some promise of a possible future success, and Mr. Bernard 
Coventry has recently furnished full particulars of the results obtained 
(see the passage below, p. 157). In Assam the plant grows freely, but 
with exception of the Jokai experiment, cultivation has not hitherto^ 
entertained by planters. The Jokai plantation had been 
abandoned some time previous to the date of my personal inspection of 
the rhea cultivation of India, and the Company’s Manager could only 
show me a few miserable shoots not eighteen inches high, as all that 
smvived. I could ^ discover no trace of Col. Hannay’s experimental 
p ot, ^ thus once again proving that when abandoned the plant cannot 
hold Its own against indigenous vegetation, and has, therefore, not become 
acclimatised even in Assam. Perhaps the most hopeful country of alb 
Upper Burma, remains to^ be commercially exploited. But the real 
issue, I venture to suggest, is not “ Can India grow rhea ? ” but “ Can 
the purchaser afiord to pay a price that will leave a margin of profit 
to the Indian producer ? ” And this will meet its solution in the further 
question. Can and do other countries (China more especially) produce 
it profitably at a lower price than India is able to do ? ” Hence if there 
IS a manufacturer’s side that requires expert knowledge for its full com¬ 
prehension, there is also an agricultural aspect that demands careful 
consi^ration. Both issues must go hand in hand, and perhaps the* 
most hopeful solution would be found in the owners of patent machinery 
and of spinning and weaving factories undertaking, for a time ati 
least, the production of the pjant and the fibre they require. This, 
would save the disappointment of finding no market for the fibre; 
when produced. 

SEPARATION AND MANUFACTURE OF THE FIBRE 
As already observed. Dr. Buohanan-Hamilton bas tbe honour of 
having first pubhshed an account of rhea fibre in Bengal. Of the 
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separation of tlie fibre prevalent' during bis time, be says, “ The fresb netting, 
sboots are cut, and steeped in -water to procure the fibres of tbe bark.” 

Now, if that was tbe system pursued in 1807, it has since changed com¬ 
pletely. I have only come across one or two persons who have spoken 
of the use of water in the separation of the fibre. Col. H. H. Stansfield, 
speaking of Bhagalpur, described a process of slow boiling, simmering BoUing with use- 
and beating in water. To the boiler was added crude carbonate of soda 
{sajp the stems being boiled in this for to 2 hours. The shoots 

were then taken out and beaten on a board in contact with running Beaten m 
water. They were next returned to the boiler and simmered for another 
horn, then beaten again in running water till the bark and gum were * 
entirely removed. The ribbons were then drawn through a rough carding 
machine to remove all adhering woody tissues. It is said that a mauTid 
of shoots could be thus easily worked per hour, and yield 2^ per cent, rieid n per 
of fibre ready for spinning. Mr. Montgomery tells us that he” had tried 
retting on the green and dried stems as well as on the green and dried 
peel, in running water and in stagnant, both cold and hot. The results 
were uniformly unsatisfactory. These then (with Hannay’s process Betting 
of steanmg, shortly to be described) are the only passages with which I 
am familiar where a process of retting or of boiling are spoken of as 
ha-ifing been actually tried or used in India. It has, however, been 
recently announced that the Algerian method of retting in sea-water use ot 
has proved an unqualified success. If that be so, a great difidculty—the 
removal of the gum—^has been once more satisfactorily overcome. Mr. 

D. Hooper (Curator Industrial Museum, Calcutta) performed recently 
an experiment with artificially prepared sea-water and reported his 
results. His observations have been reproduced in many Indian news¬ 
papers [c/. Capital; iTidian Planting and Gardening, etc.], and unfavour¬ 
ably criticised in the Anglo-Indian Review. The Madras Mail, com¬ 
menting on this reawakening of interest, observes that “hope lives 
eternal in the human breast, and there is no inherent reason why in this 
particular case hope should tell but a flattering tale.” 

Remunerative Market.—U&nj writers including myself have for Market, 
years past urged, however, that it is not a machine nor a process that 
is wanted, but a remunerative market. The Chinese method is perhaps Ohmese iiethodL 
as nearly perfect as attainable with the people and the conditions 
concerned. It is xmapproached by any European invention or Indian 
indigenous process [c/. Letter in South Ind. Observ., March 1902]. More¬ 
over the Chinese^ production is on a large scale which leaves apparently 
a su£B.cient margin to meet present European demands. 

• j ™ Bengal and Assam the fibre is obtained purely and Eibbons never 

s^^y by hand scrapmg. Ribbons are never prepared by the Natives, since prepared, 
the bark IS removed before the fibre is stripped from the t-wigs. The foUo-wine 
passage from my original report gives an account applicable, I believe, to the 
whole of Assam and Bengal at the present day :—“ The stems are required to 
go though a process of drying, hence rainy weather or even cloudy days during 
the^ymg stage are supposed to injure the fibre. The shoots are at once stripped S6paration.Tof 
^ the^ leaves, ^d the leaves are very generally returned to the field as manure, ^ibre. 

Tl^ shoots are then carried to the dwellings? of the cultivators, and by means of 
a bam^boo kmfe or scraper are deprived of the bark and the green succulent stems scraped 
outer-tissue around the fibre. It is regarded as essential that all the plants 
shoum be shaped or decorticated within 24 hours after being cut. The stalks 
are then laid out on the ground in some dry situation and exposed to the sun Drying the 
^ removed within doors at night to avoid the dews, and this Stems, 

method of drying is continued for some 4 to 10 days. The stems are thus com- 
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Cleaning the pletely dried and the adhering' fibre more or less bleached. They are then 
each broken across, a little below the middle. The finger or scraper is inserted 
underneath and run upwards and do"s;\Tiwards until the whole of the fibre is 
removed. For this purpose the central stem may have to be broken more than 
once. This stripping stage is considered the most troublesome of all. After 
being removed from the stem, the fibre is drawn rapidly once or twice between 
the scraper and the flat surface of the forefinger, in order to free it from any 
adhering particles of the stem or bark. The after cleaning of the fibre, pre¬ 
paratory to its being spim into thread, is done for the most part by the women 
and children, and consists entirely in splitting up the cords by^ means of the 
flbngers. Sometimes, however, it is dipped for a few minutes into a boiling 
solution of haldi (turmeric), from the idea that it is thereby softened and rendered 
more easily separable into its finest bands of fibre. In one instance, while in 
1?ibre Softened Bogra, I was told that the partially cleaned fibre was boiled for a very short 
by BoUing in in the water obtained after cooking rice. This was also said to soften the 

Eice-water. probable that both with haldi and. rice-water the advantage secured 

might have been obtained through boiling in water only, but it is perhaps 
desirable that this question should be chemically investigated.” 

Prepara- Ribbons. —It is customary to find (in reports published in Europe) the state- 

tion of ment that rhea ribbons are exported from India. I cannot say definitely that 

Pibre. that is not so, but I should think it highly probable that the supply must have 

been derived exclusively from European experimental plantations (the Glenrock, 
for example) or that it was prepared to order. The Bengal cultivator invariably 
scrapes off the bark before separating the fibre from the stem, and thus offers 
for sale what may be a crudely cleaned fibre (or China-grass) but is certainly 
not the much condemned “ Indian rhea ribbons ” that have given an evil name 
. to, and greatly lowered the value of, the Indian fibre. The Bengal cultivator, 

"before Striping- strictly speaking, decorticates first, then strips the fibre, and it seems to me his 
process is a more rational one than that followed by each and every one of the 
Decorticating iaventors of the so-called decorticating machines hitherto placed on the market. 
MacHme. These either strip off the bark with its adhering fibre or smash up the contained 

stem (scutching) and liberate the bark and fibre in that way. No doubt by a 
subsequent action some of them get rid very largely of the adhering bark,^ but 
they fall far short of the operation of complete removal of the bark and of the 
green pulpy external tissue which is immediately effected by the cultivator on 
the stems being cut. Whether his subsequent process of drying the exposed 
fibre before separating it from the stem is advantageous or not I have had no 
opportmaity of testing, but long acquaintance with the Indian cultivator has 
prejudiced me in favour of the view that he rarely does much within his own 
sphere of life that is useless, and he certainly never imposes on himself very' 
considerable additional labour to no purpose. 

•ChiaeseBibbons. According to the description given by Col. Hannay in 1850, the Chinese 
strip the bark and fibre into ribbons as the first operation. The ribbons are then 
steeped in water for a couple of hours, and thereafter scraped to remove the 
bark and gum. He then adds that this is quite different from the 
method pursued by the Dooms in Assam, and observes, ‘‘ A cheaper method 
of preparation, and one which is best suited for separation on a large scale, is 
.Steaming to subject the strips of fibre, after being taken from the stalks, to the steaming 

Process. process in boxes, tubes or cylinders. The steaming will soon carry off the 

sap and its bad qualities, and the bundles well dried will then, I think, be quite 
in a marketable state.” Here we have what may be regarded as the principle, 
if not also the actual manipulation, of the process patented many years after- 
Fremy System, wards as the Fremy system. Speaking of the Wynaad experiments, Mr. Minchin 
says, “ Small portable boilers on wheels ^were used, which followed the coolies 
who were cutting the stems along roads through the cultivation. The steam 
was turned into closed wooden boxes into which the stems were placed. The 
skinning by hand was a slow process, but the ribbon was saved.” 

Yarious Machinery and Processes. —So much has been written for and against the 

Operations. various machines and processes tlfat have been invented and patented for 
stripping the bark into ribbons, for degumming the fibre, or for producing filasse 
direct from the stems, either by chemical or mechanical contrivances, etc., etc., 
that it seems undesirable to venture further, in this very brief sketch of the 
existing Indian rhea industry, on so very controversial a subject, and one which 
has hardly assumed practical importance in India. It may, however, be said 
that by one set of writers it has been upheld that the proper way is to treat 


•Chiaese Bibbons. 


.Steaming 

Process. 


Fremy System. 


Yarious 

Operations. 



PEEPAEATION OP PIBEE 


BCEHMBRIA 

NIVBA 
Indian ITses 

the green steins and produce direct what might be called a green filasse; by Green Pilasse. 
others, that since the fibre from such a process has still to imdergo an elaborate 
chemical treatment before being fit for the spinner, there is nothing gained by 
tmning out filasse on the spot. All that is required is the production of dry Eibbons or Dry 
ribbons or even dry stems. By still another set of writers it has been upheld Stems, 
that the percentage of fibre to bark varies so very greatly that it would be 
dangerous to organise a future trade on such a basis. The prices offered for 
ribbons of bark would have to be very low, in order to safeguard against an 
unprofitable yield of fibre—thus ruinous to the grower of good stock. It has 
accordingly been contended that success can alone be obtained if the clean fibre, Pinaily 
in a state very nearly, if not altogether, fit for the spinner, be produced by the Cleaned Fibre, 
grower, though perhaps at central factories adjacent to the areas of cultivation. 

In the Kew Bulletin (add. ser., ii., 1898), the reader will find full particulars 
regarding the various methods of cleaning the fibre, and of all the machinery 
up to then in use. 

Mr.^ Bernard Coventry’s highly interesting paper in The Agricultural Journal 
(1907, ii., pt. i., 1-14) reached my hands after the above observations 
had been passed to^ the press. It has thus been only possible for me to make 
room for a brief notice. He would seem to lay more stress on the machinery used 
than on the climatic and soil conditions of the countries of production or the 
race of plant grown. In that he may possibly in the future find himself mis¬ 
taken. In any case the 3 deld of per cent, of clean fibre is practically that 
mentioned by not a few of the past Indian investigators, from Hannay, Stans- 
field, etc., downwards. But Mr. Coventry narrates the circumstances under Tirbut 
which rhea fibre cultivation had been undertaken in Tirhut. These, it would Experience, 
seem, were precisely those recommended by me some years ago {Agru Ledg.^ 

1898, !No. 15, 466-7). And briefly as follows:—A company of Calcutta 
merchants (the Bengal Ehea Syndicate, Ltd.) imdertook to supply the Faure Bengal Rbea 
machmes for the decortication of the plant, and to ship and sell the produce. Syndicate. 
Certain Indigo plantations were to grow the plant and prepare the fibre, “ the Eanre 
expenses and realisations in connection with the whole enterprise being brought 
under a joint account.” “ The area covered .by these contracts aggregated 
over 3,000 acres. As the planting and cultivation progressed it was found, 
however, that many localities which had been selected were unsuited to the 
growth of rhea, so that ultimately the area actually put down did not exceed 2,000 
acres ” (Coventry, l.c. 4), In a further passage Coventry mentions incidentally 
the area in Dalsing Sarai as having been 500 acres. Speaking of the subject of 
yield, he says, “ The stems in well-established plants should be as tall as possible, 
from 4 to 6 feet, but never less than 3 feet. Four good cuttings should be secured 
per annxun if it is to pay, and the total weight of these four cuttings of green stems 
should not be less than 30,000 lb. per acre, or say 15 tons. The yield of dry Yield, 
fibre from these stems should not be less than per cent., making 750 lb. per 
acre per annum. This amount will vary with the efficiency of the decorticating 
machine. The possible amount of fibre to be obtained from the stems is be¬ 
lieved to be 5 per cent., but owing to the large amount which is broken and 
cut away in the rough process of decortication, only 2^ per cent, can be relied Uougli 
on for an average yield with existing machinery, and this is given by the Faure Decortication, 
machine. ’ It is thus not quite clear whether these are the results actually 
obtained at the Research Institute, Pusa, or only indicate Coventry’s per¬ 
sonal opinions and expectations. It is all the more disappointing, therefore, 
that this uncertainty has to be concluded by the opinion that “ if the spinners 
are truly desirous of developing this important industry they must encourage 
the growers and ofier a. price more commensurate with the intrinsic value of 
the product.” What is doubtless wanted is a remunerative demand, [Ot AarL 
Ledg., 1898, hTo. 15, 466; Kew Bull., 1907, 4-8.] 

Indian Industrial Uses. —^I came across no [N'atives of India who were D'se of Fibre, 
aware that the fibre could be spun into such fine yam that it might be woven 
into fabrics. In the case of Bhagalpur it is stated that it had been used some 
twenty years ago in admixture with silk.** Whether it is still so employed I 
have been unable to discover, but throughout Bengal and Assam it is spun 
into coarse thread, three strands of which are again spun together to make 
fishing-lines and the cord of which the Jcai jalas or fishing-nets are made. While 
travelling in Binajpur andRangpurl heard of one or two markets or annual Markets where = 
fairs at which the fibre, the cord, or the nets of rhea were said to be regularly Fibre may be 
offered for sale, such as the Bora Baroga mela and to at Kaunia. purchased. 
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FINANCIAL ASPECTS OF RHEA. 

Yield in Other Countries. —The foregoing remarks have been thrown 
together with a view to represent all that is actually known regarding 
the cultivation and manufacture of rhea in India. I have quoted 
figures of yield and prices obtained for bark and fibre, but I have not 
attempted to give actual estimates of the cost of production nor of the 
practical results obtained, because so far as I am aware these can hardly 
be said to exist in connection with India, It would seem, however (to 
judge by the yield of bark and of fibre reported from other parts of the 
world, where rhea cultivation has been conducted on business lines), that 
we have to suppose that the plant is infinitely less productive in India ; 
in other words, that India is not well suited for rhea production ; or that 
the plant has degenerated to a stock very much inferior to that which 
exists in China, Japan, the Malaya, and America ; or that our system 
of cultivation is altogether defective and deficient; or that the Indian 
results have been much under-stated; or, lastly, that the returns from 
other parts of the world have been greatly over-stated. I cannot, there¬ 
fore, attempt more than to allude briefiy to some of the figures that have 
been published outside the limits of India. In a report issued by Mr. L, 
Wray, jun., the results of the Perak Government cultivation are given 
for five experiments. These varied in yield from 1,280 lb. to 2,508 lb. 
of ribbons per acre, or a mean of 1,656 lb., which gave 1,173 lb. of cleaned 
fibre. With so splendid a result (very nearly double the usual figures 
recorded for India) one would have expected the experiment to have been 
announced as a financial success, but Mr. Wray tells us that with ribbons 
at £7 a ton in London, a net loss of $18.30 per acre was sustained. Of 
Wenchow in China it has been found that one cutting of 80,000 stems 
yielded 312| lb. of fibre per acre. It is thus possible that, adding the 
other cuttings, the total return would have been 900 to 1,000 lb. of China- 
grass- 

Mr, E. Mathieu of Singapore has published a highly satisfactory 
account of rhea cultivation in the form of a review of the results obtained 
by the Director of the Botanic Gardens of Java. Mr. Mathieu supports 
his views by reference to parallel results obtained in America and 
Algeria. He believes that after three or four years’ growth a 
Malayan plantation should yield in four cuttings 20 tons of stems 
per acre, and that these ought to give 3*75 per cent, of clean dry 
fibre or 1,680 lb. per acre, worth in London £24 a ton, which would 
yield a net profit over working expenses of $102.30 per acre. If this 
estimate be accepted, the Malay plantations would yield fully double 
the average outturn mentioned in connection with India. But even such 
a splendid production falls far short of others that have to be recorded. 
According to certain returns published in connection with the Keru 
valley, California, four cuttings are said to have been obtained a year, 
making a total of 50,400 lb. of green stems, or a little more than double 
Mr. Mathieu’s estimate for Malayan production and perhaps five times 
the mean of all the figures given above in coimection with Indian 
experience. Mr. Charles Eichard Dodge (Useful Fibre Plants of the 
Worlds 89) gives 25 tons of green stems with leaves as a fair average for 
California, and Hilgard mentions a yield at the Californian Experimental 
Station (Bull., Nos. 90, 91) of 1,935 lb. of fibre per acre. From the experi¬ 
mental cultivation of a small plot of -B. nivea at Kew, it was calculated 
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;that the yield would be 29 000 lb. (say 13 tons) of green stems after 

Botanical Gardenr^^ Mr H rl (Recording to the late Director of the Algerian Yield, 

Botanical Dardens—Mr. Hardj the yield was 48,000 lb of green stenm ^ssoib. 

-to 4,900 lb. and aSords 1,400 lb. of fibrous thongs. But two such crops 
may be obtained a year, so that the total of ribbons would be 2 8(JT 
At Padua according to M. Goneet de Mas, 26,300 lb. per acre were ob¬ 
tained in second year, and 32,360 lb. per acre of stems without leaves 

quotation worked out at 
1,-80 lb. of raw fibre. Lastly, M. Fa\-ier gives 1,285 lb. of fibre ner acre 
as the approximate average annual yield ^ 

/nrf«s^/ Uses.-I ‘ do ' not attempt to express a Use. 

necessary to any full comprehension of the financial issues of production Srass. 
m which Indiais a present concerned. The fibre would appear to be ted 
for sacking, sailcloth, belting, table-cloths, sheeting, shirting, dress cloths t vf-i 
.laces nets, thread, tomig, cordage, ropes, fishing-lines and paper. Wiesner 
.(Benkschr. Akad W^ss. Wien. Maih.-Nat, 1902, Ixxii., 7 22, 28) mIkS 
many references to the Chinese use of this fibre in the inaAufaLre of 
paper. On the authority of Karabacek {Bas Arabiseke Panfuls 9) he 
■states, for example that it was used in ancient times in China for the pro¬ 
duction of the best document papers. But the applications of rhea are iore oir p 
varied and diversified than those of almost any Wr known fibre. Still 
its progress in popular favour has been remarkably slow. It is employed 

■assumed an independent or recognised position of its own. It might 
be said that its disadvanta-ges are its abnormal strength and lasting pro- obie t- . 
parties under a l vicissitudes; its stifiness and glosLess; its Snt of 
rustle; ite peculiar lustre (which has not caught popular fancy); and its 
'if (especially black shades)-these are the sort of 

Tp d£ °f*.®^yged against rhea. But it seems possible that they would 
two further adverse circumstances could be overcome, viz. 

.first the necessity for special and expensive machinery, and second the > 
very lugh cost of production. The difficulty that long obstructed rhea 
namely the discovery of a good decorticating and degumming IcS 
or process may however, be said to have disappeared, and the chief 
■objection now advanced by the growers is that the price ofiered is not r 
remimerati-ve, and by the manufacturers that more cannot be paid until a ; 

been secured for the fibre in the markets of the world 
Ledg'er (1898, No. 15) are given 3i pages of references to 
fXd information mgafding Rhea wiU be 

.presentte^^^^^^ 

Octi”li^900'^°^^^^^ April 1900; Lmfe,’in Pro’e. Inter/c^:, 

^ZLeT 1901 V t’ AoehmeriahuJtur, China, in Der Tropin- 

Sde M k f:f <l^KOolon. (Indust.), 1901, 27 ; Greshofi, 

P^^rFX’ind^A ;:. J’eb. 1903; 

71 ^^' ^an Maanem, and Ramie-Union in 

a 1^04 ; Edwards-Badclyffe, series of articles in Ind 

11, 1904; Barraclough in Apr 21 190^^^^ 

Carpenterinirrop.^^n8t,May, 1904; Jnd. Tea^tJourn., JaL andF^^ett 1904.] 
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B(BHMBRIA OR RHEA SUBSTITUTES. 

Practically ©very fibre obtained from, tbe Natural Order UitTiCACE.^ or 
tbe Nettles might be mentioned as a possible Ehea Substitute. These are, 
however, referred by botanists to two sub-tribes, viz. the STINGING and the 
Sting LESS Nettles. Of the former may be mentioned G^irardinia, 
Laportea and Urtica, and of the latter Boehmeria, JDehregeasUi, 
Maoutia^ Sarcochlamys and Villehrunea. These and a few other 
allied genera are well known to afiord strong and beautiful fibres. 
however, an objection to the former group that applies in nearly equal force 
to all the species, namely that the poison of the stinging hairs renders it 
difficult to collect the plants ; .and indeed in some instances the poison i& 
absorbed and retained by the fibre during the process of preparation. ^ The 
stinging nettles are consequently an intractable group of plants, no^ single 
member of which has assumed or seems likely to assume commercial iim 
portance in the modern commerce of any part of the world, even although 
the fibres they al9tord are strong and exceedingly beautiful. The other group 
—the stingless nettles—^in addition to the China-grass or Ehea contams- 
several plants that are much appreciated in the countries where met with 
plentifully, and mainly as sources of useful fibre. Several of these are also 
capable of extended utilisation, should the necessities of commerce call 
for new and diversified fibres. Each possesses special features of its 
and the chief difficulty that stands in their way is that which has retarded 
rhea itself, namely that the necessity for their recognition has scarcely 
arisen. By far the most promising fibre of this series is Villehrunea 

integrifoiia. ^ ^ 1,1 

In the remarks that follow I shall deal as briefly as may be possible 

with each of the more hopeful rhea substitutes, and, as customary, in the 
alphabetical sequence of their scientific names :— 

Debi 7 eg‘easia liypoleuea, Wedd .—This large shrub is met with 
plentifully on the margins of fields, by roadsides and watercourses, and 
near houses, in the western temperate Himalaya, at altitudes of 3,000 
to 6,000 feet. It is best known by the following vernacular^names^:-- 
furuni, tasMdri {tushiyara), sidru, tashdri-sidr, silidru, sandari, sansdru^ 
amrer, thand, pincho, pfin, etc. 

It is freely pollarded in October, and forms long, straight, willow-like shoots 
which yield a fair percentage of bark-fibre ; the shoots are also made 
crude baskets for local use. The fibre is very generally extracted by the hill 
people and employed for ropes and cordage. Various methods of se;i^ra'ting 
and cleaning the fibre have been reported. Baden-Powell observes that the 
shoots are not steeped in water but are dried, and when brittle are beaten ana 
the fibre collected. The fibre is reported to be exceptionally strong and of 
special value for fishing-nets, because of its resisting the action of water. As 
cordage and rope it is employed for all a^icultural and domestic purposes by 
the hill people, but I have never heard of its being spun and woven nor have 
I come across any account of a systematic production or even of a scientific 
investigation of the fibre. 

The closely allied species JO. reiirUna, Gaud., perhaps hardly deserves to 
be treated as distinct. It is a tall shrub of the sub-tropical Himalaya (especially 
Eastern) and of the mountains of Western and Southern India and Burma 
common in evergreen forests- The following are its better-known names: 
TasMdri, Tcamhyem, hapsi, hurgul and putchaw. It takes the place very largely^ 
in the mountains of Western and Southern India, of the previous species on the 
Himalaya. It is also used by the Himalayan people, more especially on the 
eastern extremity, but is less plentiful to the west than the former. In the 
Madras Manual of Administration it is spoken of as one of the chief fibres of 
that Presidency. It is fairly extensively used in the Nilgiri hills, and a consign¬ 
ment was sent to Europe by the Glenrock Company which was valued at £70 
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plX‘ commonest and most 

oiS” ^ clv^n fFT *° be better known to be much appre- 

fishing-lines. ^ cordage and string especially suitable for 

Gipapdlnia hetepophylla, Dene.—In commerce this is known DEP 

fairly well recognised varieties, viz. iii-, 498- 
{a) hefet opJi^Ua proper, the condition met with on the temperate and 
sub-tropical Himalaya from Marri eastward to Nepal Sikkim Bhutan 

and Ceylon; and (y) zei/lmUca, the variety met with on the mLntains 

liS Central Provinces, and the Deccan 

south to Travancore It is commonly stated that pahnata yields a fibre 
superior to either of the others. It would be more correct to say that 

been systematically studied and reported on in 1862 by the special 
kte Mi Mclvor Superintendentof the Horticultural Gardens, Ootacammd investigation, 
while the other forms, though known to be fairly extensively usedTy 
Ml tribes, had not been separately investigated. Under these circum- 
star^ces it seems likely to serve the purpose of the present work if all three 
be treated conjointly. The following are the vernacular names best 
known. Uchua, allu, awa, bhdhar, keri, sanoli, horH-surat, pha-mat v 

shish-wia, kuhra, jurkcrnddl^: kundS 

rf agarra, awah, am, schorigemin, hvetye 

hetya, beksM, etc. [C/. Agri. Ledg., 1898, 78-9 ] ^ ^ ’ 

It is a tall, stout, much-branchod plant that grows to a St of 

mt* 1 Stinging hairs, are left severely alone both bv men nnH 

especialiv on however, fairly extensively utilised by the hill tribes 

Himalaya, as a source of strong and durable^hbre. The loni 
of+ViA* cut down in the cold season (August to October) strinned q 

bristled ^^thev l ^ ^ possible the stinging oSng 

toTbe^oSi^’^^' says the shoots after being cut are^ exposed 

f,? Stripped of their leaves and sun-dried^^nSt 

^ fbi f "''"ossols and boiled with wood-ashes for twenty-four hours The fibre p -i j 

i. o/jSs"'- ^ 

nu mentioned that Mclvor cultivated the form ,>aimat„ -nt-, • • 

f’®®* M describes as alluvial dwodts sS 

®®'^®‘f *1^® Plaiit in rows 15 ii^S apKad nut 

dow so\e° wf fi ■ °*u *^®® y®®’ aSiXnuMy In 

cTiffirio-+>* + 1 . 6 inches of stem as the stool for future shoots. After each 

appUei EroS the® cTorof manure Method of 

fibre mav a^®>^age pmduoe of 450 to 600 lb. of clean OuZtivatiou. 

the T,3nn» f'® Superior quality, in other worX Yield 

fTiATYiciAT young and tender shoots, which should be assorted bv 

“v’S t ^ 7i.S .n'TlS.g 

^ X ^re. Xhis fibre is, however, inferior owinff to th^ abnnfcf 

g mature. Were fine fibre only desired, Mclvor was of opinion it would 
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be necess£try to reap the shoots at aa earlier time, and perhaps more frequently 
than stated. 

Finest The inner bark abounds in fibre, that of the young shoots being the finest 

Quality. ajid strongest and peculiarly silky and at the same time woolly. The shoots 

when cut were allowed in Mclvor’s experiment to remain as they fell for two 
or three days, by which time they had largely lost their stinging property but 
were pliable enough to allow the bark being peeled ofi and separated from the 
Preparation of leaves. The bark was then tied in small bundles and dried in the sun. When 

^'ibre. quite dry the ribbons were beaten with a wooden mallet, which caused the outer 

bark to fall off and leave the fibre comparatively clean. The fibrous part 
Boiled. was then wrapped up in small bundles and boiled for about an hour^ in 

water with wood-ashes. The fibre was thus removed and washed as rapidly 
as possible in clear running water, after which it was bleached as with flax 
or hemp. 

Nothing further is known of the above experiment, but it may be inferred 
that the result was not considered a financial success since the endeavour to 
grow the plant and sell the fibre appears never to have been repeated in any 
part of India. 

Burma. By way of concluding it may be said that, in connection with the inquiry 

into rhea fibre in Burma, information was received of what was called Wild-rhea— 
a plant fairly extensively used as a source of fibre by the Shans. On a botanical 
specimen being furnished this was found to be GiirardU%ia Ueteropityiia, 
called by the Shans hpetye. Mr. Carr, Deputy Conservator of Forests, Mandalay, 
wrote that the fibre was not considered so good as gun (rhea) and was not used 
much by the Burmans. The Palimgs, however, were said to mix it with gun. It 
is somewhat curious ttat the Jabako and Angami Nagas also employ mnirmnia. 
Mixed with. fibre mixed with their han-riha {ViUehruneti) or with cotton, and in Europe the 
Wool or Cotton, opinion formerly prevailed that the special feature of Nilgiri Nettle fibre was 
the ease with which it could be mixed with wool, a property not possessed by 
rhea, and due to the woolly nature of cuntrainift. 

Properties. —Recently, however, as a consequence of inquiries made at the 
Industrial Museum, Calcutta, a sample of the fibre was sent to the Imperial 
Institute for report. Dunstan fumiSaed a reply which has been issued by the 
Reporter on Economic Products as a Commercial Circular (1906, No. 1). The 
following abstract may be here given 

Special Features It is evident that these results confirm those of Cross and Bevan, but 
of Interest. indicate that the present sample is less susceptible to the prolonged action 

of alkali (as shown by the 6-hydrolysis) and contains a larger percentage of 
cellulose. The fibre of d^irardinia heterophyiia is remarkable for its ability 
to withstand the action of alkali, its richness in cellulose, and the length of its 
ultimate fibre. There can be no doubt that the product is of excellent quality, 
and it seems highly probable that, if it could be prepared on a commercial scale, 
it might take a high position among textile fibres. 

]y&. B. J. Rose, of the Indian Trade Enquiry Office, 73, Basinghall Street, 
London, E.C., obtained a commercial valuation of the fibre which was as follows:— 
“The small sample of the prepared fibre of the Nilgiri Nettle (GirartUniu 

Jieteropnytia) received from the Reporter on Economic Products was sub- 

Blax mitted to a fibre broker, who reports as follows :—‘ We have examined the sample 

Substitute. of vegetable fibre, and beg to report on same : microscopical examination reveals 

similar structure to flax, appearing, however, to be ineffectively retted; soft 
and more open than flax, also of a more downy nature. Length and fineness 
similar to flax and slightly more silky. In our opinion this fibre is more likely 
to be employed under similar conditions to the flax fibre than as a wool substi¬ 
tute. We value the fibre at £20 per ton.’ ” [See also p. 151.] 
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Lapoptea crenulata, Gaud. ; tlie Fever or Devil Nettle. An 
evergreen slirub met with, in the tropical Himalaya from Sikkim eastward 
to Assam, Burma, Ceylon, Perak, Java, etc. Is known by the following :— 
Surat, cJiorpatta’, moringi, sir-na^, mealumma, fheytahyee, etc. 

This curious plant may be described as the most poisonous of all the nettles 
of India, although compared with the preceding it is harmless looking. Its 
stiuging hairs cause excessive burning pains, which last for days, augmented on 
the part being washed ; at the same time it produces violent sneezing and copious 
running at the nose and contraction of the jaw with severe swelling of the part 
affected. J. D. Hooker (Bim. Journ., 1852, ii., 188); Masters (Prod. Angami 
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BUh ); Beddome (FI. Sylv., u., 306), and many other writers aUude to the poisonous 
property of this plant- ^ 

Properties.—The bark is known to yield a strong and fairly useful fibre, the 
ultimate cells of which measure 8-16 mm., but its great loss on hydrolysis, together 
with Its poisonous property, stamp it as unlikely ever to become of commercial 
importance. The Indian plant is closely allied to x. eanadensts, the fibre of 
which at one time was of importance in Europe and which recently has been 
proposed for cultivation in France as a substitute for rhea. 

Maoutia Puya, Wedd.; AgrL Ledg,, 1898, No. 15, 120-6, and pi. bef 
Is known as y)wa-]iemp, and Nepal Hemp, and by some writers as Wild- v.', 177 - 80 . 
rnea, 'poi, pua, puya, yenhi, hymhi or kienki, puttanti, sat-sa or sat-sha Hemp, 
or sap-sha, etc. A shrub from 2 to 6 or even 8 feet in height, fairly plentiful 
in the damp forests at the foot of the Himalaya from Garhwal eastwards 
^rough Nepal and Sikkim to the Khasia hills and the mountains of siickun 
Burma, at altitudes of from 1,000 to 4,000 feet. Wiid-rhea. 

This is purely a wild plant and is nowhere cultivated. It does not grow in 
the forests but frequents glades and open places, overrunning abandoned fields 
It sheds Its leaves in winter, comes into fresh foliage about May, and fiowers 
and fruits in August and September ; the shoots intended for fibre must be 
cut before the fruit matures. 

Properties, —Mr. G. A. Gammie described (in 1890) the preparation of the 
fibre at Mungpoo in Darjeeling, his description coinciding in almost every 
particular with Dr. Campbell’s account written in 1847: “The bark is peeled aibbonsof 
Oil the stems in long strips ; boiled in water, thickened with common wood- Bark boiled ia 
ashes until it is pulpy; then as much as possible of the adhering bark is 
separated from the fibre by alternately beating with a wooden mallet and wash¬ 
ing in cold water. After this the water is rinsed out, and each bundle of fibre is 
thickly covered with a paste of micaceous clay, and dried. When thoroughly Clayed 
dry, the clay and the remaining bark are easily shaken ofi, leaving the fibre in 
a state fit for use. If fibre is required free from dust, it is repeatedly rinsed 
until the water runs clear, and then re-dried. The white or bluish-white clay 
found here and there, near streams, is preferred as it gives the fibre a good 
colour. If its appearance is of no consequence, yellow clay is said to be 
as efiective. I do not know whether the action of the clay is altogether 
mechanical or not. A few samples which were prepared by treatment with 
lime and chalk were coarse in appearance and rough to the touch ; those treated Use of Lime, 
by clay, on the other hand, were soft and silky.” It need only be added that 
Gammie says “ pua is chiefiy used for fishing nets and lines. I am told that 
formerly the Lepehas made cloth from it, but the contraction and expansion 
readily caused in it by atmospheric changes made it uncomfortable and un¬ 
desirable for wearing apparel.” 

SareocWamys puleherpima, Oaud, —A large shrub in Assam, D.E.P., 
the Khasia hills, Sylhet, Chittagong and Burma, and distributed to 
Sumatra. It bears the following names : —golah jam, dogal or ddggdl, 
sonaful, tsatya, shap-sha-pen, 

This bark gives a good rope fibre, and the leaves and twigs in conjunction 
with the bark of are used in Assam in the production of a madder- 

brown dye. 

XJptiea dioica, Linn,, also U. papvlflopa, Roxb, — One or both D.E.F., 
of these plants are met with plentifully near human dwellings on the Pt. iv., 
Himalaya (up to 12,000 feet) from Kashmir eastward to Assam and 
Burma ; also on the mountains of Central, Western and Southern India, 
at altitudes of from 3,000 to 5,000 feet. They are given the same names 
as Cfirardinia. ^ 

Properties, —^The young tops and the hypertrophied shoots (caused through the 
parasitic action of an aecidial fungus) are largely eaten on the Himalaya. Nettle 
fibre was the textile of certain purposes in primitive Europe (Hehn), and still is Edible Parts, 
in use. The word Net is derived from the same root as Nettle. A knowledge 
of their fibres prevails in India, but it can hardly be said they are manufactured. 

Gubbins doubtless was alluding to Xfrtieo, parvijflora when he said that the 
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plant is cut in. October and sun-dried ; when brittle it is beaten and the fibre 
separated. “ Seeing it stated that there was considerable laboi^ reqtaned m 
cleaning the fibre, I made particular inquiries on this head; as far as 1 could 
learn, there is no greater trouble in cleaning the fibre of the Vruea, when nicely 
dried, than is experienced with the hemp of the hills which is not retted m 
water.” The fibre is said to be employed for making ropes. [0/. Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 88-9.] 
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Villebpunea inte^pifolia. Gaud.; Agri. Ledg.,^ 1898, No. 15, 
108-19, and pi.; Eisa Fibre. This small tree or hush is met with on 
the Eastern Himalaya to Assam, the Hhasia hills, Sylhet, Manipur, 
Chittagong, and right across to the other side of India; on the Deccan 
Peninsula from the Konkan southwards:and lastly in the Andaman Islands. 

It is the bon (wild) riha of Assam, also ritzaj nsa or ree, ]utta, bon-Tcothora, 
luhoi or luhoihhun, lipic or UpiaJi, JcapMtM. 

History.—It aiflEords both the red and the white fibre made known 
by Hannay in 1850 under the name of mesahhi. In fact Dalton 
affirmed years ago that Hannay’s mesahhi was the same ^ as his bon 
riha. Eoyle suspected Dalton to be correct and^ I have little or no 
hesitation in saying that he was so, though it is curious that none 
of my correspondents in Assam or on the eastern frontier anywhere 
have sent me either the plant or the fibre under the name mesahhi, 
nor was that name mentioned to me during any of my^ numerous 
explorations on the Assam frontier. Although fairly plentiful in the 
Deccan it does not seem to have a vernacular name, nor apparently is 
it known to afEord a useful fibre by the people of Western India. During 
a brief tour in Coorg and the Wynaad some short time ago I personally 
endeavoured to learn something about this plant. It was found plentiful 
in the lower damp valleys near the cardamom plantations, but no one 
seemed aware of its being of any value. Debref/easia velufina was 
pointed out as the only known "wild fibre plant. Subsequently one 
writer, in response to my account of Villebrimea [Agri. Ledg., l.c.), 
affirmed that wild-rhea was plentiful in Salsette and the fibre regularly 
exported up the Persian Gulf, but on being asked for a sample, sent a 
plant which was neither rhea nor any of the rhea-substitutes, thus once 
more demonstrating to what extent the bugbear ban- (wild) rhea has 
obstructed the natural development of India’s fibre resources. 

A botanical specimen of the present plant was sent from Assam to the 
Herbarium, Hoyal Botanic Gardens, Calcutta, by Jenldns early yi the fifties. 
On the label of that specimen is recorded the follo"wing—“ This is the ocm- 
rheea from which the China-grass cloth fibres are prepared.” I mention this 
circumstance as of historic value since it proves that the so-called wild-rnea ot 
the early Assam investigators and the hon (ban) rhea pointed out to me on numer¬ 
ous occasions, during explorations in Assam and across the north-eastern 
frontier into the couintry of the Mildrs, Hagas, Sihgphos, Jabakas, Manipmis 
and other tribes, is the self-same plant of which so much had been said fully half 
a century ago. In the country indicated the plant is indigenous, but so far as 
I could discover, is nowhere systematically cultivated though doubtless en¬ 
couraged to grow and even planted along embankments, roadsides and other 
suitable situations "with a view to affording a ready supply of fibre. In its 
purely wild habitat it frequents damp glades near streams, though with its 
roots wen above water-level. Kecause of its being an indigenous plant and 
called ban- ("wild) rhea there arose the very mistaken notion that it was the source 
of the cultivated rhea, and still more perniciously the idea that rhea fibre could 
be procured in India from a wild source for little more than the cost of collection, 
and further that all that was necessary to secure a never-failing supply was to 
plant out waste lands with the wild rhea. I have already fully disposed of these 
absurd notions and need hardly repeat that the wild-rhea of Burma is Oirm iUnia, 
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the wild-rhea of Sikkim wtioufia, and the wild-rhea of Assam the present species Cultivation 
-—•three plants that are as remote from rhea proper and from each other as 
they could well be. They axe all nettles it is true, but there the resemblance 
be^s and ends. They axe different botanieally, chemically, industrially and 
continue to think of them as wild forms of rhea is the 
blmdfold acceptance of a name at the probable expense of a future trade. To 
place this wonderful fibre—wild-rhea of Assam—on the markets of Europe as 
equ^ in price, merit and mdustrial application with the wild-rhea of Burma, 
wo^d in aU probability be to condemn it to complete neglect. It has merits 
and properties of its own as different from rhea itself and from all other wild- 
rheas as from flax. It would, therefore, be of great advantage were some en- Separate 
tmely distmct name accepted and recognised m Europe as the commercial ua.mft Name 
ot this fibre, such, for example, as that which I have ventured to assign to it °®kable. 
above, namely its Naga name Risa. ° 

CoaditJoas ot Cultivation —^According to the opinion hitherto published, it 
may be propagated by root-cuttmgs, by slips, or by seed, and its cultivation 
conducted on the same lines as with the willow in Europe. It is said to be grown 
jtogely by the hill tribes on the north-west of Yunnan, and by the Singph4 and 
jUhoanneas of the Assam north-east frontier to a small extent only (Hannay). 

Ihe tree when left unmolested attains a girth of about 2 feet and a height of 
from 30 to 40 feet. It is abundant within the valleys bordering on the 'Krha.«in. 
and Oraro hills. It is only found in mixed evergreen forests, and is not gre- 
wXL principally in shady damp places on the sides of streams, Shade 

out uoes not grow at all on the plains or xn places exposed to the sun The ^Gcedsary. 

^ (Lloyd). I collected the plant 
-n; of .^sam proper, for example on the embanliment of 

rp* lu Sibsagar, and at hTahor Rani in Tezpur. It is very plentiful at 

^^® *^® Naga hills, growing on loose soil with plenty 

sloping banks of most of the depressions or 
hullaha withm tea estates—lands which at present are not only waste, but often 
a source of positive danger to the tea plant. 

Collection and Separation of Fibre.—The trees are pollarded during the ■R’iTvro 
months of Novemte to February, and the young shoots become available in 

through the rains. The fibre is extracted from the branches in exactly loKiSL 
ma-n from uire.,. only the fibre is longer. One 

nmn premrmg rwa can get as much fibre in the same time as three men ore- 
paring the cultivated rhea fibre (Lloyd). The young shoots be^ tHnnear 

these alone are used for fibre. The Naga way of nrenaring^tho ■n, w 
Som Mflv Assamese. The^cuttin^ are ibest m^e Sthol®^ 

V The shoots axe carried to the 

^ °r bark and a little slimy matter are scraped 

tLi^aMa cleaned fibre are stripped from the shoL. 

Xne inside of these ribbons is next scraped with a knife so placed in the hand aci 

against the forefinger. The stripes are drairo through 
fa AO remove the shmy and gummy substances from the inner 

^ar, being cleaned in this way, the ribbons are left to dry in the shad^ Dried 

men Mly toed they are next steeped in water and wood-ashes for aW 

be then °fou^d“to be‘^mri?A f°'^®f water for four hours. The fibre will BoUed in 

ttoe*^s * free from gum, and may be separated into fine Si<»-water. 

ttoeads. This is, however, a tedious process and is mostly carried on bv the 
old people of the villages. The Assamese, on the other ha^ take off the . 
ribbons when the shoots are in a half-dry state and do u^ot fest serene off 

Xy’^uLwe^^Thiro 1®®"® *^® ^®- face co^fdwX the 

^ It in a coarse way by washing in lime and then t* 

tZ t^,?rt f ?mply divide up the ribbons^and without any mepi^ ' 
dee^ (^eveitor “ eaaployed in makiug the nets used to ?atch 

Yield and Utilisation, —Col. L. A M TinmcrlAYi n xt t » 

been cultivated nor pollarded to produce special fibre-vieldinff ahcA+fl 
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. than drying in the shade, came to 1 maimd 30 seers (Lumsden). The fibre is 

Coarse Cloth ; bi the manufacture of a coarse cloth, but chiefly for fishing-nets (Hannay). 

Pishing-nets. ’ Garo hills the fibre is only prepared in small quantities and for home 

^^ojosumption. The people use it in making nets, and in certain cases for mixing 
Silk. ^ ^ making cloth (Lloyd). In the Jabaka Naga country it is valued 

because of its great strength. It is coarsely woven into the bags that are carried 
over the shoulder. These are often beautifully ornamented, being embroidered 
mth dyed thread of the same fibre (Phillips). The Nagas believe that the harder 
the thread is spun the stronger it becomes (Severin). 

Properties of the Fibre, —In 1853 Capt. Thomson reported that 
for canvas or lines the fibre required only to be known to be gener¬ 
ally used for these purposes. Eoyle published the results of a com- 
parative study of the fibre supplied by Hannay as follows Petersburg 
broken with a weight of 160 lb.; Jabbalpur hemp, with 
own with 250 lb.; rhea with 320 lb.; and wild-rhea with 

340 lb. These were the results obtained half a century ago, but still no 
progress has been made with this fibre. In March 1897 I collected person¬ 
ally a supply of bark in the Sibsagar district, and submitted the same 
f^ohe^cai P examination to Mr. Melrose Arnot, at that time Chemist of the Bally 
Properties. I aper Mills. He reported that the fibres separated from the bark were 
beautifully white and of a^ fine silky lustre and measured 25 to 30 mm. 
long and 0*013 mm. in diameter. They were cylindrical or nearly so, 
and tapered at both ends ; they had a small central canal and thick 
striated walls; a pecto-cellulose very similar to fiax, but much finer 
while being equally long. Arnot then added, As compared with 
tne fibre of BoeJpneria nivea this is exceedingly fine, indeed it is 
one ot the finest fibres I have ever measured, and although not 
anything like so fine in the individual fibre, the filaments are long and 
strong, and I have no doubt that in every respect the material would 
-esuitsthaE easily workable on textile machinery, and it would un- 

,hea. doubtedly produce very much finer textures than Baihmerla nivea:^ 

* ® contained in the bark appears to be well worth 

serious study.” ^ 

onsigmnent. These results were only just what might have been anticipated : 

S? Ti! ® of a young shoot and procure a sample of 

the fibre without realising that it must be very valuable. But in order 

ITT" I desired Col. Lumsden to procure me 
A above, and these were forwarded to the 

late bir h. A. Abel, Director of the Imperial Institute, London, with the 

“SUons. fouSdm f with a letter in which the 

.eiS.- T ^ explorations in Assam I gave special 

^Mideration to the han-rhea. I found, as I had suaeested in the 

PCTSlT^sSt^w''®^^*®*^ no doubt to Btehmeria nivea it was a 
perfectly distinct plant, namely Villehninea integrifoUa. It can be 

whZT-R}! ’■ I* or no gum, will give a high return 

+>, 5 ,^ ® 5if not stronger 

than China-grass. On these considerations I contempkte LSg ^n 

vSf iatSy V® attention of commerce, and I shaU be 

VMy grateM if you can see your way to secure the co-operation of the 
Officers of the Eeseareh Department, I desire to have^ the fibre ex- 
amned both chemicaUy and industrially. For the latter piLose I 
shall be glad to send a larger consignment on hearing from you.^ The 
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ribbons have been simply stripped off the stems. They have not 
been cleaned in any way, and the loss no doubt will be found serious. 

The plant produces shoots 20 feet long; the bark strips off easily, but 
no doubt machinery could be readily designed to produce a cleaned 
and partly bleached raw fibre. Perhaps the most important point in 
connection with this fibre is that it could be produced at a third the 
price of 

In October of the same year I had the pleasure to receive Dunstan’s 
report, and the following passage sets forth his results and conclusions :— 

Unfortunately the untreated bark-fibre was sent for examination, con¬ 
sisting of the bark peeled from the plant—containing the bark-fibres in 
strips from 3 to 5 feet in length. The only course to adopt was to imitate stems Betted, 
as nearly as possible the retting process adopted on an industrial scale, 
which the almost complete absence of gum rendered possible. Two 
samples of fibre were received. A small quantity of each was placed in 
dishes covered with water and allowed to stand for about three weeks, 
after which time one of the samples was sufificiently soft for the fibre to 
be removed. This was carefully combed and picked, and by this means 
about 10 grams of a nearly clean brown fibre in long silky threads were 
prociured.” The fibre thus treated was then submitted to the usual 
chemical examination, and commenting on the same, Dunstan adds:— 

“ It is interesting to compare these numbers with those obtained in the Beporfc. 

examination of the fibre of JB€dJi7}ieTiu ^vivea made by Messrs. Gross 

and^ Bevan. Watt has pointed out that these two fibres are certainly 

^stinct I the JBo/ifi-Hlied may be the more important of the two, owing to 

its growing wild on waste land, to its containing little or no gum, and also 

because it furnishes a silky fibre at least as strong as China-grass.” ‘‘ A 

comparison of the results of the examination of these two fibres clearly 

brings out the superiority of the Ban-Ehea, especially in regard to its Superiority of 

smaller loss by hydrolysis and its higher nitration number. At the same 

time it must be remembered that the process adopted in treating this fibre 

in the laboratory only very roughly approximates to that which would be 

used on a large scale. Portions of the original samples have been submitted 

to a fibre expert, who reports that they can be readily treated by a special 

and simple process which has recently been devised. Further informa- 

tion as to this process can be supplied if this aspect of the matter is thought 

to be of importance.” 

I need only add to the above that I purposely sent the “ untreated 
bark fibre from the belief that perhaps Dunstan might like to 
have the opportunity of seeing everything contained in the bark and 
thus learning, its good as well as its bad points. The fact that it lent 
^self to simple retting is a point of infinite value which might not simple 
have been discovered so soon, nor told us with such force, but for 
the happy accident of my having imposed on Dunstan the necessity 
of having to separate the fibre for himself. Comment seems almost 
superfluous. The ^ report demonstrates the superiority of risa fibre 
over ordmary rhea in regard to strength, texture and composition. The 
results cannot but be considered as most important, and should com¬ 
mend this new fibre to the favourable attention of all persons interested 
in rhea, rami and the allied rAea-fibres. As a catch crop to the tea in- Oatoh orop 
totry ma has perhaps no rival, certainly no equal. The fact that this 
fibre may be cleaned by simply retting the ribbons of bark (after the 

167 



BOMBAX 

MALABARICUM 

Semul 


THE SILK-COTTON TREE 


Peasant 

Industry. 


i., 487-92. 


fasMon of jute) is perliaps of even more interest than its exception- 
merit as a textile. Expensive decorticating and degumming 
Unnecessary. machinery and methods are thereby rendered unnecessary. It is thus 
possible that the fibre could be turned out at a price that would not only 
undersell rhea, but for certain purposes compete with flax, if not with 
jute itself. At all events the cultivation and separation of a crudely 
cleaned fibre of great merit might easily enough be accomplished by 
even the poorest agriculturist. While rhea must of necessity command 
Peasant Capital and enterprise, risa can be developed by the peasant. Indian and 

Industry. English newspapers and periodicals have meantime been flooded with 
the usual quinquennial dose of the will-o’-the-wisp controversy on the 
favourable or unfavourable aspects of rhea cultivation in India. Hardly 
a word has been said in commendation of this interesting fibre, which 
thus seems destined once more to lapse into oblivion. 

BOMBAX MALABARICUM, !>€.; FI Br. Ind„ i., 349 ; Gamble, 
i., 487-92. Man. Ind. Timbs., 90 ; Pharmacog. Ind., I, 215 ; Cooke, FI. Pres. Bomb., 
Silk-cotton i., 120 ; Duthie, FI. Upper Gang. Plain, i., 98 ; Malvace^. The Bed 
Tree. Silk-cotton Tree, semul, pagun, rohto-simul, simbal, bouro, semar, sdur, 

sdvara, mundla bdraga-chettu, pula, burla, sdlmali, letpan, etc., etc. A 
large deciduous tree common throughout the hotter forests of India, 
Burma and Ceylon. 

The tree yields a dark-brown Gum which is sold in the bazars under the 
name mocha-ras. Another vernacular name for the gum is supdri-ka-phul, 
produce of the betel-palm/’ the name supdri being said to be given to the 
blunt thorns of Mom haoc by children who masticate them instead of the fruits 
of e€iteciit€ (the true supdri). The gum only exudes from portions of the 

bark which have been injured by decay or insects, for incisions in the healthy 
bark do not cause it to flow. It is collected from March to dune, and is used 
as a hatira or hog-gxmi. Moodeen Sheriff {Mat. Med. Mad., 1891, 61) says there 
are three market qualities of serrml gum, of which the first fetches Rs. 12 per 
maund, and the third Bs. 8. The gum is used in medicine. It is very astringent 
and is used by both Hindus and Muhammadans in diarrhoea, dysentery and 
menorrhagia. 

Fibre Floss. The inner bark of the tree yields a good Pibbe suitable for cordage, and 

the seeds afford the so-called red silk-cotton or semul-cotton, a fibre too short 
and too soft to be spun, but useful in stuffing pillows, etc. It has also been 
talked of as a paper-fibre. The smoothness of the fioss is believed to prevent 
its felting, and hence in the textile industries it could only be employed to miy 
with other fibres in order to impart a silky gloss. Its only important utilisa- 
faon, however, is in upholstery. But it shoxild be observed that Buchanan- 
Hamilton and other writers have considered it as apt to deteriorate and become 
defects in upholstery. There are four plants which may be said 
Silk- to be the silk-cotton plants of India, viz: — (1) Mrioaontiron emfvactiiosum, DC.; 

• Ottons. (2) JSomhaoe DC.; ( 3 ) Coe.1%lospe.'mf»h%i,vn, Cf^ossjyipittwi, DC. ; (4) 

Ctiiotropis giffan-ten, R. Br. [For further information see Calotropis,* pp. 207-8.] 

The fiower-buds of Momhaoc constitute an article of Food, being eaten as a 
pot-herb. ^ Some years ago it was reported that the estimated amount annually 
consumed in the Central Provinces was 5,000 maunds (Nicholi, Uxc. Eept. 

Lcine. 1878-9). The root of the young tree (semul-musla) is said to be a MEDiciisrE 

and used as an alterative ; it is made into a confection with sugar and ghi and 
administered as an aphrodisiac or as a restorative in phthisis. The yoimg fruits 
{mardti-moggu) are stimulant, diureMc, tonic, and expectorant. The wholesale 
price is quoted for Madras as about Bs. 3 per maund. The Timbeb is not very 
durable, except under water. It is used for planking, packing-cases, toys 
fishing-floats, coffins, the lining of wells, etc. It is also sometimes made into 
canoes and water-troughs. The tree is called the yama-druma or tree of the 
infernal regions or of the god of death, because it makes a great show of flowers 
and produces no fruit fit to eat. The cotton is made into tinder, and the wood 
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Bey, Indzg. Drugs Ind., 1896, 48-9- Ind Wnr Kr^^r l^anny Lall 

Bull, 1896, 205 ; W, ^od ^2, app., 60; Kew 

1901, 322;’ Ha^an, 

f'»ro’o»o? 

Leda 1897 m 8 163 71 Manures and Manuring, Aqri. 

aS'AgTv p;!; mi i No°i?it ^^VtMLdL. 

sriio-i ^ Textboolk Ind. Agri., i, 

depS-e(i°^® ^o^Indi^^ ecS^omy'^ brae-majiures from Mia was much Value of some 

enumS:fLote w:rSy“; 

o^f MeVaiS - phosphaS 

which are not grown as field-crops is the roots 

successfully treated with bone ^ immediately and 

been contended that to the Indian c!!l+- many other reasons it has 

it is perhaps more profitable to as matters stand at present, 

Z* ?o:“. 

labour more or less discnnn+A/i t i. ^ s spare time and the value of his 
be fZdZ chirn Z aZXi: bone-manure would 

found specially useful witlTano-Z Ptoourable. “ Bone-meal has been 
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Rs. 37,51 480 ’ 1905 6 ^7 fist’ + tO“s Bs 41,67,119; 1904-5, 68,203 tons, 

Rs. 56;46,241 ’ ’ f >78,778; 1906-7, 93,760 tons, 

r FLABELLIFER, Zinn.; FI. Br. Ind., vi 482- dep 

189?No‘^r-■ r'^' -PAamacogr. Zrat^., iii, 519 ; Agri.’Ledg'., l.,'496-504. 

Palm Palmed. The Palmyra Palmyra. 

, .Krab-tree, tal, tad, dral, fana%-maram, fand, 'pane-mara, darahUe- 
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tdri, tanhin, etc., etc. The name hrah,” commonly used in Bombay, is 
derived from the Portuguese hrava, “ wild palm.” 

It is now known that the Talipot Palm of the older writers was not 
but Corypua uniht^acuiifera. jBt. flaheiiifer is an erect graceful palm, dioscious, 
with terminal crown of fan-shaped leaves. ’ It is believed not to be indigenous 
to India, but is now cultivated and run wild throughout the plains of India, 
Burma and Ceylon. Symonds speaks of the “ Palmyra forests ” of Tinnevelly. 
It is probably ^ a native of Africa, although its present African congener, 
If. jSQtuiopttm, is sHghtiy different. Sadebeck {Die Kulturgew. der Deut. Kolon., 
313) says that J®. flaheiiifer, uay. mtTiiopttui, Mart., does not yield the Piassaba- 
fibre. Wiesner {Die Bohst des Pflanzenr., ii., 454-5) details a careful micro¬ 
scopical examination of the differences between the fibres of Corypha. and 
norai^tfus. A distinguishing feature of the two palms is the swelling in the 
upper stem of the African form. A common supposition is that the African 
plant became extinct owing to the tearing off of the young leaves for fibre, 
and the same fate was once said to threaten the palm in Ceylon. It grows 
readily if protected from cattle, etc., and is a valuable tree for checking sand- 
drift. But_E. J. Butler {Agri. Journ. Ind., 1905, i., pt. iv., 304-10) describes 
a fungal disease that threatens to prove very destructive. 

Properties and Uses, —Every part of the Palmyra is turned to account in 
some way or other, and a Tamil poem enumerates 800 uses of it. There 
are, for example, five Fibbes : — A loose fibre which surrounds the base of the 
leaf-stalk; a fibre which may be separated from the leaf-stalk; a fibre called 
tar which may be prepared from the interior of the stem; a fibre or coir 
derived from the pericarp; and the fibrous material of the leaves. The 
leaf-fibre is utilised in the manufacture of the basket-ware of Madras, pro¬ 
duced at Pulikat in Chingleput, Kimedi in Gan jam, and Bezwada in Godavari, 
etc.^ Pine strips of the leaves specially prepared and dyed are plaited into 
braids and worked up into fancy boxes in nests, cigar-cases and the like. At 
Eiamond Harbour near Calcutta, hats have for many years been made of this 
material and sold to the European sailors who visit Calcutta. A recent inquiry 
into the braiding materials of India revealed the fact that after xtoramutt, 
CorypUa, Nipa, x*ji€&nioc^ and ciiitogyiie were the most hopeful. 10f, R.E.P., 
Ann, Dept, and Prog,, 1897—8, 22.] A few years ago investigations were 
institxited in India with a view to determining the extent to which the cord¬ 
like fibres might be employed in brxish-making, as substitutes for the American 
ptassaoa fibre and the Ceylon Jcittul {Caryota ut'etiM). So far indications 
have not been^ obtained of a very great demand for these special Indian fibres. 
The stem or tdr fibre is prepared in some special way by the fishermen so that it 
becomes pliable and can be plaited into fish-traps. It is neither spun nor twisted, 
a single thread or fibro-vascular bundle being used ; the method of preparation 
adopted by the fishermen has not as yet been made public. [See also Brushes and 
Brush-Making, p. 187, also Caryota urens, p. 286.] The export trade in tal coir 
(or “ Palm Fibre,” as it is often called) centres largely in Tuticorin {Ann. Pept. 
Ind Mm., Gale., 1899-1900, 15). The leaves themselves are found serviceable 
for fans and in thatching. They were formerly prepared as a writing parchment, 
being so used by the Butch Government. In Bengal and elsewhere long strips 
of the leaf are employed by school-children as washable “ slates.” 

In Medicine the juice of this plant is used as a stimulant and anti-phlegmatic. 
The root is considered cooling and restorative, as also the gelatinous contents of 
the unripe seeds. The ash of the spathe is given for enlarged spleen, and the silky 
substance on the young petioles of the leaves is utilised as a styptic. The Timber 
splits easily but will support a very severe cross-strain, and when old is useful 
for rafters. It is also hollowed out into water-pipes, channels and gutters, and 
is made into canoes. It is to some small extent exported and used in making 
walking-sticks, rulers, umbrella-handles, etc. The juice is used in the preparation 
of cements. 

By fOT the most important aspect of the Palmyra palm is as a source of Food. 
On tapping the flower-stalk a juice (ms) is obtained, which is either consumed while 
fresh as a beverage or allowed to ferment, which it will do after sunrise, thus form¬ 
ing an intoxicating liquor {tdri or toddy). If the toddy be distilled the result is palm 
wme {arah), and by destructive distillation a good quality of vinegar is produced 
(see p, 1111), The ras is also boiled down into a kind of sugar called gur or jaggery 
(see p. 928). Small round cakes used formerly and to some extent stiU pass 
as currency in Tinnevelly district. [Of, Yule and Burnell, Hobaon-Jobson, 1903, 
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111, 446.] The tapping for raa does not injure the wood, as m the case of the 
date-p^m, since it is only necessary to bruise the flower-stalk and to crush the 
young flower or fruit within, and with this object slices of the spathe are made 
tor several days in succession. An earthern pot, into which the sap runs, is tied 
to the end of the stump, and if the juice is to be drunk fresh the pot is coated with 
hme mside in order to prevent fermentation. The Palmyra continues to yield sap 
at the mte of throe or four quarts a day for four or five months. It begins to 
yield when about fifteen to twenty years old and goes on for about fifty years, 
but once m three years the operation must be discontinued or the tree would 
• female tree yields about half as much sap again as the male. The juice 

is richer m sugar than that of most other palms ; it is said that three quarts of 
jmce will make one pound, of jaggery, which (from canes or palms) is the sugar 
chieny used by the poor people of India. The sweetness of Burmese bread seems 
"^se of toddy-juice to raise it. 

The extent to which the spirituous liquor is employed may be judged 
*the Bombay Government became so alarmed 
^ excessive consumption of arah in Surat that they ordered large numbers 
ot this useful palm to be destroyed. In this connection it is interesting to 
observe that Pryer, who visited Surat in 1673, mentions that on drawing near 
the roac^tead they saw groves of Brab-trees, from which the Parsis made a 
\^e akin to Toddy.” This wine the sailors drank, and the result was perpetual 
msturbances of the peace. The plentifulness of the toddy resulted in the 
district bemg overrun by “soldiers and seamen of the Moors.” The tree 
nowers m March; the young fruits are formed in April and May and matured 
m .*^‘^ly August. Within the shell of the young fruit there is a jelly-like 
nuid which is eventually transformed and deposited as a hard albumen. The 
.]ehy and soft albuminous layers are often eaten fresh in April-May, or cut 
mto small pieces and flavoured with sugar and rose-water. The seed within 
the albimen is also eaten, being sold in Bengal under the name talsam. In 
July and August the ripe fruits are gathered and the succulent mesocarp is 
scraped off to be made into small flat cakes called pdtdli. The nuts within are 
loimd to be solid and almost imbreakable, but after being buried for two or three 
^ ^rminate, and the young seedlings are eaten as a vegetable or are 
^ 1 ® Agricultural Ledger will be found an account of the way in 

which these shoots {dantalds) are regularly grown as a vegetable crop. The nuts 

as possible, being laid on the surface of a prepared 
seed-bed in J July. The crop is dug about four months later. About 50 fruits 
are planted to the square yard, and these may produce 100 or more dantalds. In 
a cheaj^ear the gross value of a crop per acre at ordinary market rates would be 
about Bs. 1,800, rising in a dearer season to Bs- 3,000. The vegetable, wliich is 
roasted before bemg sold, is eaten chiefly by Kolis and low-class people. The 
nut Itself is usually broken open and the embryo cooked or eaten dry or after it 
has been coiwerted into a flour—not unlike tapioca. [Of. Paulus JEJgineta (Adams 
tr^sl. and Comment.), iii., 439 ; Baber, Memoirs (Leyden and Elrskine, transl.)' 
327; Am-%~Akhart, 1590, 70; P. della Valle, Trav. Ind. (ed. Hakl. Soc.), ii 291- 
{^., 1693, 76; Rheede BoH. Mai., 1686, i., tt. 9, 10; Jones, As’. 
1795, IV., 311; Verson The Palmyra Palm, Colombo, 1850; Taylor, Topog. 
btat. .Dacca, 1840, 61 ; Hoey, Monog. Trade and Manuf. N. Ind., 1880, 190; Bidie 
Oatc. Mjxn.Oat., 1884; Nicholson, Ma? 2 ,. Coimbatore List., 1887, 39, 40, 240 ’ Fer¬ 
guson, All about Aloe and Ramie Fibre, 1890, 79 ; Trop. Agri., Nov 1892- 
^9rf.JBuU. Madras, 1892, No. 25; Morris. Cantor Lot., Journ. Soc. 

Drugs Ind., 1896, 49-50; Planter, 
too Jiily 1. 1898, 217 ; Kew Bull. (add. ser., ii.) 

lo9», 238 ; Sadebeck, D^e Kulturgew der Deut. Kolon., 1899, 7, 20—3 313* Rent 
on Seta. MyingyanDUt., Burt^, 1899-1901, 38-40; Nisbet. Burma’ Ur^r BHt. 
l^Aleand Before, 1901, i., 366; Bev. des Cult. Colon., 1901, ix., 231 - Imo Inst 
Bandhook, 1903, No. 12; Joret, Les PI. dans L’Antiq., 1904, ii., 298—9.] 
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r SODIUM BI-BORATB; BaU, Man. Econ. Geol. D.E.P.. 

7^, 1881, pt. ni., 498-9 ; Agri. Ledg., 1902, No. 5, 132-4 ; Min. Indust. U 504-11. 
1900,57-9; Holland, Rec. Geol. Surv. Ini., 1906, xxxii., 99-101. TMs salt Borax, 
is known in India under an ertensive series of vernacular names such as 
sohdgd, tinhU, mindbeii, hudiia hhdr, tanhmhhdr, venharam, vdLigaram, 
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billigdru, lakliiya, vaviit, tan-Jcana, tinhar or tanJcar, etc. In some parts of 
the Panjdb frontier and Tibet it is tasU or sal {shal) (one variety being chu 
tsale or water-borax, tbe other tasle mentog or flower-borax). 

History."—The substance was apparently known to the ancient Sanskrit authors 
and is unmistakably mentioned by Susruta. From the Sanskrit are derived doubt¬ 
less its Persian and most of its Indian vernacular names, as also its old English 
synonym tincal. Perhaps the earliest mention (by a European writer) of this 
substance, in connection with India, is the reference by Garcia de Orta (in 1563) 
in which he says it is known to the Gujaratis by its Arabic name of tincor. It is 
mentioned by Abul Fazl in the Ain-i-Akhari (Blochmann, transl., 1590, i., 26), and 
is called tangar. Hove {Tours in Gujarat, etc., 129), who visited India in 1787, 
describes the salt as refined in Kathiawar. Ainslie {Mat. Ind., 1826) gives a 
good account of it as a drug and says that the process by which tinkal was refined 
into borax was kept a secret by the Dutch. Hoyle {Prod. Res. Ind, 419) gives 
a brief notice of the substance, but by far the most complete statement hitherto 
published may be said to b© that given by Baden-Powell in his Panjdb Products 
(1868, 90-“4). This reviewed the reports of Cimningham, Hay, Edgeworth, 
Marcadieu and others. 

Sources .—Borax proper is a native borate of sodium found, along 
with common salt, on the shores of certain lakes in Tibet and possibly 
beyond in Persia and China, and is deposited with sulphur by hot springs 
in the Puga valley of Ladakh, Kashmir. The Indian area may thus be 
said to commence in Puga valley of Laddkh and to pass east to the lakes 
of Eudokh. To the south of Lhasa, at the Yamdokcho, borax is also 
obtained. Holes are dug in the ground in many parts of the deserts of 
Tartary, and within these tinkal is said to collect. 

The Western supply (from Puga) enters India by Kullu and is refined at 
Sultanpur, before being consigned via Mandi and Bhaji to Simla, or via 
Eampur in Bashahr to Jag^dhri and thence to the plains. Smaller 
quantities from this same source also find their way through Chamba to 
Nurpur or to Kashmir and Lahore. Tibetan borax enters India across the 
frontier of the United Provinces. Atldnson furnishes an interesting 
account of this traffic. The borax, he says, is collected in June to September 
and sold at certain markets. It is brought by Bhotia traders and pur¬ 
chased by the merchants at Eamnagar, where it is refined. 

Bcanomic and Industrial Uses. —Borax is employed extensively €is a 
Moedant in dyeing and calico-printing. Medicinally it is viewed as a tonic, 
useful m loss of appetite and painful dyspepsia, and also as an exceedingly 
valuable detergent in affections of the skin. The antiseptic and disinfecting 
property of borax, although fully known, might, as it seems, be much more ex¬ 
tensively taken advantage of than appears to be the case. For household purposes 
its uses are practically limitless. As a substitute for soap and soda crystals, 
it may be regarded as cleaning without destroying colour, and a little added to 
the starch gives a pleasing gloss to collars, table-linen, etc. As a preservative 
for meat it is invaluable, and it is probable that as an insecticide (especially in 
the t^-garden) it would be found unrivalled. Its most important use may be 
said, however, to be for glazing pottery and as a simple and convenient enamel for 
metallic surfaces, such as the dials of watches and clocks or domestic enamelled 
metal wares. It acts as a flux in the formation of a glass which has a low melting- 
pomt and thus affords a material that may be employed even in the ornamenta¬ 
tion of the surface of glass or glass vessels, since it can be fused and flxed at a 
temperature lower than what would re-melt the glass on which it has been 
ornamentations produced by borax are generally held to be un¬ 
stable because of the fact that bonix is rendered anhydrous by fusion. In time 
they gradually absorb moisture and become hydrated and efflorescent, when the 
glaze s]^its and crumbles to pieces. Sir William O’Shaughnessy was instructed 
by the Government of India in 1839 to investigate the question of the production 
m ^dia of glazed pottery sufflcient for use at Indian hospitals. His report will 
be found m the Appendix to the Bengal Dispensatory, and on pages 710 and 711 
he also gives a most instructive description of the lime-borate that he employed. 
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USES AND TRADE serrata 

^ Frankineense 

Borax my be said to be mvaluable in welding, and is employed by black- Metal-welding, 
smiths, brassfounders and eiectroplaters. It is largely consumed in the manu- 
fytnre of glass beads, imitation precious stones, certain qualities and descriptions 
of cements^ (see Glass Beads, p. 663). It is, in fact, fairly extensively utilised ©lass Beads 
by the Indian jewellers in the manufacture of artificial gems, and with shellac it 
forms a most valuable varnish. In soldering oxidisable metals its action is to Vaxmsh. 
clean the surface y fusmg away the oxides into a borax bead. Similarly it is Soldering, 
employed by the Indian jewellers to cleanse gold and silver ornaments. Plum¬ 
bago pots are foimd to last yry much better if after being annealed in the oven 
they are pamted mth a solution of borax. Lastly borax is employed as an 
mgredient m certain toilet soaps and cosmetics, and one of its most curious and 
mterestmg uses is that of its employment in the production of a self-trimming 
mckm canoes. For to purpose^ the wick is saturated with borax, then madi Candle Wicks, 
into a cmdle. ^en ignited an incandescent bead is formed that greatly im¬ 
proves the light-gii^g property of the flame, while at the same time the "^ck, 
bemg wmghted by "^e bead, turns over to one side and thus protrudes sideways 
of the flame. ]m that position the wick readily oxidises and is consumed 
thus dispensmg with the necessity of snuffers. [Of. Paulua JEgineta (Adams 
transl and Comment.), iii 418, 476; Garcia de Orta, Ooll, xviii.; also Comment. 
byBall m Proc. P^. Ir Acad., i., 404; Birdwood and Poster, P.I.G. First Letter 
Book, 1600, 58; Mandelslo, Travels Ind., 1639, 84; Tavernier, Travels (ed. Ball) 

,1® i, 1813. ii-. 207; Watts, Diet. Ohem., 1883, i.! 

646-60; Madras Mael, June 14, 1889; Produce WorU, Aug. 28, 1896; Journ Soc 
Arts, 1897, xlv., 1173-4; V.S. Yearbook Dept. Agri., 1900, 655; Rept. Cent. India 
Drugs Oomm., 1901, i., 117 ; Watt, Ind. Art. at Delhi, 1903, 22, 29, 86 • etc etc ] 

TVade.—For some years past the foreign demand for Indian borax Trade in 
has been steadily declining, in consequence of the Italian manufacture Borax, 
from, boracic acid and sodium carbonate, as also in consequence of tbe 
discovery in California and Nevada of limitless supplies. So recently as 
1886-7 the foreign exports of borax were 24,273 cwt., valued at Rs. 5,80,637. shorts 
Durmg the five years ending 1906-7 they have increased from 5,002 cwt., 
valued at Es. 1,13,003 in 1902-3, to 5,613 cwt. and Rs. 1,15,300 in 1906-7. 

The internal consumption has not, however, declined materially. In 

1897- 8 the imports across the land frontier to India were 15,273 cwt.: in im^orb. hv 

1898- 9, 16,564 cwt.; in 1899-1900, 20,315 cwt.; in 1901-2, 31,085 cwt., 
valued at Rs. 3,61,446 ; so again in 1902-3 they were 29,874 cwt., valued 
at Es. 3,52,231; in 1904-5, 19,025 cwt., Rs. 2,24,589; and in 1906-7, 

21,506 cwt., Rs. 2,60,864. It will thus be seen that borax is an article of 
considerable importance in the industries of India, and it is satisfactory 
to know that the local supplies have proved sufficient to check materially 
imports from Europe and America. There are, however, signs of a slight imports by 
renewal of the imports from Great Britain. In 1895-6 these were only 

13 cwt.; they rose steadily to 597 cwt., valued at Rs. 9,050 in 1901-2; were 
463 cwt. and Es. 6,792 in 1902-3; 848 cwt. and Rs. 10,840 in 1903-4; 

1,500 cwt. and Rs. 18,139 in 1904-5; 1,700 cwt. and Rs. 20,389 iii 
1905-6; and 2,798 cwt. and Rs. 37,039 in 1906-7. 


BOSWELLIA, lioxh. ; FI. Br. Ind., i., 527-8 ; Colebrook, As. D.E.P., 
Res., 1807, ix., 377—82; Birdwood, Trans. Linn. Soc., 1871, xxvii.. Ill— !•, 6H-7. 
48, tt. 29-32 ; Gamble, Man. Ind. Timhs., 1902, 137-8; Pharmacog. Brankin- 
Ind., i., 295-303; Cooke, FI. Pres. Bomb., i., 198; Duthie, FI. Upper 
Gang. Plain, i., 147; Agri. Ledg., 1900, No. 10; Brandis, Ind. Trees, 1906, 

129-30 ; BuESEEACEiE. 

It is probable that several species yield the true Prankincense or Olibanum African ■ 
of conmeroe, and of these perhaps the most important is b. Carterii. These imported, 
balsamiferous trees inhabit the Somali coast of Africa to Cape Guardafui and 
also the south coast of Arabia. The African or Arabian frankincense has lonff 
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Various 

Qualities, 


Indian 

Olibanum 

Tree. 


D.E.r., 
620-34. 
Instard 
nd Hapes. 


regularly imported into India, and bears the following names-.—kutidur 
moan, thus, vzsesh, esesh, parangi-sham-hirdni, hunurahham-pishin, etc etc’ 
Muhammadan writers distinguish several kinds of the imported olibmum' 
VIZ. hundur zaJcar, male frankincense, which is the best quality and consists of 
deep yellow tears ; kundur unsa, female frankincense, hundur rmdharaj, the 
^udatiou artificially made into tears ; kishdr kundur or kashfa, the dhUv of the 

of the tree coated with the exu^tion • 
^d dukdk kwular, the dust of the olibanum and substance reserved for the 
Indian and Chinese market, whilst the finer qualities (such as the kundur zakar\ 
OTe assorted and ei^orted from Bombay to Europe. Erankincense is thus an 
^ticle nnported md subsequently re-exported, and is not strictly spealdng an 

largely traded in by Indian merchants^. It fuay 
be useful to fuimsh, therefore, a few details of the Teade of which Bombav 

uol^luTbr of the imports and has, moreover, a mono^ 

poly m the re-exports. Durmg the five years 1898-9 to 1902-3 the imnorts 

2.12,423, to 28,682 cwt., valued at^Rs 
®“®® (19*1®-^) mcreased to 32,582 cwt., valued at Bs. 4 12 082 
^ >^®-®^Ports amounted in 1898-9 to 20,218 cwt., valued at Rs 3 fi3 1 fis' 

Se sent chfeflfto 

(Hongkong), and recently to Ger- 
lA^ St p' (Adams, transl.), ifi., 217 ; Garcia^ie toa, 

Goll., lv , also Comment, by BaU in Proo. Roy. Ir. Acad., i. (3rd ser ) 677 
Lmschoten Fo|. E?. J-nd. (ed. Hakl. Soc.), 1598, ii., 99-^100; Birdwood and 
Foster, B.I.O. nrstLMeT Book, 337, 340, 406, 410; Celsius, Hierohot., 1745, i^ 

(l-c- 1- 377).—This is sometimes called 
Ohbanum Tree, and (more especially the gum) is known as salhe, sdlai hundur 

bf two”^eW^“? ®*®-. ®t°- There are said to 

pe two varieties :-~(a) sert ata proper, a moderate-sized ffresrarious tree of fbc 

7 ^^®^.“*^ southed dry .ones; and (^)^IITr a nXe of 
.W. In^a. It IS often met with in tracks of coimtry where few other trees 
exist, and on that account is valuable. ^ '®®® 

(s^'-ff«^id) occurs as a transparent golden-yeUow semi-fluid 
substance^ which slowly hardens. It exudes only on injury to the tr^Td ^ 

Sevtou?0^ctoheT®“^i®'^ T°® f ^®®'’ “ ^ incision made in^the 

previous October, and in June from an incision made in March. It is comnuted 

a^^h^LTb: y^lds annu^ly about 2 lb. It is, however,“robable thSriy 
elihiT ^ Witten about its medichtai, properties rMers to the imuorted 
olibanum, froni winch it must be carefully distinguished. The Sanskrit^ word 

wrongly applied to it, and conversMy, ahhoSh wZd 

appear to be the guggulu of Sanskrit authors, gam-gugul of the nresent dav is 
Indian hdelh/um {Co.umiphora lUnicta) It s tu.aAA .°»y 

vMua^e teZeredoSiSg^ff ^y 

146; Moodeen Sheriff, Mat^Td kid ' mi 

Trees. 1895, 3; Kanny Ball Hey, I,^."s4riX?896®5r^^^^^^ 

®BASSICA, Linn.: FI. Br Ind i l^i^ 7- Prn;v, 4 • r j 

1898, No. 1; Gru™^. ’ 

as esculent plants, sueL. 

as the Broccoli, Brussels Sprouts, Cabbage, CauMower, ColeLrt, Colza, 
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CABBAGE, CAULIFLOWEB, ETC. 

Kale, Kol Babi, Mustard, Bape, Savoy Cabbage, Turnip, etc. .There are 
probably nearly 100 species, a good many of which are cultivated, with 
under these perhaps as many more races or special forms recognised by 
the farmers and gardeners of the world. They are all natives of the north 
temperate zones, but pass into the tropics as cold-season crops. There 
would appear to have been three great centres of production—a European, 
an^ Oriental and a Chinese. The present review of Indian information 
is intended to set forth the leading commercial facts regarding the more 
important plants, viz. the Mustards and Bapes, and can, therefore, only 
incidentally indicate the other species. 

In the Dictiowry (1884) it was urged that from an agricultural point of view 
the Asiatic forms may be referred to three important sections: (a) Sarson, 

(6) Toria, and (c) Eai, The information given in that work was essentially a 
compilation, and in no sense a report of personal investigations. Since that date, 
Lt.-Col. D. Train while Curator of the Herbarium, Royal Botanic Gardens, Cal¬ 
cutta, was able to devote much attention to the study of the Bengal cultivated 
forms. He had sent to him seeds of the mustards, etc., grown in practically every 
district of that province. These he specially cultivated at SibpTor, and was thus 
enabled to study the plants critically, from germination to harvest. As a result 
he published a very comprehensive report of his investigations, illustrated by 
twelve plates and two maps. [Of, Agri. Ledg,, 1898, Ho. 1.] By a comparison 
with Duthie and Fuller’s account of the species met with in the Upper Provinces 
(Field and Garden Grope) and other such publications, it would seem that what 
Brain has said of Bengal is, in the main, applicable to the whole of India. But 
following up Brain’s studies, Dr. W. Kinzel, of the Agricultural Station at 
Dahme, has furnished the results of microscopic and chemical studies of authenti¬ 
cated seeds supplied to him by Brain. [Of. Die Landwirtsch. Vereuchs-JStationen, 
Hi., 169-93, transl. and republished in Agri. Ledg., 1901, Ho. 7.] It has thus been 
rendered possible, through the combined labours of Brain and Eonzel, to identify 
the Indian rapes and mustards with a degree of assurance not hitherto admissible. 

Until such personal investigations had been made it was not to be wondered 
at that numerous ambiguities, due to faith having been too impHcitly placed 
on vernacular names, should have disfigured the literature of the subject. 
Brain expressly tells us that the rai of one district may be the tori of another, 
or the ear eon of a third. “ Although often, perhaps indeed usually, rigidly 
enough applied witlnn a given district, Hative names are worse than useless 
when they are depended on to yield information regarding another group of 
districts.” This is doubtless true, but is perhaps due more to the ignorance or 
carelessness of the contributors of samples than to the cultivators of the plants. 
The writer is fortunate who, like Brain, may be able to analyse Hative opinion 
in the light of authentic specimens. It is most satisfactory, therefore, that 
the Hterature of this hitherto very obscure subject has been placed on a rational 
basis. “ Practically,” says Brain, “ there are but three mustards cultivated in 
Bih4r and Bengal. These three constitute the famiHar Ba% Sareon, and Tori 
crops. Each one of the three varies within its own limits to a greater or less 
extent: none of them shows the slightest tendency to pass from one to another. 
So far, at least, as the Lower Provinces are concerned, the existence of anything 
in the nature of a form intermediate between Eai and Sareon, Eai and Tori, or 
even between the more closely allied Sareon and Tori, is wholly imaginary.” 
Many of the errors that have been made by botanists would seem to have arisen 
from greater faith having been put on the study of dried herbarium specimens 
than on practical knowledge and experience of the living plants. So also the 
association of the Indian with the European forms has led to confusion. Brain 
accordingly concludes his most admirable paper as follows : “ As regards the 
relationship that our three staple mustard-oil crops bear to the corresponding 
crops in Europe, it may be tentatively held : 

“ (1) That Eai (iSrassiaa^tmcea) is a dlop not grown in Europe, at any 
rate on a commercial scale, but that it takes the place here of m. nigra and 
jB. €iVba, which in turn are not grown in India; 

“ (2) That Sareon (JB- campestris, var. Sarson) is a crop not grown largely, 
if at all, in Europe, but that in India it takes the place both of campemM^. 
var. oleifera, and B. rapa^ var. oJeiferti, which in turn are hardly ever met with 
here: finally. 
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“ (3) That Tori (B. uar. tHeiiotonin) seems to be the same plant as 

JR. pi'tBcooc (Suninier-rape), or if not the same is at least very like and very 
near it, and is undoubtedly the plant that in India takes the place of b. pneeooc 
and of B. XiipttSf uar. oieifera,^^ (Prain, l.C. 78). ^ t ^ 

With these introductory and explanatory observations it may now be de¬ 
sirable to discuss the chief Indian forms in alphabetical sequence of their scientific 


names :— 


D.E.P., 
i., 521-2, 
530-2. 
Black and 
White 
Mustard. 


D.EI.P., 
i., 522-8< 


I).B.P., 
i., 52A 
Sarson. 


Distinctire 

Eeatures. 


istribution. 


B. alba, H., f., & T. ; Duthie and Fuller, Field and Garden Grofs, 
pt. ii., 34; Prain, l.c. 9-10. White Mustard; also B. nigrra, Koch. 
Black or True Mustard. These two species, if met with at all in India, 
occur in gardens only within the temperate areas or in Upper India during 
the winter months. They are nowhere field crops, nor do they contribute 
in any way to the Indian supplies of Mustard or Oil. 

/. INDIAN FORMS OP SARSON AND RAPB. 
r B. campestris, Linn. ; Prain, l.c. 22-44, 46. 

fMFrom the standpoint of commerce it is a matter of supreme indifference 
whether cawipestTis, Xaptrs, and vupfi be treated as separate species or sub¬ 
species of one and the same species. The European cultivated races of the 
assemblage may be grouped as foUows: oieifeyn, the Colza; j^apo-^hruH^ea, 
the Swedish Turnip and Rutabaga; X'eiptts the Rape, and JRetita the True 
Turnip The turnip or shalgham is extensively cultivated in India as a cold- 
season crop. The Brahmans and Baniyas are said to have a prejudice against 
it. In no part of India are either the Swedish or True Turnips grown as field 
crops intended to feed cattle, Prain had sent to him from^ Chittagor^, 
seed of a mustard that proved on cultivation to be almost identical with the 
European Colza. From Sikkim and Bhutan he procured seed of a plant that 
turned out to be B. Naptis, uar. DC., the Sweet JSTavet. 

Tbe following are the chief varieties and races :— 

Indian Colza op Sarson ; Sinapis glauca, Roxh., FI. Ind., iii., 
118, also S. trilocularis, Roxl., l.c. 121; B. campestris subsp. Napus, 
FI. Br. Ind.) i., 156 (in part); B. campestris, subsp. Napus, var. trilocularis, 
also quadrivalvis, ButUe and Fuller, Field and Garden Crops, pt. ii., 28-9 ; 
B. campestris, subsp. Napus, var. glauca, Watt, l.c .; B. campestris, Linn., 
subsp. campestris, var. Sarson, Prain, l.c. 24-35, 46, 77-8. 

Prain {l.c. 77) says the plant thus briefiy indicated “ occurs in every 
province of Bengal except Chittagong, where it is replaced by a different mustard.^ 
It is easily distinguished from Rai by its stem-clasping leaves, and from Tori 
by the greater amoimt of “ bloom ” on its foliage, by its taller stature, its more 
rigid habit, and its thicker, plumper pods. When reaped the seeds are distin¬ 
guished ,by their usually white colour ; when brown the seeds are distinguished 
readily from those of Rai by the larger size and the smooth seed-coat; from 
those of Tori by their being of a lighter browm, and by not having a paler spot 
at the base of the seed.” 

“ There are two races—one with erect pods, the Natwa Sarson or Sarson 
proper, and one with pendent pods, the UUi or Ter6 Sarson. Each race has 
two distinct subraces—one with 2-valved, the other with 3-4-valved pods.” 

“ The forms with hanging pods are not common except in North Bengal 
and East Tirhut (Pumea), the subrace with 2-valved pods being almost con¬ 
fined to this area. But the 4-valved kind extends sparingly through Western 
Tirhut, and crossing the Ganges spreads southwards through South-West Bihar 
and Western Chota Nagpur.” 

“ The forms with erect pods practically occur everywhere : the 2-valved 
subrace, however, is little known ip. Bihar, though it is grown both in Shahabad 
to the south-west and Monghyr to the south-east. It extends over the whole 
of Chota Nagpur and over Orissa and West, Central and East Bengal. The 
4-valved subrace occupies West Tirhut and West Bihar, extending thence sparingly 
through South-East Bihar and along the dry parts of West Bengal, as far south 
as Midnapore. It also occupies North Bengal and the northern part of East 
Bengal (Mymensingh), to the exclusion of the 2-valved subrace. Roughly 
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speaking, therefore, the 2-valved erect subrace is charnctB^on^ nu ^ 

Onasa, West, Central and East Bengal; tte 4-valved er^t ^ Nagpur, 
acteristie of the western half of Bihir, and again of North Ben^T'l.vi fr 
pendent subraees occupy the region between the aSas to the Vi, 

occupied by the erect 4-valved subrace.” ®“ges 

“ The name Sarson prevails in Chota Nasnur in Rihnr ,• j. t.x , 

Bengal. In Bengal proper this is the mustard toov-n as iC/y S 

Sweu. In Orissa it is Oanga toria ” ^ ® ^ ‘ Sansha, or simply 

withITe that perhaps 

soopioally the seeds of ^e various races of t t * *stmgmsh micro- Miorosoopio 

struck of the testa irvIrTZifo™ aLTa^moS" sarson the ^xaminaLns. 

seeded and yellow-seeded Ws^hTmoeo, ^Wte- 

to be undeta^chfd il evS^^e of tS ra^^” I?’^fr^®®“ 

No. 7, 111, pi. i., ff. i-sf am show^SArm'^an^ltt';^^^^^ 

of various Qualities of sar^o'n Tliia i-f yttUi owucuure oi me seed-testa 

all the species or«™«2rof I soft pihv^Tbefow°“Pr®^’ 

cells, a layer of colouring matter, a layer of pSade tissue (the mlk n7*^h°T 

are narrow, elongated and acute, the shape and size varvhiv ^'th f ^ 

mustard), and lastly an epidermal layer. To appreciate the vnhio^of 

developments of these structures in the various spSs aid r^ls 

to inspect Dr. Kinzel’s plates. Conoludine his acoomiTf ’ Jf 

that “the quaUty of mustard-oil varies from 0-564 to 0-875 pelc^t^lnd’tho''®* 

remarkable uniformity in some of the races In m*n a dAT-fa shows 

mentions sarson under the names sedarth and sir iizp ’ 

(Handbook Ind. Agri., 271) 
previous published opinions, says that tori (latni, sarisha, 
sAorsAe and also sarson {shweh shorshe) are usually sown with wheat sowing 

or barley, _ or in gardens with carrots, amaranth, etc., while rai is 

moZh^^l f?® September, i.e. six weeks to two 

months before the regular rabi so-wings. He then observes that when 

feWll ^^drdred, the peH 

being IJ to 2 maunds When sown as pure crops 4 to 6 lb. of seed are Tieu 

Tib ^ maunds. With rai the seed should be 

o lb. and the crop 3 to 4 maunds. 

The greatest possible difficulty exists in furnishing definite particulars 
regarding the area of production and methods of culWtion of sarson in Area 
India as a whole Duthie and Fuller’s account of the United Proves 
mabi^r + Oudh may very possibly be admissible as indicative of the 
in featmes of interest, when taken in conjunction with such particulars 
as may be den-ved from Prain’s account of the mustards, etc. of 
Bengal. From the Field and Garden Crops we learn that sarson is a 

bh usu^ally mixed with wheat or barley. It is sown Method of 

either broadcast or in parallel lines running across the fields. It is cut ®°^- 
shortly after the harvest of the associated crop. But it is difficult either 
of fW u^er it, or to ascertain the yield. The districts 

bLdltTtl!® ®P®®ia,lly well suited to it, and in these 

hardly a wheat or barley field can be seen in which some portion is not- 
devoted to The e:^ent of that cultivation may be inferred from 

the fact that in 1901-2 while only 125,585 acres were returned as pure 
sarson, rape or mustard, ’ 8,267,844 acres were shown as mixed crops Pare ana 
of these oil-^eds along with wheat, barley, etc. If, however, we accept 
the yield in the mixed crop to have been approximately in the same ratio 
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as tliat of the pure crops, the net area (worked back from the published 
production) would have been 1| million acres (calculated as pure crops) 
yielding 467,450 tons of ‘‘ Rape and Mustard.” That calculation repre¬ 
sents a yield of, say, 5 cwt. an acre. Sarson is, however, an extremely 
i^ests. precarious crop, being very liable to pests and blights as also to climatic 

vicissitudes. For example, it is peculiarly subject to the ravages of 
an aphid that sucks the sap of the young shoots to such an extent that 
they fail to produce seed. It is, however, exceedingly profitable, and 
whenever possible the cultivators put at least some portion of their lands 
under it. 


D.E.P., 

1., 523, 526. 
Rape. 


Cold-season 

Crop. 

Bistinctire 

S'eatnres. 


Season. 


Distribution. 


Microscopic 

Examination. 


Yield of 
Mustard-oil. 


Indian Rape op Tori, Lutni op Maghi; Sinapis dichotoma, 
Roxh., Fl.Ind,, hi., 117; S, campestris, suhsp, Napus, FI. Br. Ind., i., 156 
(in part); Brassica campestris, suhsp. Napus, var. dichotoma also Tom, 
Duthie & Fuller, Field and Garden Crops, pt. ii., 29 ; B. campestris 
subsp. campestris, var. dichotoma also Toria, Watt, l.c .; B. campestris, 
Linn., subsp. Napus, var. dichotoma, Brain, l.c. 36-40, 46, 76-7. 

Prain {l.c. 76) says that after mi this is the most important of Indian 
grades of mustard. It is a cold-season crop on the plains of India and a spring 
crop on the Himalaya. It was sent for cultivation and study from all the 
districts of Bengal except Saran and Shahabad. “It is easily distinguished 
from Rai by its stem-clasping leaves and its small size ; when reaped the seed 
is recognised as being larger, though of the same colour, and by having a paler 
spot at the base of the seed; the seed-coat, too, is only slightly rough. From 
Sarson or Indian Colza it is easily distinguished by its smaller size and by its 
leaves, though stem-clasping, as in Sarson, being less lobed and having much 
less bloom. The seeds are of much the same size in Tori and in ordinary 
Sarson, but as a rule the seeds of Sarson in Bengal are white. When Sarson 
seeds are brown they are of an amber colour, and have no paler spot. The 
seed-coat, too, is smooth. The seeds of Sarson are sometimes considerably 
larger than those of Tori. When this is the case, the two are easily distinguished.” 

“ There are two kinds of Tori —a taller, rather later, and a shorter, very 
early kind. Both kinds, however, ripen well ahead of any Rai or any Sarson. 
The earlier kind of Tori does not appear to occur in North-West Tirhut; the 
later kind is unknown in East Bengal or in Chittagong; elsewhere both sorts 
prevail throughout the Lower Provinces.” 

“ This mustard is known as Tori in Bihar and the northern districts of 
North Bengal, Lutni in Chota Nagpur and the drier parts of West Bengal, 
Sarisha iu Orissa, West Bengal, Central Bengal and the south-western districts 
of North Bengal, Maghi in the south-eastern districts of North Bengal and 
throughout East Bengal. The Bengal name Sarisha recurs in Chittagong.” 

Kiuzel {l.c. 108) iuforms us that “ as compared with European Rape and 
Colza, the amount of mustard-oil the seeds contaiu appears very variable. As 
compared with other species, the testa of the seeds has remarkably narrow, very 
distinctly circular markings. The only species with circular markings almost 
as small is JS. Pmin, which is at once diagnosed by its detachable 

epidermal layer. All the samples dealt with here have in transverse sections 
an undetached epidermal layer with narrow lumen.” “ The transverse sections 
of the samples examiued were, moreover, very uniform. As compared with 
the other species, the cells of the palisade-tissue have a very thin wall, and 
consequently a clearly defined wide lumen, exactly as in JBt. Wapns, Linn,, the 
European Rape. In transverse section they appear very blunt at the apex. The 
layer with colouring matter is very loose ; the viscid cells are often in two 
layers; the thin-walled parenchyma is disposed in three to four layers.” 
Kinzel gives the range of mustard-gil as from 0*239 to 0*848 per cent. 

Cultivation and Area .— It has not been found possible to isolate 
some of tbe facts regarding this plant from those of sarson. The fore¬ 
going observations have, therefore, to be read in connection with 
the special particulars that have been elucidated regarding tori —^the 
present plant. Duthie and Fuller urge that so far as the United Pro- 
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^nces are concerned, the present plant is mainly grown as a pure crop, 
wiiie sarsoTO and mi are almost entirely produced as mixed crops. It 
uows tnerefore that the area in these provinces shown as “ pure ” can 
e taken as ton (lutni, laM) or rape. According to the Agricultural 
Smzsucs of mm (1901-2 to 1905-6), compiled by the Director-General Are., 
otatistics, there were in the United Provinces during 1901—2, 120,436 rroduotion. 

* 36,841 tons of pure rape; in 1902-3, 140,296 acres yielding rare crops, 

m 1903-4, 131,926 acres yielding 29,643 tons; in"1904-5: 

'{o/v>A yieldmg 18,800 tons; in 1905-6, 154,700 acres yielding 

60,000 tons; and m 1906-7, 153,400 acres yielding 30,000 tons. But 

^ mixed crops, that is to say of mustard and rape, grown along Mi-Nei Crops. 

greater, namely, in 1901-2, 1,461,000 acres 
*’ 1^03-4, 2,429,000 acres and 542,000 tons of 

I 1904-5, 2,609,000 acres and 336,000 tons of seed; in 1905-6, 

398,000 tons of seed; and in 1906-7, 2,210,000 acres 
in 4 --K ^* 4 .^ tons of seed. Eape is produced in greatest abundance sni Districts, 
in the districts which border on the Himalayan Terai, and is cultivated 
ah over the hills up to_ altitudes of 11,000 feet ” (Atkinson). It is very 
httle grown in the districts of the Ganges-Jumna Doab, where it generally 
occurs as a subordinate crop in vegetable gardens. Concluding their 
ofproduct these authors say, “The export of rape is one Exports. 
Oa^poTe ” ^ features in the commerce of these Provinces, and centres at 

•’ ^n important article of export trade from the PanjAb Panjab. 

^d it^ grown in Kashmir and Afghanistan. Unfortunately no Panidb 
TOter has as yet studied the mustards botanically, and it is not, therefme, 
possible to discover to what extent the reports that have appeared should 
be accepted as rape or be assigned to colza or even to mustard. These 

grown in Fero^pore, ffissar, Jhelum, Eawalpindi, Dera Chiei Districts. 

tJistriets, in the order of importance named. Fully three-fourths of the 

on unurigated land, a fact that must commend it very unirrigatcd 
^ j cultivators. The traffic centres very largely in Ferozepore 

and the exports go mainly to Karachi. The year 1900-1 was one that 
might be described as having been abnormally favourable to rape-seed 
cultivation in the Panjab. The area under the crop became more than Paniib Areas 
double -^e average of the preceding years, and was returned at 1 699 700 
acres. The yield was also remarkably fine, so that it was described as 
26 per cent, above normal and the total yield became 260,167 tons. 

i^K®e XV ^ somewhat declined, though in 

recorded as 1,699,700 acres, but the yield 

only 194,900 tons. 

regarding the rape, sarson and C. Prov. 
miMtard c^tivatmn in the Central Provinces, Berfir, Rajputana, Central Bombay. 
India, Sind and Bombay. MoUison {Textbook Ind. Agri.) does not refer 

rr+i™ Rape ” of the Bombay and Karachi trade “Oujarat 

returns would appear to be mainly a special and superior quality of the 
present plant. But the total area under the crop in the province of 
Gujapt IS not grpt, being usually about 500 acres, so that the expression 
(irujarat Eape denotes a quality of seed not necessarily procured jErom 

P* 1^^)- However, the total area returned 
for bind and Bombay (including their Native States) as devoted to rape 
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and mustard is well under 200,000 acres, or less than the acreage of these 
crops in the Ferozepore district alone. So far, therefore, as can be learned, 
the sub-mountain tracts of the United Provinces and the greater portion 
of the Panjab may be taken as the Indian region of rape production. 
Bengal. Bengal province is mainly concerned in the sarson and rai trade. But 

it may be pointed out that in official statistics the acreage of pure mustard 
crops in the United Provinces is that which is alone accepted. Hence, 
as already indicated, the sarson and rai, which are always mixed crops, 
are excluded from consideration, whereas in Bengal and the Panjab 
they are included. In consequence of this arbitrary treatment the 
“ Rape and Mustard ” cultivation of the United Provinces is shown as 
very much smaller than that of the Panjab, while as a matter of fact 
Total Indian it is quite as large and possibly larger. If, therefore, a correction be 
tol^^rorops. made of, say, 1,500,000 acres, added to the total area of India under Rape, 
Colza and Indian Mustard, the result would be 5 to 5| million acres 
instead of a little over 4 million acres as presently accepted. If this 
conclusion be upheld by future inquiry, Bengal would still head the list 
of Indian provinces with about 2 million acres, and would be followed 
by the United Provinces with very probably IJ to 2|- million acres, and 
by the Panjab with IJ million acres, while all the other provinces and 
Native States put together would conclude the enumeration with less 
than half a million acres between them. 

Bpassica Substitute—Epuea sativa, Lam .; II. Br. Ind., 

1., 158; Brassica Eruca, Linn. ; B. erucoides, Roxb., FI. Ind., iii., 
117 ; Duthieand Fuller, Field and Garden Crops, ii., 26, pi. 36; Dioscorides, 
Codex AniciceJuli, 512 a.d., pt. i., pi. 118; Paulus Mgineta (Adams, transL), 

111., 118, gives the key to classic and Arabic literature. This is known in 
Europe as the Rocket and in India as the tara-mira, tara~moni, duan, dua, 
jamhho, jamha, usan, skwan, chara, etc. According to Prain, the name 
sTieti sarisha given by Roxburgh to this plant is nowadays restricted to 
sarson. 

The tara-mira is a native of S. Europe and IST. Africa, and is extensively 
cultivated as a cold-season crop in Upper India, ascending the Himalaya to 
altitudes of 10,000 feet. It is fully dealt with by Duthie and Fuller, but is only 
incidentally mentioned by Prain, a circumstance that may be accepted as 
denoting its comparative absence from Bengal. However, all the standard 
authors on Upper and Western India (such as Stocks, Stewart, Baden-Powell, 
Atkinson, etc.) describe the plant and the methods pursued in its cultivation. 
It is most commonly grown mixed with grain or barley, taking with these crops 
the place which rape fills in wheat-fiLelds, It is also met with very largely in 
association with cotton. It is sometimes grown alone, but only on exceptionally 
dry fields. It may be sown at any time between the beginning of September 
and the end of Kovember, and it ripens about the same time as the rabi crops. 
The yield is said to be from 4 to 12 maunds an acre. Usan is very largely used 
as green fodder, especially when grown with gram or peas, and the oilcake 
is much appreciated for feeding cattle. The plant is grown as a substitute for 
sarson or rape, and the oil is used mainly for burning, but to some extent for food. 

The trade in this seed seems mainly within India and as a substitute for 
sarson, while for foreign countries apparently as a grade of rape. It appears under 
the name of jamha very frequently in the export manifests from Karachi, the 
supply being apparently drawn from Sind, Eajputana and the PanjAb. 

IL INDIAN MUSTARD. 

B. juncea, M., ST.; Sinapis juncea, Linn.; S. ramosa, S. patens, 
Roxb., FI. Ind., iii., 119, 124; Dutbie and Fuller, Field and Garden 
Crops, ii., 33 ; Prain, l.c. 16—22, 47, 76 ; Indian Mustard, rai, asl-rai, etc. 
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admirable account of this species with the Distinctive 
tin-ns S ^atement of the mam facts brought to light by recent investiga- J’eatures. 

». t - ^ Indi^-mustard is the most important of the three species of 

^ Bengal It is met with “ in all the provinces except Chota 
It + ' unknown, though it seems to be cultivated to 

Smghbhum It is easily recognised by having none of its 

ittluv which are brown, can be 

tTiwi- those of Tori or Indian Rape by their smaller size, 

wlS?h\T^wV+ reddish-brown all over. From Sarson, 

seeds, it is equally easily 
“® always considerably, often very much, larged 
and^^even when brown have the seed coats smooth.” ^ ® 

one* subraoes, a Ml, late kind, and. two shorter earUer kinds, Eaoes 

^ *’^® °*^®^ smooth with darker 

fmS^Tinfel? ^r, IS quite absent from Chota Nagpur, and 

ftom Tippera and Chittagong. The shorter subraces are quite abs£it from 

ss ““»* “o “ 

evcpu't °®®®sl®’^e'llyor Li, once also Mai, occurs everywhere 

° f’ ■T^®'"® mustard is termed Chota Sarisha (ohota = “ small,” 

Iww its seeds). In various districts other names are locally applied, 

either alone or as alternative names for RaV' ^ 

to Mm^bl mustard furnished Mioi-oscopio 

j? ^ says that the testa examined under the microscope in sur- Examination. 

,f ®® P ’^®P®^^^®^®. treatment with sulphuric acid and caustic soda shows 

circular markmgs very readily distinguished from those of any 
®’=®®pt (Sarepta Mustard), wMch, however, 

thfrofL 7“S ?■ ®®P®table mucous epidermis. It may be noticed in passing 
«+T»£.+/=. +T.* necessary to make transverse sections in order to demon- 

® separability, because among a large number of surface preparations 
■fo?^ ■^^1”'*® ^.® ate always to be met with when looked 

colour of ^6 testa of Rat is on the whole clearer than that of European 
^® ®®^® ®^ ‘’^® palisade tissue, as indeed^ the 

themselves on “ section char^teristio features that in practice impress 
bur ow™ 1 , ® “®“®’^’ *^®y ®°’Jd hardly be reproduced eicept 

+^® mustard-oil present in Sai varies from Muaterd-oU 

per cent’’ cent., and gives an average in six kinds examined of 0-814: Present. 

+E Area. This mustard is cultivated here and there Cultiva- 

■fchroughout India, and is met with (or closely allied forms are) west- tion. 

^ar 0 gypt and Europe, and eastward to CMna. It enters directly 
into_ competoon mth Russian mustard (J5. JBesseriana) a plant ex- 
^nsively cultivated in South and South-East Russia (the Sarepta Mustard). 

A hough the cultivation in India is fairly extpsive, it is extremely difficult sitensiTem 
to procure satisfactory information regarding the extent of production 
xn the varioi^ provinces. As already fully exemplified, the returns of 
Rape and Mustard are given conjointly along with those of colza 
Csarson), hut it would seern certain that Bengal and Assam are the most Most 
xxnportant provinces and South India the least important. In Unner 
India (the Umted Provinces, Panjfib, Rajputana and Sind) the rape ^peT^s 
crop becomes inore important than the mustard. Duthie and Fuller 
spealang of tlie United Provinces, say that this species varies very much 
iix height, some of the lapds attaining 5 feet or more. It also varies in 
the shape of the pod, which, usually cylindrical, sometimes becomes stout, 
i^erally compressed and less torulose than in typical kinds. They further 
observe that this mustard is rarely grown alone (except in Benares) 
bnt is snhorffinate to wheat, barley and peas. It is not nearly so ex- 
tenspely cultivated as rape and is usually restricted to the borders of fields 
It yields less oil than rape (one-fourth instead of one-third) to the weight TWotoa 
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of seed ; moreover the oil is less esteemed as an article of food. The seed 
is very generally used in India as a spice to give flavour to vegetables, 
Mustard-flour. and Sometimes also as a medicine. Mustard-flour is not consumed by the 
people of India, and the traffle for that purpose is therefore entirely foreign. 
It would seem, however, that both the Indian and the Russian seed are 
largely used as one of the ingredients in some of the modern preparations 
of mustard-flour sold in Europe. The plant is very often (like rape) cut 
rodder. green in January and given to cattle, and in some localities the young 

leaves are eaten as a vegetable. (For further particulars see the paragraph 
below on Oil and Oilcake). 


D.E.P., 
i., 633. 


Indian 

Established 

Vegetables. 


Microscopical 

Esaminatiou. 


Yield of Oil. 


B. oleracea, Linn. The Cabbage, Cauliflower, etc., etc. 

It will serve the purpose of this work to indicate very briefly the chief cul¬ 
tivated plants of this species met with in India. In all the forms the leaves 
are glaucous or green and destitute of hairs: the leaves of the inflorescence 
only are stem-clasping. The chief forms are:— var-. aeepnaii^, which includes 
the Kale, Borecole, Cow-cabbage, etc. ; uar. huiiaUt, best known through the 
Savoy Cabbage and Brussels Sprout; uar. the Cauliflower and Broccoli; 

vaf. eapit€it€i, all forms and colours of Cabbage proper; uar. erMuiot-apaf the 
Siam Cabbage or Jcohl-rahi; lastly, uar. cPi'nensis, the “Leaf-beet” or China 
Cabbage. [C/. Kew Bull, 1888, 137-8 ; 1893, 344.] 

The cabbage {hohi), cauliflower {phul-lcohi), and the turnip-rooted cabbage 
{hnol-lehol or hohl-rdbi) have recently become established vegetables and are 
grown by the market gardeners in the suburbs of all large towns. Except 
with the Kative gentlemen, however, they are not grown in th.e average village 
garden, and are not as yet eaten by the mass of the population. A large coarse 
form of cabbage is extensively cultivated and has become perfectly acclimatised ; 
the early cabbages met with in the markets are the young heads of that plant. 
The Tcnol-hhol is relatively more extensively grown in India than in Europe, and 
seems to succeed admirably in the cold season, if liberally watered for the first 
fortnight of its growth. There are two kinds commonly seen, a purple and a 
green, and both are much appreciated: they come into season before almost 
any other European vegetable. The Chinese cabbage is a rainy-season vegetable, 
but notwithstanding its being procurable when few other vegetables are to be had, 
it is not popular in India. [Cf. Engler and Prantl., Pflanzenfam., iii. (2), 177-8.] 


B. pug‘osa, Pram., l.c. 11-6, 47; Sinapis rugosa, Roxh., FI. Ind., 
iii., 122; B. chinensis, Duthie <& Fuller {non Linn.), Field and Garden 
Crops, pt. ii., 34. The Cabbage-leaved Mustard, pasai or ^aJiari-rai. 

Although this plant is closely allied to B. juueed it is quite distinct. IQ'one 
of the leaves are exactly lyrately lobed, and the radical ones are persistent. 
It is a cold-weather crop of the Western, Central and Eastern Himalaya* 
especially in JSTepal and Kumaon. It possesses a very short stock till it sets to 
flower. The permanent radical leaves form a loose cabbage-like head often 
mistaken for China Cabbage. Prain believes this plant cam© to India from China 
like B. but in its present form. He, however, recognises as a wild 

condition of the same stock the Manipur plant discovered and named bv me 
provisionally as B. fieutatu,. 

Eonzel {l.c. 115-7) remarks, “As this is the only Indian species (so far 
at least, as the material at the writer’s disposal has gone) wMch possesses a 
cellular separable mucous epidermis, the identification of these fragments of testa 
m Indi^ ofl-seed with B. ^ is, at all ©vents, a fairly probable one owing 

to the iurther similarity of their structure in surface preparations.” The fuS 
description and also the plates given by Kinzel should be consulted by those 
who may have occasion to identify this or other Indian mustards by the appear- 
^ce of the seeds. The sample of B- T%igosa, examined by him cam© from 
Kalimpong, and was found to contain 0 *826 of mustard-oil. 


„ ?• cunelfolla, Prain, lx. 14; Sinapis ouneifolia 

lioxb., Jbl. Ind., lu., 121. 

THs plant is extensively cultivated in Northern Bengal and Assam as a 
sage or pot-herb. In my article on Bos/wneWa niveix. {Agri. Ledg., 1898, bTo. 15 
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518) I have referred to it as on© of the rather remarkable vegetables prevalent 
within, and hardly met with outside, the rhea-fibre area of India. It occurs, 
for example, in Einajpur, Bogra, Rangpur, Kuch Bihdr, and throughout the 
valley, of Assam. In nearly every peasant garden a row or two of this plant A Vegetable 
may be seen. It has a rosette of ground-leaves generally of a dark bluish-green seen in 
colour and with very broad yellow nfid-ribs and leaf-stalks. When young it 
looks like a cabbage, but in time it shoots up a much-branched inflorescence to 
a height of four to six feet. This becomes clothed with numerous sessile leaves. 

All the parts are eaten, more especially the young flowering shoots with their 
delicate leaves. It is on© of the most significant of vegetables, and there are 
probably several easily recognised forms. It is Imown, throughout the area 
indicated, as lai-hak or mustard-vegetable. This, with the previous species, 
would appear to be the only cabbage-like vegetable that existed in India prior 
to the introduction of the cabbage and cauliflower. 

THE OILS AND OILCAKES OP MUSTARD AND RAPE. 

In the foregoing observations mention bas been made of tbe Oils E.E.P., 
obtained from tbe various species of B^ assica and JEmica. It seems 626-33; 
desirable to bring into a separate paragraph a few of tbe more striking '^•>'^70-2. 
cbaracteristics of these oils and their oilcakes. All tbe species afford a 
bland or fixed oil in addition to a volatile or essential oil (Gildemeister 
and Hoffmann, Volatile Oils (Engl. transL), 1900, 182, 409-17). Tbe 
essential oil is practically not known to the people of India, so that 
when mustard, rape or sarson oils are mentioned (by popular writers) it 
should ^ invariably be accepted that they are alluding to tbe fixed or 
fatty oils. Tbe peculiar properties of tbe essential oil are those on which 
tbe merit of a mustard seed mainly depends. It is on this account, 
therefore, that tbe researches of Kinzel are of such special interest 
to India. Tbe passages already quoted from bis report give an estimate 
of the percentage of mustard-oil (a term used in Europe to denote tbe Percentage of 
essential oil only) present in tbe samples examined by bim. Previous 
reports on tbe presence of this oil, in tbe various qualities of Indian 
rape and mustard, bave been unsatisfactory because not definite; they 
have accordingly retarded foreign exports. Scbimmel & Co. give tbe 
following as tbe percentage of mustard-oil in tbe samples examined by pungency, 
themRussian seed, 0*4 to 0*5 ; Dutch, 0*7 to 0*8; Italian, 0*6 to 0*7 ; 

East Indian, 0*6 to 0*7; German, 0*7. Kinzel gives tbe average yield 
of tori seed as 0*549, rai seed 0*814, and sarson 0*708 per cent. 

{Agri. Ledg.^ 1901, 104.) Tbe pungency of tbe Indian is thus not so 
very different from tbe corresponding European seeds. 

Tbe Jcarwa-tel (= bitter oil) is tbe fatty oil obtained from Indian Oooidng-oii. 
mustard and rape seed, and inferior qualities from sarson. It is tbe 
chief oil used in Indian cookery, and is accordingly very important to 
tbe people. Rape (and sometimes also sarson) is in India largely used 
to anoint tbe body. Tbe practice seems to be fairly ancient, since it is 
alluded to by Terry (Voy. East Ind. (ed. Havers), 1665, 377) as follows 
“ Tbe better sort anoint themselves very much with sweet oyls, which 
makes their company very savory.’’ Rape and sarson (colza) are names 
which unfortunately bave come to be used almost synonymously by 
Indian commercial men, and are so treated in official statistics. Never¬ 
theless tbe fatty oils derived from them are even more distinct from 
each other than are those from tbe corresponding European plants. In “G-ujarat 
tbe Kew Re'pori (1877, 34; Kew Bull., 1894, 96-7) we read that tbe Indian 
seed known as “ Gujarat Rape,” largely crushed at Dantzic, is found to Rapeaad 
yield 3|^^ per cent, more oil than tbe European seed, and leaves a cake 
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nclier in fatty matter and albuminoids. That information was derived 
from a paper by Dr. Wittmack of Berlin. But tbe presence of a percentage 
of tne essential oil of mustard in rape-cake has been said to render such, 
mjurious to cattle. Roxburgh regarded Indian mustard-oil (fatty oil) as 
inferior to rape-oil. Duthie and Fuller hold the same opinion. Speaking 
of mustard-oil, they say it is less esteemed as an article of food than that 
of rape. Most other writers affirm, however, that although the yield from 
mustard is less, the quality of the oil is superior to that of either rape or 
sarson. Thus it seems probable that the qualities of rape and mustard vary 
considerably. Sarson is, as a rule, spoken of as an oil that rapidly turns 
rancid and even for burning purposes has to be purified before it can be 
niustard-oil of the bazd,rs of India has a pungent odour and 
bitter taste, due to the presence of a certain amount of the essential oil. 
iiiis is occasioned through the habit of watering the cake before pressinc*' it 
time in order to abstract the residuary oil. It is often largelv 
adulter^ed with poppy-seed and other oils. Dunstan in his paper on 
Indian Edible Oils {AgrL Ledg,, 1899, No. 12) unfortunately afiords no 
mtormation on the comparative values of the Indian mustards and rapes. 
He lurnisnes, however, most useful particulars as to their specific gravity 
acid value, saponification, viscosity, etc., etc., and classes them as semi- 
^ying oils. Leather in a paper on Food-Grains and Fodders of India 
{Agn, L^, 1903 No. 7) gives further details of the chemical composi- 
lons of the^se oils. Lastly the Pharmacograjphia Indica furnishes all 
necessary information on the medicinal merits of four qualities. These 
appear to be Indian mustard, rape, sarson and jamla (Eruca sativa). 

ine adulteration of linseed with certain qualities of mustard or rape seed 
nas been reported to prove very injurious to cattle fed on such cakes. This 
subject has beeu dealt -with very fully in the Dictionary, and the article 
T ® Oilcakes should therefore be consulted. Wf 

Leather, Agr^. Ledy., 1897, No. 8,168; also see Linum, p. 731, and 

PRODUCTION OF AND TRADE IN MUSTARD AND RAPE. 

■ shown that owing to many of the crons 

in^cated above being grown in conjunction with othlr plants it w 
difficult If not impossible, in our pre4nt state of knowledge to l! 
any very satisfactory statement of the area that they annS occiSv 
The suggestion has been hazarded that the total (0X^1 arZe 
crops) cannot be far short of 5 or 6 million acres. ButTccordLno 

the ama'tnd tS^'S Published by the Government of India, both 
if . "^ary considerably, especially in the Pani^b 

Rajputana and Smd, in response to the amount aL seasonableness 
of the rams. Eor example, the Panjdb acreage of these 0^^ retS 
m the official statistics of area and yield, was in 1899-1900 397 500 • in 

SosS 1 T 3 I ’■ 665%0TaS agTiil ffi 

t fairly stationary ^ 

dminff 7>. now to the estimated production, it would seem that 

a tenoency to expand. This view is m strict accord with tbe constantly 
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repeated statements of popular writers that the trade in these oil-seeds 
has been steadily increasing, and is now one of the staples of Indian 
commerce. 

Rape and Mustard Seed: Rail-borne and Coastwise Traffic. —The returns Traffic 
of Eape and Mustard carried by rail and river show the exporting inBape. 
provinces to be the United Provinces, Bengal, the Panjab, Assam and Traffic. 
Bombay, in the order named. But as illustrative of the fluctuating nature 
of the trade, it may be mentioned that in 1897-8 Bengal exported a little 
under 2 million cwt., the United Provinces close on IJ million, Assam 
about I million, and the Pan jab \ a million cwt. of these seeds. 

The following year the figures were—United Provinces 2| million, the 
Panjab million, Bengal IJ million, and Assam a little over J million cwt. 

But by 1906-7 a complete change had taken place—the United Provinces 
exported million cwt., the Panjab 1 million, Bengal | of a million, and 
Assam under J million cwt. Calcutta usually heads the list of import¬ 
ing towns, but Bombay and Karachi take the lead in years of high pro¬ 
duction in the Panjdb. The importance of Karachi as a distributing centre 
has been established for many years past, and, although extreme fluctua¬ 
tions have been experienced, it can be said to be improving. The following 
were the supplies conveyed to the chief seaports in 19^06-7 :—Calcutta 

million cwt., Bombay 1J million, and Karachi a million. The coastwise Coastwise 
returns show Bengal as the most important province. But for some years 
the Bengal supply seems to have been falling ofl, and that of Sind corre¬ 
spondingly expanding. But here again the trade seems to fluctuate so 
violently that no reliance can be placed on comparisons of short periods. 

Exports. — The foreign exports of Eape from India in 1891-2 were E35)orts. 
130,793 tons, valued at Es. 1,70,89,524; in 1893-4, 365,954 tons or 
Es. 4,73,45,133 ; in 1895-6, 112,489 tons or Es. 1,40,09,294; but they 
fell in 1900-1 to 86,368 tons or Es. 1,23,57,451; recovered in 1901-2, 
viz. 346,244 tons or Es. 4,45,56,044; and fell again in 1902-3 to 196,345 
tons or Es. 2,47,11,358. Since then the values of the exports have been— 

1903- 4, Es. 2,53,41,010; 1904-5, Es. 2,73,37,732 ; 1906-7, Es. 2,46,70,617. 

Of the exports the chief receiving countries are Belgium, France, Germany 
and the United Kingdom. 

The Mustard traffic is much smaller than that in Eape. In 1891-2 Traffic in 
the exports were 2,640 tons, valued at Es. 3,86,818 ; in 1894—5, 7,809 Mustard, 
tons or Es. 11,27,605 ; in 1900-1 they fell to 1,721 tons or Es. 3,25,589 ; 
in 1901-2 they were 3,232 tons or Es. 5,61,895; and in 1902-3 stood 
at 2,613 tons valued at Es. 4,93,342. Since then the annual values have 
been—1903-4, Es. 4,22,123; 1904-5, Es, 6,19,004; 1905-6, Es. 8,94,553 ; 

1906-7, Es. 5,65,000. Of these exports by far the most important 
receiving countries in recent years are France, followed by Belgium, 

Germany, Ceylon, Mauritius and the United Kingdom, the names being 
given in sequence of importance. 

Mustard and Rape Oil —The traffic in Mustard and Eape Oil shows Exports, 
a more steady expansion than that of the seed. In 1899-1900 the 
exports stood at 259,661 gallons, valued at Es. 3,52,962; in 1900-1 at 
283,270 gallons, valued at Es. 4,70,161 ; in 1901-2 at 286,169 gallons, 
valued at Es. 4,74,028; in 1902-3 at 314,792 gallons, valued at 
Es. 4,79,649; in 1903-4 at 346,174 gallons, valued at Es. 4,84,835; in 

1904- 5 at 432,752 gallons, valued at Es. 5,58,762; in 1906-7 at 273,684 
gallons, valued at Es. 4,90,893. The bulk is exported from Calcutta. 
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Out of the last year’s total (1906-7), 257,282 gallons went from Bengal; 
14,244 gallons from Sind; and 2,168 gallons from Bombay. The receiving 
countries were Mauritius, 113,068 gallons; Natal, 93,787 gallons , United 
Kingdom, 19,892 gallons ; Australia, 22,681 gallons; Straits Settlements, 
10,159 gallons; and British G-uiana, 3,674 gallons. 

BROUSSONBTIA PAPYRIFERA, Veut. ; FI. Br. Ind., v., 
490 • Gamble, Man. Ind. Timbs., 633 ; Brandis, Trees, 613; Engler 
and Prantl, Pflanzenfam., 1889, iii., pt. i., 76; Ueticace^. The Paper- 
mulberry or Tapa-cloth, malaing, thale, Icodzo, haji, ^ etc. A small tree 
or bush, native of China and said to be wild on the hills of Upper Burma 
and Martaban. Frequently cultivated in India, largely so in the Southern 
j^i'ha.n States (Craddock), and distributed to Siam, Japan, etc.. Western 
China, Ichang and Yunnan, etc. According to Wiesner (quoted in Stein’s 
Ancient KJiotan) it is the paper material of Eastern Turkestan; it was 
introduced into Southern Europe and parts of Germany about 1750. 
Brandis remarks that it is a marvellous instance of a plant that may 
be sown both in temperate and tropical countries. 

From the bark of this tree is obtained a Fibbb which perhaps deserves 
to be carefully investigated. From it is made the falsely named Chmese 
“leather-paper,” the Japanese fcodzo-paper. the curious papier-mMh6 school- 
slates of the Burmese (pardbaik), the topa-cloth of the South-Sea Island and 
the mulberry paper cloth of the Karons. It is an excellent paper-fibre, though 
according to some authorities the stock is a little difficult to prepare of good 
colour The silkworm can be fed upon the leaves, and the annual prunmgs 
of twigs to obtain a fresh flush for the silkworm might be made to give a 
profitable return as a paper-fibre. The plant produces suckers m profusion, 
coppices well and grows fast. It has been most successfully cultivated at Dehra 
Dun but the district is too far from the paper-factories to allow of profi'tebie 
production. It will not survive on jungle-land or on dry soils, nor can it stand 
severe cold ; but it might pay on waste land near the coasts of Bengal, Bwma, 
Malabar, etc., whence transport would be cheap. The usual Japanese method of 
propagating is by slips. Ksempfer, followed by Rein, says that every autumn 
after the leaves have fallen the young shoots near the ground are cut on, and m 
this wav, after three or four years, bushes with from four to seven one-year shoots are 
obtained. It is estimated that 2 cwt. of raw m on^son^Ua bark will yield about 
Zl qrs of white bast—about 46 per cent. Craddock describes the manufactme 
pursued in the southern Shan States. It closely resembles the description 
quoted in the Dictionary from Boyle {Fibrous FI Ind., 1855, 341-2). Rem {Indust. 
%pan, 1889, 165, 393-5, 401, 403) gives an interesting account of the plant 
and furnishes an illustration printed on hodzo-pa^-pet. (See Daphne, pp. 48b-7; 
Paper and Paper Materials, pp. 862-4.) / v 

Wf, Stein, Ancient Khotan, 1907, 135; Kaempfer, Htst. Imp. Jap. (app.), 1727, 
21-7; Mason, Burma and Its People, 1860, 522, 776; Fortune, Yfdo and 
Fehin, 1863, 122; Baden-Powell, in Joum. Soc. Arts, 1886, 709; Hosie, T/iree 
Years in W. China, 1890, 163 ; Corean Faper-maUng, in Ind For., 1893, xix., 
199; Morris, Cantor Lect., Joum. Soc. Arts, 1895, 938 ; R.E.P., Comm. 

1895 No. 7 ; Dodge, Useful Fibre Plants of the World, 1897, 98-101; Bret- 
schneider, Furop. Bot. Disc. China, 1898,4, 54,495, 763, 770, 773, 993; Dipl, and 
Cons. Bepts. (aim. ser.), 1900, v.. No. 2611, 7-9; Craddock, m ^or., Dec. 
1900, xxvi., 613 ; Nisbet, Burma Under Brit. Buie and Before, 1901, i., 386 ; 
Wiesner, Die Bohst. des Pflanzenr., 1903, ii., 446-7 ; Hanausek, Micro. Tech. 
Prod. (Winton and Barber, transl.), 1907, 92-4.] 

BRUSHES AND BROOMS, Bpush-maMng Materials, 
etc. ^ Spons^ Encycl., 1880, ii., 543“"57 j Jackson, GovYiTn. JBot., 6tc., 1890 , 
Thurston, Imp. Inst. HandhooJc, 1893, No. 12 ; Morris, Comm. Fibres, 
Cantor Lect. 1895 ; Hannan, Text. Fibres of Comm., 1902, 141-65. 

Brooms are made all over India from a wide assortment of 
materials presently to he enumerated, the selection being as a rule 
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BRUSHES AND BROOMS 

governed by the supply available and the nf i 

Stem {Ancient Khotan, 1907, 333) figures and w people, 

possibly the most ancient specimen In existeLe TwT { 

I)»dSa-UiE, (a *7 awLd ia 

Indian-made brushes are principally of the bazar-type and are therefore 
mamly of local interest. Two firms, the “ Pioneer Armv'R!,!;rnr>> i 
Cawnpore, and “Messrs. P. Thompson” of roormni. Brush Co. of 

brushes of the European pattern^ Both firms vave 
few years ago to the use of teiuZ^fibre (Caryota urens) in p£eTf bSfe 
from the behef that the sowars or Native cavalrv onsties, 

to 

seen all over Ii^a, particulars are not available of the actual extent of 
^nufacture. There is moreover a very considerable import by India 
from Europe of bribes, but complete statistics are not available We 

St tJaTTSj 

to attempt a completedumlraS.nfTu tSfubste^^^^ 
are employed, or which might be so. for brushes or brooms. Even S 
Europe the variety and diversity are extraordinary-e.p. bristles MttS 
broom, rattan, whalebone, wood, rushes, wire, spun-glass (spec^luv 
serviceable for contact mth acids), etc., , etc. Indk at the same S 
e^orts a very, comiderable quantity of brush-maHng materials includSg 
both vegetaWe fibres and bristles, and the trade would appear to be 
improving. Thus in 1899-1900 the total exports were 64 388 S vMued t. ' 
at Rs. 11,49,998; whereas in 1903-4 they were 83 2^8 ewt j * 

Rs. 20,76,331 j and m 1906-7, 88,158 cwt., valued at Rs. 17 68 930^ U- 
“• quantity Madras takes by far the largest share idz 

79,350 cwt. in 1903-4 and 85,203 cwt. in 1906-7, the goods it exports are 
much lower P^i^d (-nz. Rs. 9,70,328 in 1903-4 and Rs. 9,71,212 in 1906-7) 

r cwt .valued at Rs. 9,60,571 in 1903-4 

and 2,360 cwt. valued at Rs. 6 52,827, m 1906-7). The Bengal exports 
are mainly in higli-pnced bristles. Of tliese Bengal exnorts for 
Rs. 5,75,790 represented the value of the bristles selt to England, wS 
only Rs. 22,4TO were attributable to vegetable brush-fibres with the same 
destination. The total exports of brush-making materials from all 
Inia to Great Bntam m 1903 were 17,943 cwt., valued at Rs. 10 38 909 
and of that amount Rs. 6,07,305 was the value of the Indian contribution 
OX bristles to the British supply. 

follovring are some of the principal plants employed in brush- 
Arenga saecharifera, Xa6///. (gee p. 92). 

Arisiida setacea^ jfBtZr / T^v, httd,^ vii # 22H • (^■RATiTTxnj'H?< u x* i 
mna-puMu, thodcyogor^hi, ete^ A reed 
feet m height, found m Western India from Bih& and the Ko^^soutLS” 

Island^ etc. The roots attain a length of ISinohes 
to 3 feet and are smd to be used m the manufacture of weavers’ brushes in 
and along the west coast (Ind. Agri., Deo. 12, 1891). nnhaa e roots are 
collected m South India ^ Yerukalas (a nomad tribe) and sold to the weavers 
at 3 or 4 annas a viss. The Tehnga paper-makers construct their frames of the 
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BUCHANANIA 

LATIFOLIA 


Piyar 


ii., 274. 


D.E.P., 
iv., 198. 


D.E.P., 

Vi., pt. i., 

5-6. 


culms and these are also employed for making tatties in the same way as the 
hhas-hhas roots of Northern India. 

Agave Gantala, Roxb., and other species (see p. 33). 

Bambusa, various species (see pp. 99-101), 

Borassus flabellifer, Unn. (see p. 170). 

Bristles, see Live Stock (Hogs) (p.752). 

Caryota urens, Unn, (see p. 286). 

Chloroxylon Swietenia, d.c. (backs of brushes) (see p. 294). 

Chrysopogon Gryllus, Trin. The roots of this plant are said by Jackson, 
Hannan and others to be the Venetian whisk-fibre which in England and other 
countries is made into brushes of various kinds. The grass is abundant on the 
hills of North India, but except as a fodder plant it is apparently not known 
to be of any economic value. 

Cocos nucifera, Unn. (see p. 356). 

Corypha umbraculifera, Unn. (see p. 429). 

Hair of bears, squirrels, camels, badgers, goats, polecats, sables, ichneumons, 
etc,, is used in the European brush industry, but no information is available 
as to the extent, if any, to which India contributes to the supply, or herself 
utilises any of the hairs mentioned. 

IschaBmum angustilolium,//acA^. (see p. 694). 

Pandanus odoratissimus, Unn., f. the Screw-pine—the Jceuraf hetgi, henda, 
talum^ mugali, etc. A common and much-branched plant frequently grown on 
accoTimt of the fragrance of its flowers, but is wild on the coasts of South India, 
Burma and the Andaman Islands. The leaves contain a strong fibre used 
for cordage and for spinning into coarse yarn. The roots are used in basket 
and brush-making (Perfumery, see p. 821). \Cf, Forster, PI. Use., 1786, 38-41 ; 
Bept.^ Ind. Hemp Drugs Comm., 1894, i., 166 ; Marco Polo, Travels, ii., 250; 
Ain-i-Ahhari (Jarrett, transl.), ii, 126; etc.] 

PhcBnix sylvestris, /?oa' 6. (see pp. 115, 884-5). 

Saccharum arundinaceum, Retz. (see p. 930). 

Sorghum vulgare, Pers. the Italian whisk (see p. 1031). 

Tamarix, spp., see Baskets (p. 116). 

Vetiveria zizanioides (see p.ll06). 


D.B.P., 
i., 544-5. 
Piyar, 


BUCHANANIA LATIFOLIA, MoooIk, Eort. Beng., 1814, 32; 
B. JLanzan, Sfreng., in Schrader Journ., 1801, v., 4; Cooke, Bl. Pres. 
Bomb., i., 275; BL Br. Ind., ii., 23; Gamble, Man. Ind. Timhs., 216- 
Pharmacog. Ind., i., 394; Agri. Ledg., 1899, No. 12; 1900, No. 9; Dutbie’ 
^ U'pper Gang. Plain, i., 185; Brandis, Ind Trees, 20 b ; Anacardiaoe.®.’ 
The fiyar, chironji, fial or peal, chirauU, paira, tarum, char-ha-gond, 
mowda, nusTcul, lonepho,^ etc., etc. A middle-sized tree, leafless only for a 
short time,^ met with in the dry forests throughout India and Burma, 
ascending in the Sub-Himalayan tract to 3,000 feet, and frequently 
associated with the sal, the mahua and the dhak. 

4 . 1 . which exudes from wounds in the stem is more 

than half soluble m water. It is said to resemble Bassora gum, to have adhesive 
properties like mferior arabic, and to be suitable for dressing textiles As 
a consequence of inquiries organised by the Reporter on Economic Products 
It was found that m many provinces the gum is not collected, while it is 
reported from Jhansi (XT. Prov.) as used in printing cloth, from BerAr as employed 
m dyemg, and from the Central Provinces as sold mixed with dhawra ^m 
lutifoiia) to the hanios. On some samples sent to the Imperial 
Institute, London, the Director reported that the gum was not entirely soluble 
mixed with twice its weight of water, about 10 per cent, formed a 
gelatinous mass; the sample examined, moreover, contained a large quantity of 
extraneous matter. The brokers reported that if it were carefully colleXdLd 
a re^ar supply ensured, it might fetch 20^. per cwt. on the London market 
manufacturm^ purposes. [Of. Agri. Ledg., 1900, No! 
9, 92.] The bark and the fruits furmeh a natural Vabotsu, The Lmels yield 
a sweet and wholesome Oil {chironji), but owing to their being much prized as a 
sweetmeat when cooked, the oil is seldom expressed. The kernels, f»Siich have 
a flavour somethmg b^twoon that of the pistachio and the almond, are eaten by 
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THE DHAK OE PALAS 


BUTBA 

FRONDOSA 

Bengal Kino 


the Natives (Baber, Memoirs^ 1519, (Engl. ed.), 326). They are also used to 
flavour ganja {Hept. Ind. Hemp Drugs Oomm., 1894, 157). In the hills of Central 
India the fruits with the kernels are pounded and dried and subseq^uently baked 
into a sort of bread (Church, Food-Grains of Ind., 177). From the Panj4b and 
Bombay the leaves are reported as used for Foddee.. The Timber is not very 
hard nor durable and is of small value, though made into spoons, plates, toys 
and bedsteads, and is even employed for door and window frames, plough- 
handles, etc. White insect-wax has been fo^md on the tree in the Central Pro¬ 
vinces. The kernels of auyufttiihiUt, Roxb., are used like those of the 
above species. [Gf. Ain-i-Ahhari (Blochmann, transl), 1590, 71 ; Taleef Shereef 
(Playfair, transl), 1833, 68; Buchanan-HamUton, JStat. Acc. Dinaj., 161; 
Lisboa, Useful PI. Bomb., 1884, 53-4, 217, etc. ; Moodeen Sheriff, Mat. Med. 
Mad., 1891, 128-9 ; Journ.Soc. Chem. Indust., xi., 404; Ind. For., Sept. 1895 
xxi., 329 ; Biseoe, Hyderabad Trees, 1895, 3 ; Kanny LaU Dey, India. Drugs 
Ind., 1896, 53 ; Rept. Goll. Ind. Mus. Calc., 1901, 61 ; etc., etc.] 

BUTEA FRONDOSA, lloxb. ; FI. Br. Ind., ii., 194 ; Eoxburgh, 
As. Res., 1792, iii., 469-74; Jones, As. Res., 1795, iv., 299-300; Bnck- 
Ham., jStat. Acc. Dinaj., 159; Solly, Joww. Roy. As. 8og., vii., 145; Henze, 
Les. PI. Indust., 1895, iv., 293; Gamble, Man. Ind. Timhs., 243-4; 
Pharmacog. Ind., i., 454-8 ; Cooke, FI. Pres. Bomh., i., 371; Dnthie, FI. 
Upper Gang. Plain, i., 240 ; Brandis, Ind. Trees, 230 ; Leguminos^. The 
Bntea Gum, Bengal Kino, or Bastard Teak, dhdJc, palds, chiohra, murup, 
pards, hhdhra, multuga, pauh, etc. From palds is said to be derived 
Plassey (palasi), the scene of Clive’s victory. A moderate-sized deciduous 
tree common throughout the plains of India and Burma, and ascending 
the hills to about 4,000 feet in altitude. 

This well-loiown tree is, when in flower, a conspicuous feature of open coimtry 
and grass lands, owing to its brilliant flowers which appear at the beginning of 
the hot season. It is valuable for recovering salt-lands since it will grow even 
where there is a bad eiflorescenc© of rUi (see Alkalis and Alkaline Earths—Rek, 
p. 55). ^ It yields naturally, or from artificial scars on the bark, a Gum 
called chunid-g6nd, hamarhas, palds-hi-gond, etc., which occurs in round tears, as 
large as a pea, of an intense ruby colour and astringent taste. The gum is used in 
Native Medicine as a substitute for true kino (i^te.vocnrpus Murmixtium, 
which see, p. 908). Roxburgh pointed out that it differed from true kino in being 
more soluble and the solution more astringent in water than in spirit, just the 
reverse being the case with the product of JHet oeavpuH. A > *■ ■ ; t as 
been written on the subject in chemical and pharmaceutical journals and other 
publications. Hooper, for example, has dealt with it at length in the Phar¬ 
maceutical Journal (June 23, 1900, 4th sen, x., 664 et seq.). 

The gum is usually very impure owing to careless collection, and it would 
be a matter of some difficulty to clean it for medicinal purposes. In any case 
with true kino available in India, in suiflcient quantity to meet all medical 
requirements, there is not likely to be any market for this substitute. The Lac 
insect (p. 1053) is reared upon the tree in India, and it is regarded as affording 
the second best quality. [Gf. Tachardia lacca, Agri. Ledg., 1901, No. 9, 181, 211, 
221, 224, 230—1, 235, 238—9, 242, 250, etc., etc.] The gum may be used both as 
a Dye and Tan, but for these purposes is hardly, if at all, in demand outside 
India. The Natives are said to use it to purify and precipitate blue indigo. It 
seems possible that if the bark or wood were utilised as in preparing 
a pure taking extract might be obtained. The flowers, called tesiX, head, etc., 
yield a brilliant yellow dye by simple decoction, but the colour is fleeting, though 
rendered a little less so by the addition of an alkali. Formerly it was much used 
at the H6li festival, the fleeting character being regarded as an advantage, but 
at the present time it appears to have lost its popularity, being supplanted 
by aniline dyes. Hummel and Perkin {Journ. Soc. Chem. Indust., 1895, xiv., 
459-60) point out that under certain treatment the colours given by 
flowers resemble those afforded by yormg fustic. Hence these chemists add 
that they “ cannot therefor© endorse Sir Thomas Wardle’s opinion that if jBntea. 
flowers could be obtained in sufficient quantity and sufficiently cheap they 
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would be a useful addition to the yellow dyes we already possess (see p. lOSS). 
The bark yields a Fibre used for rough cordage and for caulking boats. A 
bright, clear Oil derived in small quantity from the seeds (palds-pdprd) is 
used in Medicestb. Dymock {Mat Med. W. Ind., 1885, 232) says, “ I have 
tried the seeds as an anthelmintic and am inclined to think favourably 
of them: they have an aperient action.” Pounded with lemon-juice they are 
a powerful rubefacient, and have been known to cure herpes. »tipe^'ha. 
Roxb., is considered to possess similar properties to those of ft^onaosa. \Cf. 
also Eept Cent Indig. Drugs. Comm., i., 45, 65, 81, 121, 180, 282.] The leaves 
are given as Fodder to buffaloes. The Timber is not durable above ground, 
but is said to be much better imder water, and is consequently used in Upper 
India for well-curbs and piles and also for the water-scoops of Native wells. 
Gamble observes that if cut up green and seasoned.in the plank, it is likely 
to be a fair wood for rough boxes. Buchanan-Hamilton {Stat Acc. Dinaj., 159) 
says that the flowers are offered to the gods. [O/. Journ. As. Soc., 1813, hi., 
219-20; Taleef Shereef (Playfair, transL), 1833, 40; Taylor, Topog, Stat Dacca, 
1840, 62; Wardle, Rept Dyes and Tans, Ind., 1887, 7, 20, 36-8, 51; Forsyth, 
Highlands Cent Ind., 1889, 380, 421, 463; Kaimy Ball Day, Indig. Drugs Ind., 
1896, 53-4; Gaz. Karnal Dist Fb. (2nd ed.), 1890, 18-9 ; Russell, Monog. 
Dyesing Indust C. Frov., 1896, 17 ; Hooper, Rept Labor. Ind. Mus. (Econ. Sec.), 
1900-1, 17 ; Joret, Les. Ft dans L'Antiq., etc., 1904, ii., 347, etc.] 


U.E.P., 

L, 660-9. 
Boxwood. 


Medicine. 


Timber. 


Boxwood 
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BUXUS SEMPERVIRENS, Limi. ; FI. Br. Ind., v., 267; 
Gamble, Man. Ind. Timhs., 592-4; Brandis, Ind. Trees, 1906, 559; 
Euphobbiace^. Tbe Boxwood Tree, shanda laghune, chikri, fafri, 
shamshad, shumaj, sMhsashin, etc., etc. An evergreen shrub or small 
tree of tbe Snliman and Salt Ranges, the Himalaya eastward to Nepal 
and Bhutan (absent from Sikkim), at 4,000 to 8,000 feet, chiefly in shady 
ravines, more especially on calcareous soils. It is a slow-growing tree, 
very difficult to raise from seed. 

A tincture from the bark is used in Medicike as a febrifuge, and the leaves 
are occasionally browsed by goats, though to most animals they are poisonous. 
Boxwood is found on the Himalaya of large size, occasionally over 5 feet in 
girth, 3 feet being not unusual. The Timber is very valuable, being in great 
demand for turnery, carving and other purposes for which a very hard, close- 
grained wood is required. The principal European use, since the 15th century, 
has been for wood-engraving, and it is regarded as the best substitute for ivory 
in many ornamental purposes. But the Radian areas are almost always difficult 
of access, and it has been found that the timber cannot be cut, seasoned and 
delivered at an Indian port, still less in London, at the prices usually offered. 
Hitherto the principal supplies for Europe have come from the Caucasus, but 
this is spoken of as being rapidly exhausted. The trade has accordingly asked 
for suitable substitutes that may at least meet certain of the purposes of box¬ 
wood. The following have been mentioned as the more likely Indian timbers :— 


Atalantia monophylla. 
Celastrus spinosus. 
Chloroxylon Swietenia. 
Crataegus Oxyacantha. 
Dodonaea viscosa. 
Euonymus Hamiltoniamus. 
Gardenia latifolia« 
Hemicyclia sepiaria. 

Ixora parvlflora. 


Lasiococca S3rmp]iylliaBfolia. 
Murraya exotica. 

Olea ferruginea. 

Psidium Guyava. 

Punica Gramatum. 
Santalum album. 

Viburnum erubescens. 
Wrightia tinctoria. 


c 

D.E.P.. C^SALPINIA BOND.UCELLA, Mem., As. Res., 1810, xi., 

ii., 3-6. 519; Caretti in Rbeede, Hort. Mai., ii., t. 22; Globuli majores in Rumpbius, 

Honduc. Eerb Amb., v., 92, t. 49, f. 1; Bentley and Trimen, Med. Plants, ii., 
t. 85; Dutbie, FI. Upfer Gang. Plain, 1903, i., 302 ; FI. Br. Ind., ii., 254; 
Leguminos^e. Tbe Eever-nut, tbe Nicker-tree {Yeux de bourrique, Er.); 
futiharanja, hat-Tcarang, Tcaraung, ndta, Jcanja, gach-cJiaJcaya, gila, gajhai, 
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THE FEYER-NUT OR BONDUC ooriaria 

Divi-divi 

halacU,^ gaffi, MJcachia, sagargota, gdjargJiota, Icalein, etc. C. Bomluc, 

Roxb.j is perhaps only a variety of O. Bonducella. The properties of 
the two plants are identical, but the seeds of the former are brown- 
coloured (not steel-grey) and, owing to only one being usually in the pods, 
are not angled. The name honduc was probably given because of the 
bullet-like seeds. ^ 

A scandent thorny bush found in India and Burma, ascending the hiUs to 
altitudes of 2,500 feet and often very gregarious. Frequent as a hedge, planted 
or self-sown.^ Is very common near the seashore in most tropical countries, 
the seeds being carried by the sea without losing their vitality. A littoral 
species that often forms impenetrable thickets. [Of, Brain, Bot, Laccadives, 38.] 

In India the seeds (nuts) are held in high esteem as a Medicin'e used in the Medicine, 
treatment of intermittent fever, especially if associated with skin disease. A 
powder was made officinal in the Indian Pharmacopoeia of 1868. It is recom¬ 
mended to be administered along with black pepper in doses of from 5 to 60 
grains. It contains a bitter principle that may be separated as a white amorphous 
substance, through the circumstance that it is soluble in alcohol, chloroform, 
glacial acetic acid, etc. From its chloroform solution it may be precipitated on 
bemg poured into petroleum ether, or from the glacial acetic acid solution on 
being thrown into water. A writer in Comptes JRendus (July 1886) says the 
medicinal virtue of the cotyledons contained within the seed is due to their bitter 
extractive principle, the properties of which have not been accurately ascertained. 

Clinical experiments conducted by Isnard at Marseilles, however, would seem 
to confirm the Indian reputation of merit as an antiperiodic. Applied externally 
the powder, made into an ointment with castor oil, is held to be beneficial in 
hydrocele, and the burnt seeds reduced to a powder are regarded as a valuable 
DENTimiOB, especially in spongy gums. The seeds are also said to afford an Dentrifice. 
oil which is employed as a Cosmetic. The leaves and the root-bark are regarded Oil. 
as possessing similar properties to the seed, though weaker. \Gf. Hughes, Nat. 

Hist. Barbados, 1750,195, t. 18 (drawn by G. B. Ehret); Taylor, Topog. Stat. Dacca, 

1840, 52 ; Irving, Topog. Ajmir, 1841, 192; Pharmacog. Ind., i,, 496-9 ; Rushy, 

Druggists^ Bull., 1890, 323-5 ; Banerjei, Agri. Outtach, 1893, 187, 196; Dhar- 
galker. Notes on Therap. Indig. Veg. Drugs, 1899, 96; Rept. Cent. Indig. Drugs 
Comm., 1901, i., 59, 94, 146, 181, 342 ; Gamble, Man. Ind. Timbs., 1902, 267 ,- 
Cooke, FI. Pres. Bomb., i., 410; Brandis, Ind. Trees, 246; Talbot, List. Trees, 
etc. (2nd ed.), 141; etc., etc.] 

C. copiapia, JVilld.; Warburg, Der Tropenpflanzer, 1901, v., 85-8, D.E.P., 
f . A, B, c and D; Hooper, Agri. Le^., 1899, No. 10; Dunstan, Re^t. on . 

Indian-grown Pods, 18-9. The dim-divi or America Sumacb (the true Bivi-divi. 
Sumach or Sumac is Uhm Cotinus). 

A small tree, native of South America and the West Indies. Introduced 
into India shortly after the appearance of Br. W. Hamilton’s report (1834) 
on the merits of the pods as a tanning material. It is now fairly extensively 
grown, if not almost acclimatised in the Western Presidency, especially in Bharwar, Acclimatised. 
Kanara, Bijapur, Bhadgaon (in Khandesh), Belgaum, etc. Also in South 
India, especially in North Arcot and South Kanara. In Mysore and Coorg it 
has been tried, and with some success, as a shade-tree for cofiee and thus an 
auxiliary crop. In the United Provinces and in Bengal the tree has hitherto been Past failures, 
experimentally cultivated only, and with questionable success. Of Chota Nagpur, 
for example, one report speaks favourably; a later one explains the want of 
vigour as owing to the seedlings not having been transplanted; four years later 
the failure then recorded is attributed to the seedlings having been transplanted ; 
and lastly the plantation is abandoned. This is not the history of all experiments. Climatic 
but imperfect knowledge or want of continuity of knowledge is probably more Bequiremente. 
responsible for the results attained than any other explanation as yet adduced. 

It is probable, however, that insular conditions might be anticipated to afford 
better results than continental. 

Hooper reviews all available information but unfortunately does Properties, 
not furnisb. the results of any special chemical investigations into 
the varying qualities of the cultivated pods now procurable from the indian-grown 
provinces of India, nor into the variations consequent on the seasons of 

191 


THE DIVI-DIVI PLANT 


C^SALPINIA 

DIGYKA 


Tari Pods 

Tan and Dye. 


Qualities 
of Pods. 


Unfavourable 

Circumstances. 


Injurious 

Permentation. 


Anti-ferment 


Indian versm 
Am erican Pods. 


Varying 

Qualities. 


collection and methods of preservation, etc. Divi-divi,^^ he affirms, ‘‘ is 
classified by dyers and tanners as a true astringent and is associated with 
oak-galls and myrobalans in afiording a maximum amount of tannin 
with a minimum amount of colouring matter,” Crooke {Practical Band- 
hook Dyeing and Calico Printing) speaks of divi-divi (or lihi-divi as it is 
sometimes called) as being one of the most important astringents in the 
market. “ The best pods,” he writes, are thick and fleshy and of a 
pale colour. Those which are dark, with black spots and blotches, have 
probably been gathered in a damp state, or have been subsequently 
exposed to moisture, which greatly reduces their value. The amount of 
tannin in divi-divi is greater than in sumach or even myrobalans.” These 
opinions had reference of course more especially to the use of divi-divi 
dyeing, and accordingly Crooke adds that a great objection to dim- 
divi lies in the fact that fragments adhere to the textile, which act as 
resists and produce a mottled condition of the dyed surface. But from 
the tanner’s point of view divi-divi is an uncertain material, more especi¬ 
ally if the seeds be contained within the pods. It is greatly influenced 
by atmospheric conditions, is very subject to injurious fermentation, and 
imparts weight to leather through the absorption of a gummy substance 
which is less waterproof than the materials imparted to skins by other 
tans. In India, according to Thorpe {Madras Mail, 1888), divi-divi 
cannot be successfully used without the aid of an anti-ferment. 

Hummel (in connection with, the Colonial and Indian Exhibition of 
1885-6) was the first of the modem chemists to examine the Indian-grown 
pods. He reported that they were inferior to the American and West-Indian. 
Proctor {Leather IndusL, 1898, 77) gives a classification of tanning materials 
and shows dim-divi along with JicaeUt aruhii-a, pods, myrobalans, etc., as a 
pyrogallol tan. Mr. A. G. Perkins of the Yorkshire College gives the tannin of 
these pods as ellagitannic acid. Dunstan found an inferiority similar to that 
reported by Hummel. He had sent to him samples from Chota Nagpur in 
Bengal, and after examining these expressed the opinion that the pod from 
other parts of India (Bombay and Madras, etc.) might be foimd richer in 
tannin than the Bengal sample. American pods, Dunstan adds, usually con¬ 
tain from 30 to 50 per cent, of tanning matter. The Bengal pods were found 
to contain only from 19*73 to 32*79 per cent. Warburg discusses the culti¬ 
vation of divi-divi in German East Africa and fmnishes particulars of the 
imports into Hamburg. [Of. Stewart, Tanning and Currying Leather, in Select. 
Bee. Govt. N.-W. Prov., 1870, also revised in Watt’s Select. Bee. Govt. Ind., 1889, 
100-11 ,* Ind. Agri., March 1882; Cooke, FI. Pres. Bomb., i., 413 ; Gamble, 
Man. Ind. Timhs., 268 ; Talbot, List. Trees, etc. (2nd ed.), 141 ; Bee. Bot. Sun. 
Ind,, ii. (Plant Chota Nagpur), 99.] 


D.E.P., C. digyna, Mottl. ; FI. Br. Ind., ii., 256; Hooper, Agri. Ledg., 

ii., 9. 1809 ^ Nfo. 9; 1902, No. 1, 27; Dunstan, Imp. Inst. Tech. Reps., 1903,192-7; 

Tari Pods. Prain, Beng. Phnts, i., 1903, 449. It is best known by the following 

names;— vakeri, vakeri-mal, kunti, amal-kuchi (or kochi), nuni-gatch, 
gaukungchi, sunletthe (or sun-let-the). 

History. By what appears to be an error, the pods of this prickly climbing 
First shrub have been called tari, teri, or tourhi. The earliest mention of them would 

Mentioned. seem to bo in an article by Mr. John Teil which quotes two letters from Mr. Sconce 

of Chittagong, dated April 23 and July 7, 1847, addressed to the Secretary of 
the Agri.-Horticultural Society of India. In the last letter Mr. Sconce gives them 
their Chittagong name jeri (vi., 246-51 and app., 6-8). It seems probable the 
true tar% is €. ; in fact tari is almost a generic word for tanning material 

and is appheci very frequently to myrobalans. The plant is met with in Central 
^d Eastern Bengal, Assam, the Circars and Burma, and according to Brandis 
it occurs also in the Central Provinces (Sambulpur) and in the Western Peninsula. 
Recently it has been experimentally cultivated in many parts of India and 
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TANNING (TARI) PODS 

even in some foreign countries, tlie demand for tlie pods having been 
considerable. ® 


CiESALPINIA 
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Production 


very 


. Pfopetties and Uses. Poxburgli named tlie bush C. oleosperma on. 
in allusion to the Oil afiorded by the seeds, which he tells us was in some 
parts of the country employed as a lamp oil. He makes no mention of the 
still more valuable property of tbe pods as a source of tanuic acid. None Tanning 
of the standard works published prior to 1890 make definite references Material, 
to the use of the pods in medicine or as a tanning material, though 
Buchanan-Hamilton {Stat Acc. Dinaj., 1833, 170) states that they were 
in his day much employed by the dyers. It may thus be said that while 
these pods had been favourably reported on by Mr. John Teil of Calcutta 
in 1848, they were subsequently forgotten for fully half a century. In 
1892 Mr. E. M. Homes, Curator of the Museum of the Pharmaceutical 
Society of ^ Great Britain, sent to the Reporter on Economic Products 
some tari ” pods that he had received from India as a medicine. He Medicine 
suggested that an inquiry might be instituted into the source and available 
accordingly they were identified. Tan pods were in conse¬ 
quence included in the programme of operations of the Reporter for 1893. History of 
A circular letter was issued to the Directors of Agriculture in Madras, 

Be^al, Assam and Burma. In 1894 samples came from many districts 
in Burma. About the same time the Director of Assam (in connection 
with a monograph on dyes of that province, which he had under prepara¬ 
tion) sent a sample of “ teri ’’ pods to be determined. He was at once in¬ 
formed that they were the pods of €. dlgyna regarding which a special 
inquiry had been addressed to his office. Holmes had the pods analysed 
in 1892 (by Messrs. Gonne, Croft & Co.), when they were found to contain 
33i per cent.^ of tannin. ^ Shortly after Evans published in ‘‘ Leather^' a 
report in which he mentions a yield of about 33 per cent. Wiesner {Die 
Rohst des Pflanzenr., 1903, ii., 844-5), quoting from Hartwich {Die Neun 
Arzneidrogen, Pfl., 1897,27) under Acaciei digyna?' mentions that the 
pods contain 33*25 per cent, of tan, and, like Holmes, Evans and others, 
he adds that if procurable in quantity they might come into extensive 
use. In 1898 a large supply was in consequence procured from Sylhet, 
from many districts in Burma, and also from Chittagong. But it is 
remarkable that so far none have been procured from the Circars, where 
Roxburgh first found the plant. 

The Forest Department have taken the greatest possible interest in Supply 
this new product (consult the late Mr. H. C. Hill’s letter of July 20,1901, 
to all Conservators of Forests). The Annual Reports from Burma and 
Bengal record from year to year the progress made. The Report for 
Tenasserim (1901-2, 27) says, There is no demand and the stock of 60 
bags was sold for Rs. 4 per bag, a price that just covered expenses.” The No Demand. 
Report for the Southern Circle in 1902-3 states that the plant had proved 
easy of cultivation, but adds, ‘‘ As there appear to be no present demands 
for the pods, further plantations of this species are not wanted.” It will 
thus be seen to rest with the trade to say whether or not the expectations 
of writers on this subject are to be realised. 

A fair quantity of two sets of pods, secured through the Forest 
Department of Burma, and a corresponding parcel from the Assam 
stock, were consigned to the Imperial Institute, London and in due course 
reported on by the Director. The two parcels (of pod-cases without High Yield 
the seeds) from Burma were found to contain 53*82 and 53.86 per cent#, <>fTaniiiu. 

193 13 



THE SAPPAN TKEE 


C^SALPINIA 
SAPPAN 
Bakam-wood 

tanning material, while the Assam sample was still richer, viz. 59*89 per 
cent. The report (Lc. 192) continues : ‘‘ With the view of obtaining 
a practical opinion as to the tanning value of this powder, a sample 
was furnished to a well-known tanning expert, who reports that he 
is much impressed with the results that he has so far obtained; they 
compare very favourably with those furnished by the best divi-divi, 
whilst the aqueous liquor from O. digyna did not appear to undergo 
the^ injurious fermentation which is the difEculty in the use of dm- 
dm.” A second consignment from Assam was sent to the Imperial 
Institute in 1900 and found to contain a slightly lower percentage of 
tannic acid, viz. 45*45 per cent., also a third parcel from Burma, which, 
however, contained more than the previous, viz. 60*5 per. cent. These 
Tamin results accordingly place the pods among the richest of tanning materials, 

MaterMs. ^ and they undoubtedly impart an excellent colour to the skins. They 
are, in fact, much richer in tannic acid than was supposed some few years 
ago. It may therefore be added that it would be unfortunate (as seems 
likely) if they should be destined to a second half-century of oblivion, such 
as followed their original discovery by Mr. Sconce in 1847. [0/. Gamble, 

Man, Ind. Timbs., 266 ; Brandis, Ifid, Trees, 247 ; Rec, Bot, Surv, Ind,, 
ii. (Plants, Chota Nagpur), 99 ; Hanausek, Berichte der Deut, Bot, GeselL, 
1902, 77 (Gvsh.), (gives a long account of the microscopical structure of 
the pods) ; Board of Trade Journ,, 1903, i., 146 ; Chandra, Tanning, and 
Worlcing in Leather, Beng., 1904, 7 ; Chatterton, Tanning, and Worhinq 
in Leather, Mad. Pres., 1904, 47.] 


B.E.P., 
ii., 10-2. 
Sappan. 


History of the 
Name. 


Derivation 
of Sappan. 


C. Sappan, Linn,; Tsfa-Pangam, Bheede, Hort. Mai, 1686, vi., 
t. 2; Lignum Sappan, Eumphius, Herb, Amb., 1750, iv., 56-8, t. 21; 
Roxb., Gorom. PI, i., 17 ; Beddome, For. Man., 90, pi. xiii., f. 1.; Greshofi, 
Nutt. Ind, PZ., 1894, 121-4, t. 29 ; FI. Br. Ind., ii., 255. The Sappan- or 
Bakam-wood or Sampfen-wood, sometimes also called Brazilian-wood 
(the name Brazilian being derived from braise (red coals) and thus 
originally unconnected wi.th the country of that name; in fact, given 
long prior to the discovery of Brazil). The better known vernaculars 
of India are— -baJcam (holcom), tairi, teri, patang, pattdnga, sappanga, 
chapangam, tein-nyet, etc. 

History.—This plant is frequently mentioned in letters from East India Co.’s 
servants at the beginning of the 17th century, showing that it was a well-known 
article of trade even then. One of the earliest detailed descriptions of it, how¬ 
ever, is that given by Rheede, where it is called tsia-pangam. That account was 
followed by the Herbarium Amboinense, in which a long list of both the European 
and ISfatiye names for it are given, but of these the Bengali russoh need only be 
here specially mentioned—a name that does not appear to be in use at the present 
time since in Bengal it is generally known as bohom. It is also interesting to add ia 
this connection that Rumphius suggests the derivation of Sappan from the demand 
of the Arabs for the wood to be employed in the construction of certain ornamental 
boats or portions of boats. Hence, Mds Rumphius, comes the Malayan sampan, 
a decorated boat. He further tells us that the pegs (or wooden nails) employed 
in ship-building are chiefly made of this wood. But the Sappan is a small thorny 
tree of the Eastern and Western Peninsulas of India, also of Pegu, Tenasserim 
and the Shan plateau of Burma—cultivated where met with elsewhere in India 
and Burma. Hence with its Malajial name shappannam and its Tamil shappu, 
it is more likely, as suggested by Yule and Burnell {Hobson-Jobson (ed. Crooke), 
794), that the word sappan was derived direct from India itself and is not 
Malayan. Gamble (Man. Ind. Timbs., 1902, 267) says he has never seen it 
wild. Rheede observes that it prefers sandy places, is indigenous to Travancore 
and cultivated as an ornamental and useful tree all over Malabar, 
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Properties and t/ses.— The wood yields a valuable red Dye, which, 
before tbe days of anilinej was exported very largely from India to 
Europe. Kecently tbe traffic bas declined very materially. But tbe 
dye may also be obtained from tbe pods (tairi) and from tbe bark, 
bence tbe necessity of not confusing tbe pods of tbis species witb those 
of €. digyna^ wbicb are nowadays also called teri or tari, Tbe 
accounts given by botb Bbeede and Bumpbius of tbe methods pursued 
by tbe dyers of India or of tbe Bast might be given as a modern 
statement, so very accurate are these writers in most particulars. The 
use of lodh {leha) bark {Si/mplocos racemosa, p. 1053) as a dye auxiliary 
and of chalk to deepen the colour and of alum to fix it, as also the circum¬ 
stance that the colour is bleached or destroyed by acetic acid—these 
and peh other circumstances are fully detailed. Eumphius tells us 
that in preparing the decoction the Natives throw a few grains of paddy- 
into the boihng liquid. If the husk scales oS, the boiling is regarded as Bouin^ 
sufficient, not otherwise. 


Sir Thomas Wardle speaks very favourably of sappan in wool-dyeing Preparation of 
and m calico-printing. Of tbe pods, be observes that they are astringent 
and much used in dyeing and tanning since they produce witb salts of 
iron a rich black. It may be doubtful whether tbe pods alluded to are, 
however, those of tbis plant; they may be those of O. digyna. Sule^ 
speaking of Berar, describes tbe manufacture of a special dye called 
ahashai from tbe wood. Giles similarly says that in tbe Karenni country 
a plant known as tbe sawku (possibly sampan) affords from tbe powdered 
root a brick-red dye that on being boiled witb cotton becomes permanent 
and requires no mordant to fix it. 

By tbe Sanskrit authors sappan is often treated as a form or quality of 
sandal-wood. It is not generally recommended as a medicine either by Mediciae. 
tbe Hindus or by tbe Muhammadans of India, but bas for years been 
employed by Europeans in India as a useful substitute for logwood. [0/. 

Rept Cent Indig, Drugs Comm,, i., 156.] Ainslie speaks of tbe emmena- 
gogue properties of a decoction of tbe root. 

According to the Pharmacographia there are two qualities of tbe wood Trade _ 
met witb in Indian shops, viz. the Singapore and tbe Dbunsari, witb a 
third and less valuable obtained from Ceylon. It sells at from Ks. 30 to 
Rs. 42 per handy of 7 cwt., according to quality. Fawcett {Monog. Dyes 
Bomb., 15) calls it by tbe old name—‘‘ Brazilian-wood,” and speaks of 
it as imported from Siam and Malabar. It sells at Es. 2 per 12 seers (24 
lb.) and is largely used in preparing gulal. Formerly it was extensively 
eniployed in Abmedabad in cotton-dyeing but bas been superseded by 
aniline, which is sold under tbe appropriated name of patanga. In tbis Aniline 
connection it may also be remarked that in Lahore I found a yellow aniline ^^i^^^-tions. 
sold in packets under tbe name piorina : illustrations of tbe direct adapta¬ 
tion of tbe aniline wares to tbe markets of India, tbe former being intended 
to supplant tbe classic patang and tbe latter tbe piori, [For chemistry oemistry 
cf, Pharmacog, Ind., i., 500; Journ. Chem, Indust, 1898, xvii,, 691; 

Hanausek, Micro. Tech. Prod, (Winton and Barber, transL), 1907, 

252, etc.] 

1 Bolo, Travels, 1290, ii., 312, also n. 315; Vartb^ma, Travels, 

1510, 205; Garcia d© Orta (though often, cited, does not apparently allude 
^0 it); Linschoten, Voy. E. Ind. (ed. HakL Soc.), 1598, i., 121; Banerjei, Agri. 

CuUach, 199 ; Monographs, Dyes and Dyeing: —^Hadi, 78 ; Fawcett, 15; Holder, 

1896, 2; Banerjei, 1896, 13, 17, 23, app. ii. ; J. D. Fraser; F. H. Giles, 4; 
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H. G. Leveson, 6 ; B. B. Sule, 5 ; Notes on Dyes hy Conserv. For. E. Giro. Burma, 
1896 ; Liotard, Memo. Dyes, 24-6; Talbot, List Trees, etc., 141 ; Eec Bot. Surv. 
Ind., ii. (Plants, Chota Nagpur), 99.] 


ii., 12-5. 
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Origin. 


Wild in AMca. 


Varieties. 


Busli with. 
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Blowers. 
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OAJANUS INDICUS, Bpreng.; FI . Br. Ind., ii., 217; Leoumi- 
Nos^. Tlie Pigeon-pea, Embrevade, Pois d’Angole, Gytise des Indes, etc., 
dal, cadjan, tuvar [tuver], tur, thor, arhar (or arar, or or), rahar dal, lahar, 
oroha, gela-mah, togari, Icanalu, feh-yen-Miyung, etc., etc. 

History.—The pigeon-pea would seem to have been introduced into the West 
Indies (Grisebach, FI. Br. West Ind., 191) and to America from Africa, and 
apparently through the slave trade. It has been long cultivated in India, 
but nevertheless no Indian botanist has recorded having found it wild, or 
even naturalised, so that there would seem little doubt that in India it is an 
introduced plant. It is not mentioned in any of the early Sanslcrit works. 
In Rheede’s time (1686) it was regularly cultivated in Malabar, and bore 
practically the same vernacular names as at the present day. ^ On the other 
hand, several travellers mention having found it wild in Africa. Schwein- 
furth, according to Jumelle {Les Cult. Colon., 1901, 128), for example, dis¬ 
covered it wild in the region of the Upper Nile. Welwitsch {Oat. Af. PI., i., 
pt. i., 266) speaks of it as cultivated and wild in the coast districts of 
Angola—its vernacular name being jinsonge or quinsonge. Loureiro makes 
mention of it as both cultivated and wild in China and Cochin-China, but as 
opposed to that view Bretschneider does not allude to it as having been known 
to the ancient Chinese scholars. Seemann speaks of it as introduced into Fiji 
by the missionaries. In Madagascar it is an important and apparently very 
anciently cultivated plant. 

Varieties and Races.—There are two forms of this well-known pea, which by 
some authors have been viewed as species. They are apparently of independent 
economic value and hence may be here separately indicated :— 

C. bieolor, do. ; Sloane, Hist. Jam., 1725, ii., 31 ; Burmann, Thes. 
Zeyl., 1736, 86, t. 37 ; Hughes, Hist. Barbados, 1750, 199, t. 19 ; Qytisus 
pseudocajan, Jacq., Hort. Bot. Vind., 1770, i., 54, t. 119 ; C. Cajan, Tussac, FI. 
des Antil., 1827, 4, 94, t. 32 ; Cytisus Cajan, Descourt, FI. Pittor. et Med. des 
Antil, 1827, iv., 221, pi. 280; Bot. Meg., 1845, xxxi., t. 31 ; Duthie and Fuller, 
Field and Garden Crops, 1882, ii., 20, t. 34. This might be described as a large 
bush, 6 to 8 feet in height, according to Roxburgh, with a circumference of 
20 feet around the extremities of its branches—in other words, twice the size 
of the next form. The dowers are yellow streaked with purple, and there are four 
to five seeds in the pods, which are also marked with dark streaks. Roxburgh 
(the author from whom most recent writers have compiled) tells us that it is 
commonly sown with the first rains in June, ripens its main crop in about nine 
months, and yields 600-fold. It is in reality a perennial, but from its yielding 
a poor second crop, is in India usually treated as an annual. In the West Indies 
this is called Congo or Angola pea, and in India it is best known by the name 
arhar. 

C. flavus, DC. ; Rheede, Hort. Mai., 1686, vi., 23, t. 13 ; Plukenet, 
Aim., 1696, ii., 293, Phyt., 213, f. 3 ; Rumphius, Herb. Amb., 1750, v., 377, t. 135, 
f. 2 ; Duthie and Fuller, l.c. 20, t. 33. This is a much smaller plant than the 
preceding. It has been described as having perfectly yellow flowers, and usually 
only two or three seeds in the pods, which are never spotted. It is known in the 
West Indies as the no-eye pea and in India as thur or tuver. According to Rox¬ 
burgh it is sown in September, occupies the soil as a rule for only three months, 
and yields 100-fold. 

Rabi and Kbarit.—The recognition of these plants as distinct crops can hardly 
be viewed as having received in India the attention that the subject deserves. 
They practically correspond respectively to the rabi and hharif phases of most 
Indian cultivated plants. In the Botanical Magazine (1879, xxxv., 3rd. ser.. No. 
6440) is given a beautiful illustration, and description by Sir J. D. Hooker of a 
form of cttamtiis which was grown at the Royal Gardens, Kew, from seed 
supplied from Calcutta by Sir George King. This proved to be botanically an 
■ intermediate form that broke down the specific distinctions of c. flamw and 
€. hicoior. Subsequent writers accordingly accepted these as but varieties 
of one species. In the plant grown at Kew the flowers were pure yellow, and the^ 
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stipeilse those of fiavus, while the spotted pods were those of hicoio^ . Many 
years previously Jacquin cultivated at the Botanic gardens of Vienna two 
forms of caja^its, the seeds of which he tells us were obtained from Tranque- 
har (near Tanjore) and from the Lesser Antilles respectively. The former grew climatic 
to a much larger size than the latter, and flowered freely. His admirable plate Influences. 

® Indian plant to have been c. hieoior. The plant cultivated in 
the Antilles has been repeatedly figured and described since Tacquin’s time, 
but in all cases it would also appear to be c. hieoio% . The inference may, in 
tact, be dra^m that that form is much more tropical in its habitat than c. fiavtis, 
which m India is a cold-season crop. 

apparently appreciate Bombay Eaces. 

Wie Ml value of the two botanical varieties indicated. He tells us that in 
Bombay there are two forms—(1) with white seeds, grown mostly in Gujarat; 

(J) with red or light-brown seeds, grown to a slight extent in Gujarat and in 
general^ cultivation throughout other parts of the Presidency, “ These va- 
ri^ies,” he then adds, “ appear to hybridise freely when grown mixed.” 

Ihe red-s^ded variety does not grow well in the black soils of Surat and 
Broach. Purther on he, however,' says the tuver is raised mainly as a 

^ tillage given to its associate. It is grown Associated 
mth 6a?m (m that case bemg sown from 1st to 15th June); with juar (June- Crops. 

July) ; with hodra (June); with sesamum (September), etc., etc. Thus in 
Bombay there are both rahi and hharif races of this pea, just as in most other 
IP ■ J j India, and these correspond doubtless with the botanical varieties 
briefly described above. The existence of two separate crops (the seeds of which 
would most probably not be interchangeable) is directly stated by the Annual 
Heports of the Department of Land Records and Agriculture, where the area 
devoted to the hharif and raU forms is shown separately. In the Thana Gazetteer Period of 
It is stated that an early crop occtus on the uplands and a dry-weather crop on 
late OTrdbi soils, and that these ripen in November and February respectively. 

It IS thus certain that the existence of two such crops, one occupying the soil A thxee-montbs’ 
for only three months and the other for nine months, is a far more important nine-months’ 
cmcumstance than the colour of the pea, the more so since it seems probable Crop, 
that the peas may be white, red or mottled in both varieties, the colour of the 
seed being possibly a racial characteristic. 

Camerun writes of Mysore that there are three forms of Cnjanufi —a large Three Porms 
form confined to gardens, known as turuh-togari, and two smaller field forms in Mysore, 
toovm as walada-togari and sauna-togari respectively. Stewart, speaking of 
the Fanjab, observes, “ The yellow and parti-coloured kinds are not uncommon, Pani4b Porms 
the one as a cold-, and the other as a hot-weather crop.” Of Raipur, we read of ^ 
there being two forms of arhar or tur, a small and early form (possibly c. fiavtis) 

Mown as harona, and a larger and late kind called miM. Both these are said to 
be sown at the same time, but the former ripens about two months before the 
latter. Duthie and^ Fuller tell us that hicoior is the form most extensively grown 
m the United Provinces, and that fiatms takes its place in the Central Provinces, u Prov 
I he tur grows remarkably well in Nimar—a man on horseback being often and 0. Pror. 
completely hidden within the fields. Roxburgh was told of a third form met 
with on the highlands which constitute the northern boundary of the Circars 
J. J. Wood {Bee. Bot. Surv. Ind., ii., 20) says that in Chota Nagpur there 
are three varieties and that these ripen in January, March and November. 

Basu {Agri, Lohardaga, 1890, 69) observes that there are two forms known Two Porms 
as maghoa and cheytoa, so named from the months when they come into season 
but the has much larger peas than the cheytoa. So again Banerjei pemaland 

(Agr^. Cuttack, 1893, 82) says there are two kinds of arhar, the pala or Ass^Porma. 
cha%tra and the deo or nali. Of Assam, Basu {AgrL Ledg., 1903, No. 5, 136) 
remarks that the dal grown locally is inferior to the imported pulse, and that 
accordingly it is more frequently raised with a view to protect sugar-cane, than 
as a pulse. It ripens in March to April. 

Cultivation .— Hot-season Peas.-— Thiouglioiit the world pigeon-pea CTilti- Cultiva- 
vation lias been cornmended as desirable fdr all tropical countries, on account tion. 
of tbe green peas it afiords being an excellent substitute for the common 
garden pea, and it comes into season during the hot months when the ordi¬ 
nary pea is not available. With this object in view its cultivation has been 
extended into most temperate and moist tropical regions. An excellent 
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account of the plant, for example, will be found in The Agricultural Gazette 
of New South Wales (1892, iii., 6). In India it is most frequently grown as 
Mixed Crop. a mixed crop, especially var, hicolor, and more particularly as a rotation 
crop for cereals. The sowings are ordinarily in drills or lines that divide 
the field and often are so arranged as to protect the intervening crop from 
climatic inclemencies. A common system is every fourth row to be tur. 
The yield cannot, therefore, be stated without information as to the 
extent to which this crop occupies the soil. So again it frequently 
remains on the ground for a much longer period than its associated crop 
Yield. or crops. If grown alone on good soil the yield may be 2,000 lb. per 

acre, but as a mixed crop it averages about 500 to 700 lb. or even much 
less ; some of the test experiments in the Central Provinces, for example, 
show a yield of only 400 lb. It is a hardy plant and thrives in seasons of 
drought when other crops fail. It is one of the best leguminous restorative 
plants known to the Indian agriculturist. [C/. AqrL Ledg., 1894, No. 7,198.] 
Diseases and Pests. —E. J. Butler {Agri. Journ. Ind., L, pt. i., 
Wilt Disease. 25-30) has rendered admirable service by his investigations into The Wilt 
Disease of the Pigeon Pea and Pepper. “ The former plant,” he says, 
“ has been found to sufier habitually from a condition like that of flax 
(linseed) which is known as “ flax sickness ” in Europe and America, and 
which has thrown great difficulties in the way of successful flax cultivation 
in several countries. The flax disease is due to a parasitic fungus de¬ 
veloped in the soil, and an allied fungus is responsible for arhar sickness 
in India.” In consequence consecutive cultivation of flax or pigeon- 
pea on the same soil is followed by disastrous increase of the disease. At 
Distribution. present it is “ found over an immense extent of country ; Bombay, the 
Central Provinces, the United Provinces and Bihar being the areas most 
aflected.” It has been reported from the Panjab ; in fact, with the 
exception of Madras,” where Butler says he has “ neither seen nor heard 
of it,” one may assume that wherever the crop is extensively grown, the 
disease is to be found. The reader desirous of full particulars should con¬ 
sult Butler’s paper. It will there be found that the fungus in question is 
described to penetrate the tissue of the plant and to accumulate within 
the vessels that carry the food supplies, thereby causing the pigeon-pea 
to turn black and decay gradually until it is completely wilted. ‘‘It is 
thus clear that no direct treatment can be successful against a disease of 
this type. The parasite early enters the internal tissues of the plant, and 
is then out of reach of any curative application.” Our author conse- 
Treatment. quently explains that there remain but two possible methods of diminishing 
the ravages of this disease. The first is the introduction of longer systems 
of rotation than axe usually followed with arhar cultivation, so as to 
give time for the soil to be freed from infection. The second, the dis¬ 
covery or production of wilt resistent forms of the plant. In 1894, while 
touring through the Central Provinces and Berar, I discovered a disease 
very prevalent on the tur, and ascertained that it was caused by a parasitic 
fungus on the roots {Agri, Ledg,, 1895, No. 20, 322); and very hkely, 
therefore, it was the disease her^e dealt with. 

Turning now to the pests, it may be observed that a caterpillar, ille, 
often destroys the first crop of pods ; but frost is by far the most serious 
danger. On usar {reh) soils it will not thrive. \Gf, Agri. Ledg., 1897, No. 
13, 231; 1901, No. 13, 424; Maxwell-Lefroy, Mem, Dept. Agri, Ind,, 1907, 
i., 142, 149, etc.] 
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THIRD IMPORTANT PULSE 
Prorf«c«o/i. It is impossible to form any trustworthy Area. 

DutSe^MW iT^ Presidency. 

JJutJue and Puller estimate for 3^ mihon acres in the Unitk Province 

? Se^oT SS M ? Bombay official papers mention 

1902-3 under this crop. It is not known if these figures were worked 

tS Sea^n HirSfdp°^°^®‘ (1905-6), Provmoiai 

tne area in the Residency proper is said to have been 443 365 acres 

In connection with the United Provinces we read of 2 039 692 acres' 

beffirforT902 Provinces 262,493 acres, both 

thlTfL+h ^ ^ 1902-3 In connection with Berdr it has been stated 

that for the year named there were 266,709 acres under this pulse aU 

SStes f ^bng *b.e other provinces of India no recent 

tKeadLrS'» statistics under 

for all Ud^f f. Other Pood-grains including Pulses,” of which the total 
* tirnu 1 ^ ’ fprrig recent years, ranged from 27 to 29 million acres. 

_ Similarly particulars cannot be afforded regarding the trade in the 'Pt-aiSa 
pgeon-pea since it k placed under “ Other sorts of Grains and Pulse ” 

Molhson says that the dry pulse sells at from 35 to 40 lb. per rupee and p ■ 

Kr “ay be obtained^ 

stewS: irthf frir f T “ elaborate 

5“ *«“■ ^ i-bl. @1 isIsT rf 

BconoZZ ®®®? ®q^als approximately 2^n).). 

descrS™rWh“®‘d/“^"l (Playfair, traMl., 1833, 10? 

Septic wath U^^’ f f ^ decoction of the leaves makes an 
SSndTLd eir vegetarian diet of the 

ot ae East Me, apalcrf t “SS'bTeSS ZS 

Rheede, for example, says it is specially valued as a fooSZw^om' 
meprid a^L 222) remarks that from the peas Ly be 
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THE PIGEON-PEA 


CAJANUS 

INDICUS 
Bal 

last mentioned. The plants are cnt ofi close to the ground by a sharp 
knife and conveyed to the homestead, where they are stacked on the 
threshing-floor. The leaves and pods are then stripped or shaken oS 
Fodder. and the grain thrashed out. The leaves form a valuable Fodder, and 

occasionally a pruning of the young shoots is taken and given to cattle. 
The outer integument of the seed with part of the adhering kernel is a 
favourite food for milch-cows—it is known as cJiuni {Agri. Ledg., 1895, 
No. 6, 75). The pea or meal is largely employed as a cattle-medicine. 
[Of, Cattle Diseases, Agri. Ledg., 1896, No. 28, 275, 283, etc.] 

Chemical Cliurch {Food-Grains of Ind.) gives the composition of the husked pea as :— 

Oomposifcioa. water lO’S ; albuminoids 22*3; starch 60-9; fat 2*1; fibre 1*2; and ash 3*0. 

The nutrient ratio is 1*3 and the nutrient value 80. “It is wholesome and 
nutritious when properly freed from the husk, its irritant and laxative character 
being thus greatly reduced. It is not unusual to find that the higher-priced 
and jSner qualities of this pea have been slightly oiled before sale, to improve 
their appearance. This practice is not unknown in reference to wheat in the 
South of Europe.” Leather {Agri. Ledg., 1901, No. 10, 356) has published 
his analyses of some four samples of this pea: one, a white, and two, red 
peas from Poona, and a fourth from Cawnpore. His results for the white pea 
may be here given to allow of comparison with the above :—moisture 6*77 ; 
oil 6*93 ; albuminoids 13*25 ; soluble carbohydrates 51*38 ; fibre 18*10 ; soluble 
minerals 6*44 ,* sand 3*13; total nitrogen 2*45 ; albtuninoid nitrogen 2*12, 
Leather thus found higher proportions of fibre and minerals than given by 
most other chemists. [Cf. Greshofl, Ohem. Zeit., 1903, No. 42.] 

Charcoal and The stalks are used as fuel, the larger ones being prized for the charcoal 

C-unpowder. sold to the makers of gunpowder. The thin straight branches are employed 
for roofing and basket-work, as also for the wattling of carts and the tubular 
wicker-work linings of wells, 

Xiac-insect In Northern Bengal and Assam the arJiar is specially grown as a food-plant 
(feeding on foj. the lac-insect. One of the earliest accounts of this special industry (lac- 

ArMr). rearing) was written by Buchanan-Hamilton in his Statistical Account of Bangpur 

(1809). He there gives the plant the name of mendu-kolai and says the seed 
is sown in the spring, generally in the form of a hedge around gardens. In the 
beginning of the cold season the insects are applied by tying to each bush a 
small branch containing those about to produce larvae. A year afterwards 
the twigs of the bushes are then found to be covered with the lac incrustations 
{Agri. Ledg., 1901, No. 9, 218). There would seem to be much less lac reared 
on arhar in Bengal nowadays than in former years. In Assam the opinion 
is held by the Garos and Miris that while the lac-insect may be reared on many 
plants, the arhar forms its most convenient and suitable food. If sown and 

well watered in November, the young plants are fit to be transplanted at the 

close of the following rains—end of October—and each should average 4 feet 
* in height. They should be planted 4 feet by 8 feet apart (about 1,360 to the 

acre), and whl be ready to receive the insects two years after date of sowing. 
They should be charged with stock-lac in November: about ^ 40 lb. will be 
necessary to the acre. One year later, the crop should be obtained, each bush 
yielding about 8 lb. or 6 lb. of cleaned lac, which at present rate would fetch 
about £144 per acre, less expenses. If well cared for and properly pruned, 
to prevent flowering, seed for next year’s crop being left on the bushes, the 
same plants may continue to yield for several years. \Gf. Agri. Ledg., l.c. 232, 
271] 

Silkworms. Jumelle {Les Gult. Colon. {Aliment.), 1901, 128—31) gives a most interesting 
account of the cultivation of this plant in Madagascar for the purpose of feeding 
a special silkworm {landihe) of that country. This industry exists niainly in 
the south of the island at Betsileo. It would appear to be a silk that 
resembles tasar or eri. The landih^ is said to be the xtot'oee-Toc.^ c€ijani of ento¬ 
mologists. It lives in the open air, and forms its cocoons among tufts of grass placed 
within the bushes for that purpose. It lays its eggs in March, is in chrysalis for 
one month, and takes eight days to spin its cocoon. It requires a warm, sheltered 
situation. Tussac {FI. des Antil., 1827, iv., 94—6) also alludes to the fact 
^arSilk. ^ silkworm is reared on the leaves of the Angola-pea. Arhar silk would 

thus seem well worthy the attention of the Indian cultivators as a possible 
additional source of revenue. 
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CANES AND KATTANS 


CALAMUS 

SPE3CIBS 


CALAMUS, Linn. ; FI, Br, Ind., vi., 436-62 ; Beccari, Reo. Bot. 

Surv. Ind., ii., 197-230; Gamble, Man, Ind, Timhs,, 1902, 734-7; Mason, 

Burma and Its Peo'ple (ed. Theobald), ii., 137-9 ; Brandis, Ind, Trees., gs^oi, 
1906, 650-4 ; Palmed. A genus of tropical palms, often climbing; Canes and 
the long rope-like stems of several species constitute the chief qualities H-attans. 
of the “ Canes and Eattans ’’ of commerce. 

History.—^Eattan, it may be explained, is synonymous with Cane, is 
in fact identical, being the Malay word rotan —a cane. In modern 
usage the word “reed” denotes as a rule a hollow grass-stem (the 
bamboo is an arborescent reed), and the word “ cane ” implies a solid 
palm-stem. The separation into canes and reeds, whether etymologically 
correct or not, is a convenient industrial distinction. In fact the only 
desirable exception might be made in the case of the solid bamboos 
(male bamboos, as they are often called). These are used as walking- 
sticks, lance-shafts, and even more directly for some of the purposes for 
which the true canes are specially employed. But certain species of one 
or two other genera of palms such as Lcemonorops and Fleetocomia 
are used indiscriminately with those of Ocilunms as true canes. 

Species and Varieties.—Before proceeding to discuss the Indian 
trade^ in “ Canes and Eattans ” or to furnish particulars regarding the 
associated industry of Basket or Wicker-work, it may be desirable to 
enumerate the more important species and to exhibit, while doing so, 
their habitats, their better-known vernacular names, and their special or 
individual properties and uses :— 

Calamus aeanthospathus, Gnff. / the gouH-het, puhha-het, rue, ru, etc. An D.E.P. 
extensive climber found in Eastern jSTepal, Sikldm, Bhutan and the Khasia hills ii., 16.* 
2,000 to 6,000 feet. Gamble says, “ the best of the rattan canes Sikkim, 
of ^ Sikkim. ^ The canes are rather thick, and where obtainable are used for cane- 
bridges, chair-making, and walking-sticks, but are now getting scarce.’’ 

C. gracilis, Roxb., FI. Ind.,^ iii., 781. The mapurihet, kraipang, hundi-het, U.E.P., 
Upper Assam, the Khasia hills, Cachar and Chittagong—a species with very ii.. 20. 
slender canes. Assam. 

C. Guruba, Nam., in Mart., Hist. Nat. Palm, iii., 206, t. 175, f. 1: DEE 
{D(Bmonorops Ouruba, Mart., l.c. 330, var. Mastersianus and mr. Hamiltonianus). ii.‘ 2o!* 

The keyini^OT kyeing-ni), sundi-het, guabi-het. A scandent plant met with in the Assam and 
forests of Bengal, Assam, the Khasia hills, Chittagong and Burma. The slender 
canes are used in basket-work. 

C. latifolius, Roxb., FI. Ind., iii., 775,* Beccari {l.c. 211) regards macracanthus D.E.E., 
as a subspecies. xLe dangrihet, hrul, korak-het, sain, yama, yamata kyeir [ot yan-ma- ii., 21, 

Ma) ; and var. macracanthus — ruehee, rahi, groom, phekori-het. A stout climber Bengal 

found in the Sikkim Himalaya, the Terai and East Bengal to Assam, Chittagong 

and Burma. These canes are very strong and much in demand for walking-sticks 

and all forms of basket-work; the hrul has the reputation of being best suited 

for walking-sticks. This is by far the strongest cane that finds its way into 

Indian trade at all plentifully. By most persons, in fact, it would very possibly 

be regarded as the true rattan of the commerce of the Eastern side of India 

and of the greater part of Burma. 

C. leptospadix, Qnff. The lat, chemchun —a scandent slender species of the D.E.E., 
damp valleys of the Eastern Himalaya and Terai swamps, the Khasia and ii., 21. 
jNaga hills and Manipur. Canes thin and apparently not of much value, though 
used locally. & 


Tx/r % B>o±b., FI. Ind., iii., 777 ; FI. Br. Ind., vi., 447; D.E.P., 

•• Blume, Rumphia, 1847, iii., 33; ii., 22. 

6. Roxhurgh%%, Qr^f m Calc. Journ. Nat. Hist, v., 43; C. monicus, Roxh., l.c. 783; Central, Wester 
w partly Lamk., Encycl, vi., 304; Dodge, Useful Fibre Plants of the and South laOia 

World, 102. A very numerous assortment of vernaculars might be given for this 
plant such as :~^het, bent, pepa, pemu, prabba, veta, natar, perambu, rotan, etc. 

^ extensive climber found in the Central Provinces, the Deccan, Kamdtak, 

Konkan and Ceylon. According to Eoxburgh it is a native of Bengal and the 
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X).E.P,, 
ii., 23. 

North. India and 
Bengal. 


Eastern 

Peninsula. 


I).E.P., 
ii., 21. 

Bast Bengal. 


Coromandel Coast, delights in a rich moist soil, where there are bushes and trees 
for it to climb on. It seems probable that Roxburgh may not have sufficiently 
separated this from the two following species as cane-yielding plants. C. Motattg 
proper is not met with in Bengal. The slender stems are the common rattans 
of Central and Southern India ; they are used for basket- and wicker-work, 
chairs, mats, blinds, etc., but are not strong though easily worked. [Of Taylor, 
Topog. Siat Dacca, 1840, 62; Brandis, Ind, For., 1887, xiii-, 55 ; Thiselton- 
Dyer, Ind. For., l.c. 185.] 

C. tenuis, Boxb., FI. Ind., iii., 780; Gri:ff., Palms Brit. Ind., 1850, 67, 
t. 193, A, B, c; Brain, Bee. Bot. Surv. Ind., ii., 347. This is the bet, bent, 
chachi-{sancM) bet, bandhari bet, bring, jalla bet, jali, etc. A very long scandent 
plant met within the Sub-Himalayan tracts from Dehra Bun eastwards to Assam, 
Sylhet, Chittagong and Pegu. This is the common cane of Northern India 
and Bengal. It is largely used for basket-work, mats, screens, chairs, etc., etc. 
The fruit is eaten in times of scarcity. [Of. Innes, Jungle Prod., etc., 1898, 13.] 

C, viminalls, wmd.; Palmajuncus viminalis, Bum/ph. —a Javan plant; 
var. fasciculaius, Becc. {G. fasciculatus, Boxb., FI. Ind., iii., 779). The 
bara-bet, pepa beti, amla vetasamu, hyeinga, etc., and according to Roxburgh 
it is the umba~vetu8 of Sanskrit. It is a stout scrambling and climbing species 
of Lower Bengal, Orissa, the Karnatak, Chittagong, Burma, the Andaman Islands, 
Penang and Cochin-China. Cane thin but strong, makes excellent walking- 
sticks and is the chief rattan of the Eastern Peninsula. 

Dsemonorops Jenkinsianus, Mart., Hist. Nat. Palm., ii., 327 ,* Praia, Bee. 
Bot. Surv. Ind., ii., 347. This is the gola-bet, gallah, etc. A stout scandent 
rattan found in Eastern Bengal, Darjeeling Terai, Assam, the Khasia hills, the 
Sundribans and Chittagong. The canes are long but are said to be rather soft, 
though extensively used for basket-work. 

D. Kurzianus, Beoo., l.c. 219. A stout species of the tropical forests of 
the Andamans, giving useful canes and a kind of dragon’s-blood gum. 

Plectocomia himalayana, Griff. / Calc. Journ. Nat. Bist., v., 100. FI. Br. 
Ind., vi., 478, The runul, ranol, etc. A gregarious climber found in the Sikkim 
BCimalaya. The thin stems are employed for tying fences and in common basket- 
work. 


D.E.P., 
ii., 98-102, 
Dragon’s- 
blood. 


Idible Emits. 


Canes and Rattans: Basket- and Wieker-work,—Few 

plants are more useful to the inhabitants of moist tropical regions than 
the canes and rattans. The long scandent stems constitute the canes of 
commerce. 

The stems when freshly cut contain a large quantity of liquid, 
which may be collected by blowing through short lengths, and from 
this, by evaporation, a red resin may be obtained. One of the best- 
known qualities of that resin is sometimes called ‘‘ East Indian Dragon’s- 
blood.” This is, however, foi; the most part prepared from the fruits of 
several species of Calamus, met with in Eastern Sumatra, South Borneo 
and Penang. The gum exudes naturally from between the scales of the 
fruit, but inferior qualities are obtained by boiling the fruits or by tapping 
the stems. The only Indian species hitherto reported as affording this 
resin is D. Kurzianus —a species already briefly indicated. The false 
Dragon’s-blood, met with in Indian commerce, is imported into Bombay 
from Sumatra, Penang, etc., in large cakes or is found compressed into 
bamboo tubes. The true Dragon’s-blood is, however, procured from 
Socotra and is derived by tapping the stems of several species of 
JDraemna not Calamtts. [Cf. Yearhook of Pharmacy, 1884, 234-6 ; 1897, 
180 ; Pharm. Journ., 1893, xxi^., 47, 108 ; Pharmacog. Ind., iii., 532-5 : 
Kew Bull, 1906, 197-9.] 

The fruit in the species of Calamus is produced in great clusters, and 
the inner succulent layer is often an edible refreshing bitter-sweet pulp. The 
roots and young sprouts are eaten as vegetables and somewhat resemble 
asparagus. But the species of the above-mentioned genera owe their chief 
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CALAMUS 

Trade in Canes 


thpiilonpfclwf ^ of tte outer woody layer of 

-'^ substitutes for ropes these are invaluable and 
m the oountnes where they abound, canes 300 to 400 feet in length ar^ fre 
quently employed as the bearing-ropes of suspension-bridges. ^ They are 
also used in towing hea^ objects, stones, logs of timber, etc^ and formerly 
were much valued m the East as cables for ships. The smkller can^ are 
extensively employed throughout the world il basket-work both entire 
and stripped. Chairs, sofas, couches, baskets, etc., are construct^ of 

of fastened to each other by thin 

strips of the cane-bark. When the interstices are filled up, they become 
watCT-tight baskets and granaries. A strong and durable floor-mS is 
bM^ri these canes placed close together and held in position by 

nmwL 1 largely used as walking-sticks^ 

iTA saddlery and harness. Loureiro 

(FI. Cochinchm., 1790^ 210) under 0. Scifionum says, “ Pro baculis ex 

elegantia manu gestandis”—a description fully apphcable 
to the Malacca and Whangee canes of to-day. But of course chief 
European use for canes is in furniture and basket-making. Machinery 
is now utilised in stripping the barks into cane-ribbons, thus leaving 
the core in the form of a perfectly round and even rod. These rods' 

window-blinds, 

here great strength is not essential, and they have the advantage over 
the sihcious stronger bark-iibbons in that they take colour readily. The 
waste fibre obtamed during stripping and trimming the ribbons and cane- 

!(7 or as a substitute for coir. Wiesner 

(Denhsohr. Ahad. Wm. W%en. Math.-Nat., 1902, Ixxii. 15-61 refers 
repeatedly to the Chinese employment of rattans in the manufacture of 
paper. Tschirch (Indische Hetl-und NutzpfLanzen, 1892, 169) very pictur- 
esque y describes the varied uses of the cane from caned boyhood to cane- 
s^ted dotage. _ His ill^trations are forcible, but add little or nothing new. 
[Hanausek, Ificro. Tech. Prod. (Winton and Barber, transl.), 1907, 265-61.1 

Forest Departments of the various provinces 
of In^a, mckiding Burma, pubhsh annual reports from which it might 
be gathered that the yearly crop of canes amounts to about 10,000 000 
mauncto and the annual revenue therefrom from Rs. 50,000 to 60,000. The ] 
Keports of the Conservators of Forests in Burma for the year 1904-6 
mr example, show a total revenue from canes amounting to Rs. 37,776! 

e imports of canes and rattans into India from foreign countries i 
may be said to average from 30,000 to 40,000 cwt., valued at from 2 to 34 
lakhs of rupees (38,436 cwt., valued at Rs. 3,85,674 in 1906-7). These come 
mainly from the Straits Settlements and Siam. The exports to foreign ] 

Rs. 20,W to Rs. 60,000 (2,427 cwt., valued at Rs. 38,100, in 1906-7), but 
in a dition there is also a re-export trade (foreign canes exported) formerly 
of about the same quantity and value as that just mentioned, but showing 
a considera,ble diminution in recent years (673 cwt., Rs. 11,291, in 1906-7) 
ft IS thus significant that India, with its v%st supplies of canes and rattans, 
^oufd not be independent of foreign tropical countries, and the explanation 
may possibly lie in the cheaper sea as compared with land transit. Large 
towns like Bombay, Calcutta and Madras find it more economical to 
obtain their supphes from the Straits than from the inland forests of 
India. (See Baskets, p. 115; also Mats and Matting, p. 775). 
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CALOPHYLLUM 

iNbPHYLLUM PINNAY OR DOMBA OIL 

Mast-wood 

[Of, Paulus JBgineta (Adams, transL), iii., 171 ; Linschoten, Voy. E. Ind. (ed. 
HakL Soc.)j i-, 96-7 ; Birdwood and Foster, E.I.G. First Letter Booh, 201, 480; 
Milburn, Or. Comm., 1813, ii., 133, 506 ; Pobinson, Oesc.. Acc. Assam, 1841, 
53-4, 360, 368-9 ; Lewin, Hill-tracts of Chittagong, 1869, 131-2; Jackson, 
Comm. Bot., etc., 1890, 158; also in Journ. Soc. Arts, xxxvi., 1109, 1122; Agri. 
Bull. Straits and Fed. Malay States, April 1903, 129-36, 157-60 ; Bull. Imp. 
Inst. Board Trade Journ., suppL, Dec. 31, 1903; Wiesner, Die Bohst. des 
Pflanzenr., i., 172, 339; ii., 59, 185, etc.] 

D.E.P., CALOPHYL.LUM INOPHYI^LUM, Linn. ; FI. Br. Ind., 1, 

29-33. 273; Gamble, Man. Ind, Timhs., 57; Cooke, FI. Pres. Bomb., i., 80; 

as -woo . PY 3 . Brandis, Ind. Trees, 1906, 54; GuTTiFERiE. 

Mast-wood, tile sultana-cham'pa, surf an, surangi, finnay, funang, funa, 
undi, fonnyet, etc.— funngaa (Sansk). An evergreen tree, wbick in some 
localities, especially when near the sea, attains a considerable size. It 
is indigenous tkrougliout tke Western Peninsula, Orissa, Ceylon, Burma 
and the Andaman Islands, and is distributed to the Malay, Polynesia, 
Australia and the islands of Eastern Africa. 

Species and Varieties.—Besides the above there are fonr other species of 
€aXopUyiitM/in worthy of special mention in this place. These are :—(1) €. 
poJytiittiititn , Wall., the kandeb, hironli, hraidone ; an evergreen tree of Northern 
and Eastern Bengal, the Khasia hills, Chittagong and Martaban. (2) e. speeta- 
hiie, Wind., the pantaga, lalchumi, dakar-tdlddd; a tall evergreen tree of 
Tenasserim, the Andaman Islands and Ceylon. (3) c. tome^itosu^n, Wight ,— 
the Boon Spar, nagari, surhoni, etc.; a large evergreen tree often 150 feet in 
height, self-propagated in the western coast forests from N. Kanara to 
Travancore. (4) c. Wigiitiatixi'in., Wall. ; the bohbi, irai, cheru pinnay, an ever¬ 
green tree found along the Western Ghats from the Konkan to Travancore. 

Properties.—There appears to be little doubt that the true Gum Tacamahaca, 
formerly attributed by some writers to €. inopnyUxi'nh, is neither obtained from 
that nor from any other Indian tree. But when wounded the stems and also the 
fruits of the mast-wood exude a small quantity of bright-green pleasantly scented 
Besin (soluble in alcohol) which is not collected nor made any use of at the present 
day. Bheede observes, however, that it is emetic and purgative, so that it would 
appear to have been formerly of medicinal value. From the seeds is expressed a 
greenish-coloured Oil, known as Finnay or Domba Oil. According to some the 
yield is as great as 60 per cent, by weight, and the oil is said to congeal when cooled 
below 50°. The seeds are collected twice a year, in August and again in February. 
The oil possesses a disagreeable odour and flavour, but is fairly extensively used 
for burning, and is valued, especially in Polynesia, as an external application in 
rheumatic affections. Mixed with chaulmagra oil (p. 1068) is also employed for ex¬ 
anthematous eruptions. In Pondicherry the oil is believed to be very useful 
in the treatment of scabies, a property specially mentioned by Bheede in 1686, and 
again by Bumphius in 1750. The chief centres of production are Bombay, 
Goa, Travancore, Tinnevelly, Tanjore, Puri, etc. It is said to fetch a little 
more than half the price of cocoanut oil and is fairly extensively exported from 
India to Burma. The oils of €. tovrientomxni and €. witfUtiawuwh are 
similarly expressed from the seeds, but do not di:ffer in properties and uses from 
that of €. ino'phyiixt'm.. Bumphius affirms that in his day the bark was 
boiled down along with that of a plant which he named Sideroxylon, and the 
decoction given as a purgative ; he also states that warriors carried a little bottle 
of the oil by their sides and smeared it on their spears and bolts, believing that 
they were thereby more likely to pierce the objects against which they were thrust. 

The Timber is moderately hard and close-grained, and by Sebert {Les Bois 
de la Nouvelle Caledonie) is believed to be magnificent for cabinet-work. All 
the species, and in particular tjie Poon Spar €. towiemtosxxnh, are highly 
serviceable for masts, spars, railway-sleepers, machinery, etc,, but for these 
purposes are much less in demand than formerly. Linschoten ( Voy, E. Ind. (ed. 
Hakl. Soc.), i., 67) alludes to the “long masts for shippes sold at Cananor, 
and Hamilton {New Acc. E. Ind., 1744, i., 267) says the Poon-masts are heavier 
and stronger than fir. They are sometimes employed, especially €. poiyantittxwi, 
in boat-building. [Cf. Elliot, FI. Andh., 1859, 155, 160 ; Moodeen Sheriff, Mat. 
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Med. ikfad, 1891, 46-7; Bidie, Cat. Prod. Paris Ex., 1878 ; Man. TrichASolv m4 

1878, 77 ; Lisboa, Useful PI. Bomb., 12 ; Hooper, Rept. Labor. Ind. Mus. 

Sec.), 1904-5, 24, etc.] 

^ CJALOTROPIS GIGANTEA, M. J5> .; and C. ppocera, 

Br.; FI Br. Ind., iv., 17; Wight, lllust. Ind. Bot., ii., t. 155, 156a : also ii.* 8349. 
Ic., t. 1278 , Gramblo, Man. Ind. Firnhs., 491 j Cook©, FI. Ptbs. Bomh., ii., 3M[ad.ar. 
151 ; Asclepiabe^— the Swallow-worts. ’ ’ 


Habitat.—The two species indicated above are so nearly the same from 
the practical standpoint that they may here be treated conjointly. The 
former is an erect spreading perennial bush which chieiy frequents waste 
lands in the warm moist tracts of most tropical countries, in India being 
especially abundant in Bengal, Assam, South India, and distributed to 
Ceylon, Singapore, the Malay and China. The latter is a slightly 
smaller plant, met with chiefly in the drier regions, and so far as India 
is concerned is most abundant in the Sub-Himalaya (from the Indus to 
the Ganges), also in Central India, Eajputana, the Deccan and Upper 
Burma, and is distributed to Persia and Tropical Africa. Both species 
are known by the following names :—maddr (sometimes written by 
Europeans as mudar or even muder), dh, dhanda, drJca, mi (a name 
specially suggested by the silk-cotton), yercum, eruJcJcam, jilledu, yehha, 
erukhu, etc. But the former species is sometimes called the purple and 
the latter the white dhmda —the drha and dlarha. The name maddr is 
derived from the Sanskrit manddra, hence the synonyms rudra, aditya, 
surya^fattra. ^ To its name arha^arna (sun or lightning-leaf) is doubtless 
due the tradition of its blinding properties. 

History.—One of the earliest European writers to describe this plant was Pros¬ 
per Alpinns (De PI. Mgypti, 1592, ch. xxv.). He tells ns that it is the heidelsar 
of Alexandria, where it grows in damp places. Hheede was the earliest Indian 
botanist to narrate its properties {Bort. Mai., 1679, ii., t. 31), and he furnished 
a most yccurate drawing of it. He calls it ericu. Eumphius {Herb. Amb., 

1755, vii., 24, t. 14, f. 1) gives a poor illustration but describes the plant 
in great detail under the name of mador. Jones (As. Res., 1798, iv,, 267) 
deals with it under the name area. Roxburgh placed it in the genus Asef'epias, 
and Robert Brown a little later assigned to it a separate position under 

It is a sacred plant with certain Hindus, and is associated with the gacred to 
observances of the maruts or winds, the demigods of rudra. The ancient Arabs Rudra. 
also appear to have had superstitious beliefs regarding it since they associated 
it with sun-worship. It is a popular tradition in many parts of India that 
the great Emperor Akbar was so named from having been born under the 
shade of an ak bush. It is the ushar of the Arabs and the kharh of the Per¬ 
sians, but the former seems to be a generic word for mUk-yielding plants and 
was possibly restricted to Caiotropis at a comparatively late date. Abu Hanifeh 
was perhaps the first Arab writer to give an explicit account of it, but much 
useful information will be found in the writings of Ebn Baithar (Southeimer 
transL, 1842, ii,, 193). [Of. Joret, Les PL dans BAntiq., 1904, ii., 354.] 

Properties and i/ses.—Tbis plant may be said to yield Gutta-peecha Products 
from tbe milky sap; a strong Fibre from tbe bark; a useful Floss 
from tbe seeds; and a Medicine from tbe root-bark. Space cannot, 
however, be afforded to do more than review even these properties very 
briefly, and there are many minor ones that cannot even be mentioned. 

Tbe Gutta-percha. —Tbe inspissated^ and sun-dried sap (milk) drawn Q-utta- 
from tbe stems constitutes tbe madar gutta of India. Hooper {Rept. Labor, percha. 
Ind. Mus. (Indust. Sec.), 1905-6, 29) calls it a pseudo-gutta and gives its 
composition as “ 37-9 insol.; 52*9 resin; and 9-2 ash.” He then adds that 
it contains large quantities of afban and fuavH resins (see p. 627). There 
are large tracts of tbe sandy deserts of Eajputana and Central India, as 
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also of Sind, in wliich tHs plant is not only tlie most prevalent but almost 
tbe only form of vegetation met with. In many instances also it bas been 
observed to be the pioneer in tbe reclamation of sterile tracts (see Alkalis, 
Rehi p. 53). If, therefore, a demand could be originated for any one or 
all collectively of the products of this plant, much good might result to 
India. Its production could be fostered and by selection and cultivation 
the quality and quantity of the produce improved, until the plant assumed 
the condition of a regular crop for poor soils. But unless some method 
could be designed for extracting the milk from shoots cut on account of 
their fibre, it is feared that it would not pay to tap the plant specially for 
its gutta. The stems and twigs are too small and the yield from each too 
little to justify the opinion that methodic tapping would prove remunera¬ 
tive as an industry by itself. Moreover, it has been found by chemical 
experiment that Calotropis gutta, being a fairly good conductor of 
electricity, is not suited for electrical purposes and is thus very possibly 
debarred from one of the most profitable markets for this class of product. 
Heyne {Tracts, etc,, Ind,, 1814, 245) says that the milk instead of reddening 
vegetable blue colours, changes them to green. [0/. Kew Bull,, 1886, 45.] 
Bark Fibre .— The bast fibre has attracted considerable attention and 


been spoken of as one of the best of Indian fibres. The great difficulty 
appears to consist in the inability to separate it rapidly and cheaply, 
netting Unfortunately the fibre cannot be prepared by retting the stems since 

Impossible. reported to rot when so treated, and yet the cleaned fibre when made 

into fishing lines and nets (as is the case in Karachi) seems quite durable 
and very strong, especially when used in sea-water. Mr. Liotard, after 
many experiments performed in Calcutta with fibre-extracting machinery 
generally, arrived at the unfortunate conclusion that the hopes formerly 
entertained by himself and others regarding this particular fibre were 
never likely*to be realised:—(1) because of the small percentage of 
fibre (T56) to weight of stems, and (2) the shortness of the ultimate 
fibre. But in recent experiments conducted at the Imperial Institute 
with a sample procured from Madras, Dunstan found that the staple 
Yield. measured fully 12 inches. [Cf. Agri, Ledg,, 1899, No. 2, 7.] Dodge 

{Useful Fibre Plants of the World, 1897, 104) observes that an acre of 
ground planted 4 by 4 feet with this plant will yield 10 tons of green 
stems and 582 lb. of fibre : this would mean a yield of roughly 2*6 
per cent. He then adds that the fibre possesses many of the qualities 
of flax though somewhat finer. Its fineness, tenacity, lustre and softness, 
in fact, fit it for many industrial purposes. Cross and Bevan found that 
Hardly ^ ‘ when nitrated it could hardly be distinguished from silk, and long years 

Wight showed that a rope of this fibre broke with a weight of 
Great Strength. 107 lb. when a similar rope of cotton gave way with 346 lb., and coir 
with 224 lb. It is, however, quite incorrect to affirm, as has been done 
by Wiesner {Die Rohst. des Pflanzenr,, 1903, ii., 317), Dodge and others, 
that this fibre is widely used in India. Although prepared to a small 
extent for very special purposes, the greatest possible difficulty was 
experienced in procuring the f^w pounds required. 

Mr. Gr. W. Strettell {New Source of Revenue to India) advocates the 
Taper Materials, value of this plant as a paper material. Koutledge did not form a high 
opinion of its qualities, \Cf, Kew Reft., 1877, 37.] It may thus be fittingly 
concluded that were it found possible to utilise the gutta as an additional 
source of revenue, the fibre, either for textile purposes or paper-making, 
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migtt in spite of aU ttat has been said to the contrary, prove worthy of 
special consideration. [Of. Agri. Ledg., 1899, No. 2.1 ^ 

nf constitutes one rioss 

of the so-called vegetable silks or silk-cottons. This was chemicallv siik o ti- 
examined by Cross (Agn. Ledg., 1897, No. 17, 366) and found to 
possess an abnormally high percentage of farfuJ. It was further be- 

tne textile mclustries. Dunstan, in a report dated November 18 1904 Textiles, 

speaks of Calotropis floss as containing a much smaller proportion 

iV floss to CoStam 64-3 CeUuloseLow. 

per cent, cellulose, and C. procera 69*8 per cent., while under similar 

conditions cotton yields 95 to 96-6 per cent. In practical experiiSnS 
it h^_ been found toat the staple was too short and too light for existing 
machinery, the latter property aUowing it to be blown away It is^ 
however, a soft, very white floss, with a beautiful silky gloss, and has 
been repeatedly spin experimentally in Europe, and the textile produced 
much admiref Eeporting on a sample of the floss submitted to him 
by the Imperial Institute in 1897, Mr. C. E. Collyer observed that soi^ 

th??it°had^(ftoP^T purposes, Faacy XerfUes. 

but that it had dropped out of use owmg to the difficulties arisin/from 

variation in the quality of the parcels sent and the intermittency^of the intermittent 

supply when requirements arose. He thought that the trade might be 

■ blit continuous supply could be guaranteed. ^Good 

quahty floss inight realise 4d. to 5d. per lb. The pods and seeds should 

natural condition unopened and 
iscoloured portions removed. Notwithstanding all this, no progress has 
been made in the utilisation of the fibre. In India it is largely employed 

it hSd?fl^re^^^*^- V®®® of great advantage, and in uphdstory uptoistery 

t holds a recogmsed position, since pillows and cushions stuffed with it 

are said to be very cool and refreshing. It is also to some extent regularly i,- v t • 
spun and ma(fe_ into fishing lines and nets. At the Delhi Durbar aiid Xets. * 

1 1 ion. His Highness the Nawab of Bahawalpur showed one or two 
rugs woven of ma^r floss, and these were much admired and supposed nuss 

P6 ^^907 m of silk. 0. Latimer (Monog. Car'pet-n^.Mng 

Ph., 1907, 9) speaks of the attempt being made in Bahawalpur to grow 
the ok requmed in carpet-weaving. [Of. Kew Rept., 1881, 32-3 ■ Watt 

“■ “i 

of thk flosf^tL^reseSjT^But SL^doubtSa 

o? ohti'if *kea than at the present time. Modern advances coupled with the import 

destroyed the old mdustry. It wdAd 

appew fairly certain that the madar floss was the “ grass,” the “ cloth of herbes ” a t «. 

ptthe ^ Bengal! mL°'e^eM:iiy 

urissa. _ r mther that the traffic they allude to gave to the lansm.ee the 

frX.^’oJSl T^“klater on became associated with a textiSdfrived 

“ Frederike about 1663-7 {Sakl. Voy., ii., 368) speaks of 

an^ ~ of silke which groweth amongst the woodes without 

mmsf Ten round as biggi as ^n 

*° satber them.” Rhea could nfver have 
wffi^h thf “ Orissa, and the allusion to the “ bole ” or fruit from 

*^® obtamed precludes rhea from consideration altosether 

The passage most unquestionably denotes Caiotrojtis gigantea. This view is 
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confirmed by Fitch in 1585 {Bahl. Voy,, ii., 359), who gave an account of his 
explorations of the Ganges, including Orissa (Orixa, as he calls it) where there 
was “ great store of cloth which is made of Grasse which they call yerua^^ That 
vernacular name is clearly a form of the word that denotes Catot^opis through¬ 
out Orissa and the Karnatak to this day. Doubtless also Linschoten’s “ Hearbe 
Bengalen ’’ was the same textile. I have purposely made reference to Linschoten 
under because all modern writers whom I have been able to 

consult quote the above passages, and several others to the same effect under 
rhea, in place of Caiotropis, to which they most undoubtedly belong. Pyrard, 
who visited India in 1601-10, in his chapter on Bengal (Foy. E.Ind. (ed. Hakl. Soc.), 
i., 328-9) makes mention of the silk herb being brighter than silk itself. Coming 
to more recent dates, Alexander Hamilton JLcc, E. Ind.^ 1727, i., 393), who in 
1688 visited Bengal and passed up the Ganges to Benares and Patna, describes 
Balasore as producing manufactures of cotton, silk, mixed silk and cotton, and 
of “ herba (a sort of tough grass) of which they make ginghams, pinascos, and 
several other goods for exportation.’’ Even so^late as 1813 Milburn mentions 
among his Bengal piece goods “ herba taffaties.” 

Though it is certainly most surprising that this ancient industry in silk- 
cotton textiles should have died out completely and been all but forgotten, 
it is a useful object-lesson of the possibilities of the future, wliich manufacturers 
would do well to consider. (For other Silk-cottons, see Bombax, p. 168.) 

Medicine.— It would take many pages to indicate even a tithe of 
the information that exists on the varied medicinal properties of the 
milk, the flowers, the leaves and the root-bark. The late Dr. Kanny 
Lall Dey regarded madar as a nseM medicine when given during 
remission of intermittent fevers, and especially if these were associated 
with eczema. The majority of Indian medical writers extol the merits 
of the root-bark in the treatment of dysentery. In order to verify these 
opinions, the study of madar was taken up by the Central Indigenous 
Drugs Committee of India. Authentic parcels of the root-bark were 
procured and made up in the form of both a powder and liquid, extract. 
These preparations were issued to a selected number of Hospitals and 
Dispensaries throughout India, with the suggestion that they should 
be used as alteratives and alterative tonics. By chemical tests it had 
been previously ascertained that the bark of mature plants was prefer¬ 
able to that of immature ones, since they contained a higher percentage 
of the acid and bitter resinous matter on which the property depended. 
Ultimately an extensive series of reports came to hand {Rept. Cent Indig. 
Drugs Comm., 1901, i., many passages), the combined verdict of which 
would seem to be that as a substitute for ipecacuanha it is not so satis¬ 
factory as its reputation would seem to imply. In fact in acute dysentery 
and chronic diarrhoea it is found undesirable and certainly less efficacious 
than ipecacuanha. When given in large doses it frequently occasioned 
nausea and vomiting, so persistent and severe as to make the drug objec¬ 
tionable if not dangerous. In small doses of say 3 to 5 grains of the 
powder (preferably) its action on the stomach was that of a mild stimulant, 
hence the opinion was often expressed that it might with advantage 
be combined with cinchona in the treatment of certain fevers. As an 
emetic the powder, in doses of 30 to 40 grains, was found very effectual. 
In the Hem^ Drugs Commission^s Report (1893-4, i., 156) it is mentioned 
that the juice of the madar is employed to enhance the potency of ganja^ 
\Cf. Taleef Shereef (Playfair, tfansh), 1833, 5 ; Taylor, Tapog. Stat Dacca, 
1840, 57 ; Hooker, Him. Journ., 1854, i., 36-7 (temperature of leaves and 
sap); Elliot, FI AndL, 1859, 74, 111, 162, 176 ; Jackson, Comm. Hot 19th 
Cent., 1890,127; Pharmacog. Ind., ii., 428-37; Kanny Lall Dey, Indig. Drugs 
Ind., 1896, 56-7; Collett, FI. Sim., 1902, 315; Gaz. Multan, 1901-2, 17.] 
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CAMELLIA, Linn. ; FI. Br. Ini., i., 292-3 ; Frutex The, Jacobus 
Bontius, Hist. Nat. et Med. Ini. Or., 1631 in Piso, Ind. Utri. re Nat. et 
Med., 1658, pi. 88 ; The Sinensium, Jacob Breyn, Exot. PI, 1677, 111-5, 
witb plate (said to have been made after a sketch by William ten Rhyne ); 
Tkea, Kfempfer, Amo. Exot., 1712, 605-31, pi. 1-2; Thea jafonensis, 
Valent., Hist. Simp., 1722, 132-43 and 2 pi. ; Bohea Tea and Green Tea, 
EQU, Exot. Bot., 1759, pi. 21—2; Thea bohea and T. mriiis, Lettsom, Nat. 
Hist.^ Tea, 1772 (new ed. 1799) with 2 coloured pi. ; T. viridis. Smith in 
Rees s Cycl., 1819, xxxv. ; T. stricta, bohea and viridis, Hayne, Gewaohse, 
1821, vii., pi. 27-9; 0. Thea and C. viridis, Link, Enum. PL Hort. 
Berol, 1822, ii., 73 ; T. viridis and T. bohea, Booth, Trans. Hort. 
Soc., 1830, vii., 619; T. viridis, Bot. Mag., 1832, No. 3148 ; C. bohea 
and theifera, Grifath, Notulcs, 1854, iv., 553, 558; Ic., iv., t. 601, 
ff 1-3 ; T. viridis and bohea, Ghoisy, Mem. Soc. Phys. Geneve, 1856, xiv., 
151; T. chmensis, Seemann, Trans. Linn. Soc., 1859, sxii., 337-52, t. 61 ; 
Money, Prize Essay in Journ. Agri.-Hort. Soc. Ind., 1871, iii., 143-441; 
Thiselton-Dyer, Journ. Linn. Soc., 1873, xiii., 329 ; Heuze, les PI. Indust., 
1895, iv., 206-7 ; Watt, Pests and Blights of the Tea Plant, 1898 : Watt 
and Mann, l.c. 1903 ; Watt, Tea and Tea Plant, Journ. Roy. Hort. Soc., 
1907, xxxii., 64-96 ; TEENSXRCEMiACEiE. 

Species and Varieties of Tea.—Linnaeus PI., 1737) indicated two genera, 

THett and €€iwi^iU(€. The differences he established turned on whether or not 
the stamens were free from each other or united, and on the number of cells and 
seeds m the fruit. Accordingly he placed 'Jciiett in Polyandria Monogynia and 
Ca^tieUia in Monadelphia Polyandria. Subsequently {Sp. PL, 1753, 515, 698) 
Linnaeus assigned the tea plant as the type of and the Japanese Camellia 

as the type of Citmeiua. But it has since been abmidantly established that 
Li^aeus was incorrect in regarding the stamens as being free in the tea plant, and 
it is a matter of everyday knowledge that on the same tea plant fruits may be 
found with one, two, three or more seeds. Modem botanists are accordingly 
agreed that the two genera cannot be separately upheld. Hence it may be regarded 
that priority of accurate generic recognition of the structural peculiarity of the 
stamens (were there no other considerations) necessitates the retention of the 
name Canieiua, and the reduction of Thea. Turning now to the specific name. 
In the first edition of the Species Plantarum, Linnaeus (without giving any 
description) called the tea plant sinensis and remarked that he had seen 

some specimens with six petals and others with nine, but he left it to those who 
had the opportunity of studying the living plants to say whether that peculiarity 
denoted two or only one species. In the second edition of his work (published 
1762) Linnaeus discarded the name T. sinensis (without giving any reason) 
and accepted Hill’s conclusion that there were two plants, which he named 
T. hohea the plant with six petals—and t. vid'ieits — the plant with nine petals 
Linnaeus then adds (still following Hill) that the leaves are longer in viruiis 
than in hoUea, but he says nothing of Hfil’s contention that the former yields 
green ” and the latter “ black tea.” In the third edition of his work Linnaeus 
made no alterations, but in the fourth (prepared by Willdenow, 1797) a few 
additional particulars are given (of the two forms above indicated) and T. houea 
is referred to two varieties (a) taxa—a> plant with rough elliptic oblong leaves 
—and (6) stricta —a plant with plane lanceolate leaves. 

Seemann pointed out that on his own copy of the sixth edition of the Genera 
Plantarum, Linnaeus had written certain corrections which show that the material 
then to hand had induced him once more to amend and amplify his description 
Since then many botanists have striven to uphold the two Linn^an genera* 
their recognition being regarded as justified’by certain trivial pecoliarhiies of 
the calyx or, as Seemann affirms, of the stamens, but the final conclusion of 
the majority of writers, as already indicated, seems to be that they constitute 
but one genus and one species of tea. Engler and Prantl {Pflanzenfam., 1895 
iii., Q, 182-3), the most recent authors, reduce Camellia to Thea. and restore 
the rejected name Thea sinensis. But it would seem that that specific name 
cannot be given as a collective appellation for the many races of the cultivated 
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tea plant, since it was rejected by Linnsens and, as Seemann points out, is geo¬ 
graphically bardly correct. Long years ago Sims {Bot. Mag., 1807, 998) recorded 
th© conviction that there was but one species of tea, and further that Th^eft would 
have to be reduced to Link, however, accepted two forms of the tea 

plant, and called them CameUia orhea and €. virifUs, and thus reduced T/iea 

to Catnelliti. 

The name JSoiiea is a corruption of Wu-i (Bu-i) moimtains in Fuh-kien, long 
famous for Black Tea. According to Martyn (Miller, Gard, Diet, 1807), Linmeus 
gave the name cutmeiiia in honour of Kamel, a Moravian Jesuit, who collected 
plants in the Philippine Islands and sent them to Kay and Petiver between the 
years 1683 and 1700.^ The Abb6 Berlese thinks, however, that the genus was 
named after an Italian, Father Camelli, who is said to have introduced 
c.jdponiea from Japan to Europe in 1739. Linn^us {Hort Cliff., 1737, 204) 
makes the interesting observation that although seven separate consignments of 
seed had been received at Clifford’s garden in Holland, none had germinated, 
nor was he aware of any garden in Europe where the plant had been grown. 
Commenting on that statement, Bre^ refers to J. Commelin [Cat PI. -Hort 
Amstet, 1689, 346), who makes mention of the cultivation of the tea plant, but 
whether, adds Breyn, raised from seeds or live plants transported to Europe, 
he was unable to ascertain. This little episode brings to mind the repeated 
references to the sacred associations of the Chinese and Japanese with their 
tea industry and their unwillingness to furnish information regarding it. In 
fact the explanation of the failure to germinate the seeds may very probably 
have been due to the not unusual circumstance of these having been boiled before 
being allowed to be exported. Du Halde [Gen. Hist China (Engl. transL), 1736, 
iv., 21) speaks of tea as “ another plant made use of in Physick.” He then 
tells us that “ the best tea grows in the middle of the trees which are most exposed 
to the sun.” “ The tea whose leaves are long and large is the best, on the 
contrary that which hath small short leaves is not esteemed good; that which 
hath its leaves curled is the most valuable, and that which hath them quite 
smooth is the worst.” Here we have the practical man discussing the large- 
and small-leaved forms of the plant for which the botanist of that time invented 
names. But history is only repeating itself. Had the Indian planters con- 
sidered these and other such passages they might have saved themselves the 
trouble and expense of introducing the small smooth-leaved Chinese plant and 
taken at once to the large and bullate-leaved Assam indigenous 

There are several cultivated and wild forms of Cameirn^, but only the 
two that are of economic interest and, it might be said, of exceptional value to 
man, need be here dealt with :— 

1. Cameirna japonlea (including c. *«*«««„„). The Cultivated or Garden 
Camellia. T^is plant may be spoken of as a modern introduction to the 
garfens of Eraope and India. It is accordingly not described by the early 
fathers on g^dennig- The year 1792 is generally mentioned as that of greatest 
interest m the history of the camellias, since all the better known kinds may be 
said to have appeared sunultaneously about that time. For twenty to thirty 
years subsequently considerable interest was taken in their cultivation and the 
number of forms, grown in hothouses, multiplied rapidly. But the great delay 
m their &st arrival may be accounted for by the maritime struggles for su- 

between the Portuguese, Dutch and Spanish 
which culmmated m their temporary expulsion from both Japan and China 

opVo‘^dTe^3“t%tthil::^^^^^^ 

. J®T the Chinese and 

cha, ts-ch^ of the Japanese—words which have praeticaUy aooompanied 
the prep^d leaves as tea, te, tay, the, eha, chai, etc., etc., into most of the Un- 
°^^™®P® Asia. The English word tea was originally pronounced 
hence Pope {Rape of the Lock, 1712) rhymes it^ith 

iMT730)UWs.pT"^^’ M^or? Aymls 

Habitat.—-Several liters report having met with the tea plant in a wild con- 
dition in eertam parts of China and Cochin-China. It was discovered wild or 
at a.11 events completely acclimatised, in various parts of Assam by Bruce Scofct 

indigenous habitats were fx^^ke^by 
Mj ^^^^ission and specially reported on by Griffith. In 188^ thA 
wild tea plant was found by me as a forest tree or large bush in the eastern tracts 

210 


Garden 

Camellia 


The Tea 
Plant. 


Wild Plant. 



PICKLED TEA-LEAVES 


CAMELLIA 
THEA 
History 

of Manipur, and again, in 1894, was specially investigated in the iSTaga‘bills 
in connection with an effort to ascertain to what extent the pests and bligbts 
of the cultivated tea plant existed on the wild or acclimatised stocks. There 
would seem little doubt that it has been cultivated for several centuries at least, 
in Upper Burma and the Shan States, and doubtless may be wild in thes© 
countries also, though according to most observers it occurs in isolated spots, 
similar to those in the greater part of the Assam area ; hence it could of course 
under these conditions be upheld as a survival of former cultivation ratber 
than as manifesting a truly indigenous habitat. [Of, Agri, Ledg., 1896, No. 27.] 

History.—Bretschneider [Bot Sin., 1892, ii., 20, 130-1) states that the tea 
plant is mentioned in the ancient Chinese Dictionary, the Rh-ya. It is 
there called hia and k'u-tu {¥u meaning bitter). He further explains tbat 
the Chinese character T'u, which has so many other meanings in the early ^Chinese Chinese 
classics, may, however, have specially meant tea. He then adds that tbe records, 
comparatively modern Chinese character cNa arose tiirough a confusion with 
that of fu, somewhere between 202 b.c. and 25 a.d., but that it did not com© 
into general use much before the 7th or 8th centuries. So in the same way tbe 
■character ming, which would appear to denote the tea plant, occurs as 'ming 
ts^ai (= tea vegetable) in works written some centuries b.c. The Shans and Yegctablo Tea. 
Burmans to this day use pickled tea-leaves (see Letpet below) more as a vegetable 
relish than as a beverage, and it seems possible that this may have been the 
condition of use during the earliest classic times of China. We read that "W^a-ng use as a 
Meng, father-in-law of the Emperor, in the middle of the 4th century, w’-as fond Beverage, 
of drinking tea, and set it before his friends, but they found it too bitter and 
generally declined, feigning indisposition. So again Bretschneider tells us 
that according to the CiCa-pu —a special treatise on tea, published between tbe 
10th and 13th centuries—the Emperor Wen-ti (589-605 a.d.) was recommended 
by a Buddhist priest to drink boiled ming leaves as a medicine for headacbe. 

It is somewhat curious that Ksempfer relates a similar Japanese tradition tbat 
would seem to attribute the introduction of the plant to that country by Darina, 
the third son of an Indian king. But if the fu of ancient Chinese classics be 
accepted as denoting tea, it may have originally been viewed as a medicine 
obtained from the plant known as ming, ch'uan and kutu. The habit of drinking 
a decoction of the specially prepared leaves, there would seem no doubt, is of 
•comparatively modern origin. In the 8th century a.d. we have the first un¬ 
doubted evidence of tea having become a regular industry, for in the annals of 
the Tang Dynasty we learn of its being subjected to an imperial duty. It wras Imperial Duty, 
not regularly cultivated in Japan until the 13th century. That tea drinking in 
the rest of the world is quite a modern habit may be inferred from there being 
no classic names either for the plant, the prepared leaves or the beverage, in 
Japanese, Sanskrit, Arabic, Persian, Hebrew, Greek or Latin. 

Marco Polo, who travelled in China (in the tea districts of Fuh-kien) in tbe Silence of 
13th century, makes no mention of tea, neither the plant, the vegetable nor tbe Poio. 

beverage, and yet it is well established that the plant and its properties were 
as fully known then as to-day. [Of. ed. Yule, ii-, 37-8, n.] But in passing 
it may be added that he similarly does not record having fomid tbe 
people in any part of his long travels drinking coffee. His omission to record 
tea is the more curious, however, since four centuries previously (9th century) 
the Muhammadan merchant Solaiman (according to Beinaud, Relat. des Voy, 
faits par lea Ardbea et lea Persiana dana VInde et d la Ohine, 1845, i., 40) wrote, 

“ The people of China are accustomed to use as a beverage an infusion of the 
plant, which they call aakhy “ It is considered very wholesome. This plant 
"(the leaves) is sold in all cities of the Empire.” [Of. Macpherson, Hist. Europ. 

Comm. Ind.y 1812, n. 130]. Bamusio (in the introduction to his edition of 
Marco Polo published in 1545) mentions having learned of the tea beverage 
from a Persian merchant, Hajji Muhammed. It was used all over the country of 
•Cathay, where it was called chkti. In 1560, Caspar da Cruz (in Purchas' Pilgrimes, 
iii., 180) refers to the porcelain used by the Chinese in presenting to their friends 
the beverage cha. Maffeius {Hiat. Indicary^m {Select. PJpist. ex Ind.) 99), in a 
letter from Ludovic Almeida dated Nov. 1565, similarly says that it was 
the custom with the Japanese to show their friends with pleasure the pots, 

•cups, etc., employed by them in drinking of a certain herb, reduc ed to powder, 
which was called chia. Maffeius (in the text of his work which was originally 
published in 1588) attributes the freedom of the Chinese from certain diseases Teg^iaking 
<(stone, etc.) to their habit of tea-drinking, and the Chinese (like the Japanese), 
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he adds, take great pride in the teapots which they us© in giving a friendlj^ cup. 
Tulpius [Ohserv. Medicce, 1641) extols the merits of tea as a medicine. It is 
somewhat significant that Garcia de Orta makes no mention of tea as on© of 
the commodities brought from Ciiina and Japan to India. Linschoten {Voy. 
E. Ind.^ 1598 (ed. Hakl. Soc.), 1885, i., 157), who usually compiles from Garcia, 
practically repeats Maffeius’s account of tea-drinking in Japan. Trigantius (De 
Christ. Exp. in Sinas, 1616, i., 68-9) speaks of the hot-tea drink of the Chinese. 
Casper Bauhin {Pinax, Theat. Bot., 1623, 147) was apparently the first scientific 
or botanical writer who makes mention of what would appear to have been tea. 
But the passage in question does not occur in his earlier work (the Phytopinax, 
1596). He calls it chaa and describes it as his seventh variety of Foeniculum 
(Fennel) ! Absurd though this may seem there would appear to be no occasion 
to doubt that he is speaking of tea. Bontius, a Dutch physician resident in 
Batavia— {Hist. Nat. et Med. Ind. Or., 1631, in Piso, Ind. XJtri. re Nat. et Med., 
1658, 87)—tells us that his friend General Spex had removed all doubt as to the 
nature of the tea plant, since he had studied its cultivation in Japan. Bontius 
then goes on to say that the finer qualities of the decoction are often so bitter 
that sugar has to be added to make it palatable, and he compares the beverage 
to the “ cave ” (coffee) of the Muhammadans (see p. 364). He then urges 
that the difference between black and green tea is only in the method of prepara¬ 
tion—a fact that took Europe nearly two centuries to accept. In Piso there is an 
excellent engraving of Ca'ineiua. ochea (the Chines© form) drawn from nature in 
Japan by D. Caron, and presented to Piso; Caron went to Japan in 1638 luider the 
Dutch E.I. Company. [Bretschneider, Hist. Europ. Bot. Disc, in China, 1898, 25.] 
Albert de Mandelslo {Travels, in Olearius, Muscovy, etc., 1662, 15, 18) says, 
“ At our ordinary meetings every day we took onely The, which is commonly used 
all over the Indies, not onely among those of the Country but also among the 
Dutch and English, who take it as a drug. The Persians instead of The. drink 
their Kahwa.^^ This same statement occurs in Ovington’s Voyage to Suratt 
(1689, 305-9, 427). It is curious, however, that in the Ain-i-AJcbari, 1590, 
no mention is made of tea. It was conveyed to Emope by the Dutch East 
India Company, and from Holland was carried to England by Lord Arlington 
and others. In 1660 tea-drinking had become so general that it was taxed 
along with coffee, chocolate, etc., and sold at the coffee-houses. The English 
East India Company soon gave attention to it. In 1664 they made a present 
of some tea to King Charles II., and in 1677 the Company had taken 
steps to secure a regular supply. At this time tea sold in London at £5 
to £10 a pound. A few years later (1689) a direct duty on imports (which 
amounted to os. a pound) was imposed. It is further noteworthy that at 
that time the East India Company drew its supplies for Europe via Madras 
and Surat and not direct from China. This circumstance would thus give 
an air of plausibility to the statement mad© by Mandelslo that tea was 
drunk in India about the same time, if not before, the habit had been origi¬ 
nated in England. Evelyn {Mem., 1690, ii., 20) speaks of having examined 
a specimen of the “ root© of thea which was so perplexed large and intricate 
that it was wonderful to consider.” Petiver {Op. Hist. Nat., 1767, i., t. 21) 
shows a chair naade of the roots of the tea plant which was presented by the 
“ New East India Company ” to Lord Somers. Curiously enough, one of the 
earliest and at the same time most instructive botanical specimens of the tea 
plant extant is in the Sloane Herbarium of the British Museum (Ixxxi., 
f. 48). It belongs to a series of specimens said to have been collected 
in Malabar, between 1698 and 1702, by Samuel Browne and Edward Bulkley. 
Browne^ was a surgeon in the service of the East India Company, and died some 
time prior to 1703. He was succeeded by Bulkley. Both of these officers mad© 
extensive botanical collections, which were sent for the most part to James 
Petiver. It is just possible that long prior to the discovery of the indigenous 
tea plant in India or to the importations from China of seeds and plants accom¬ 
plished by Gordon and Fortune (presently to be described), the tea plant had 
actually been conveyed to India cultivated experimentally somewhere on 
the Malabar coast. But what is most curious of all is that the plant so 
grown was not Cu'tme.iiin Link Oar. hoheti (the plant presently being 

cultivated most frequently in the plantations of South India), but oar. vinmn, 
tod was thus very similar to the so-caUed “Assam Indigenous.” It is, moreover, 
just possible that upon this very specimen was based the name Vhea 
as given by Hill and adopted subsequently by Linnaeus. In fact Linnaeus pos- 
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planters have deplored the day when the so-called Chinese tea plant was brought 
to India. At present no planter would for a moment dream of planting Chma 
tea, few would even grow the hybrid, while the majority would cultivate but 
one only of the several so-called indigenous stocks. The China plants imported 
in the early years of the industry still exist, however, and have furnished the 
seed for a considerable part of the present tea area. In consequence of the 
crossing of the Indian and Chinese plants there has come into existence the ex¬ 
tensive series of so-called hybrids. Perhaps the clearest conception may, 
fore, be obtained by an attempt to classify the forms, as near as may be possible,, 
on botanical standards. , 

In a paper read by me before the Royal Horticultural Society (to ’vmicja 
reference has already been made) I have given my views in some detail. Link 
(Z.c. ii., 73) was the first botanist who definitely placed the tea plant under the 
genus and as already observed he recognised two forms, viz. v. Thea> 

and fJ. viritiis. There would seem, however, no great advantage in regarding 
the forms indicated as anything more than varieties if not cultivated states of 
one species. Thus :— 

Camellia Thea, Link, Var. (a) viridis ; Thea viridis, Li7vn., Sp. PI, 1762, 73o; 
Green Tea, Lettsom, Nat. Hist. Tea Tree, 1799, pi. 1; T. viridis, Bayne, 
Gewdchse, 1821, vii., pi. 29 ; Booth, Trans. Hort. Soc. London, 1830, vii., 568 ; 
T. assamica. Masters, Journ. Agri.-Hort. Soc. Ind., hi., 1844, 63 ; Assam Tea, 
Wall., Journ. As. Soc. Beng., 1835, iv., 48, pi. 2 ; O. ? Scottiana, Wall., Gat., 
3668; Thistleton-Dyer, Journ. Linn. Soc., 1873, xiii., 329; etc., etc. 

Under this I assort the following races and cultivated states :— 

1. Assam Indigenous —This has the mature leaf ranging from 6 to 7f 
inches in length, and from 2|- to 2|- inches in breadth. It contains about 16 
veins on each side of the midrib. In passing it may be here observed that the 
value of the number and condition of the veins in the classification of the culti¬ 
vated races of tea, was first pointed out in the Pests and Blights of the Tea Plant 
(ed, 1898, 15, 46-9). But there are numerous subraces of the Assam stock, 
such as the Singlo, Bazelona, etc. Collectively they are the most highly prized 
and most widely cultivated of all the Indian forms of the tea plant. It is, how¬ 
ever, somewhat curious to read in Ovington’s Voyage to Suratt (1689, 308) that 
three kinds of tea were in his time conveyed from China to India, namely, “ Bing, 
Single and Bohe.” This is apparently the first mention by a European writer 
of “ Singlo,” and the surmise naturally arises, how came that name to be given 
to one of the best of the Assam indigenous plants ? 

2. Lushai.—Sometimes called “ Cachar Indigenous ” or “ Light-leaved 
Manipur.” Under favourable conditions this forms the largest leaf of all the 
Indian tea plants. It has been measured from 12 to 14 by 7J inches and 
recorded as possessing from 20 to 24 veins. It is not found wild outside the 
Lushai hills and South Cachar. It is a rather delicate plant and will not safely 
bear the hard pruning which may be given with impmiity to other teas. 

3. Naga Tea.—This has a long, narrow leaf, generally from 6 to 9 by 2 to 
3J inches, with as a rule from 16 to 18 veins. It is very little cultivated except 
in one or two gardens on the borders of the Naga hills, such as Amguri, but is 
reported to be often used as a crossing stock. 

4. Manipur. —This is the wild tea of the Native State of that name. It exists 
there purely and simply as a forest plant, the seed of which, but not the leaf, is 
valued. It is now grown fairly extensively in Cachar and some parts of Assam. 
It is a larger, coarser and broader-leaved plant than the Assam indigenous. The 
average mature leaf is from 6 to 8 inches in length and 2|- to 3|- inches in 
breadth and usually contains 22 veins, 

5. Burma and Shan—Too little is known of these teas to allow of their 
critical separation from the Manipur plant. The leaves are smaller, thicker, 
more acutely serrated and distinctly more elliptic in shape than with the other 
teas. The plant in question has possibly been grown for centuries more as a 
vegetable than as a source of the beverage. This circumstance may be found 
to have produced properties with'^which we are at present not familiar. (See 
p. 235 under Letpet.) 

6- Yunnan and China.—Fortune {Three Years^ Wanderings in China, 1847, 
68) speaks of the country south of the Yang-tse-Kiang as the region of Chinese 
ar. vtridis, the tea being shipped from Shanghai and Ningpo. Crawdord {Journ. 
Bmb. to Siam and Cochin-China, 1830, ii., 264) speaks of the plant seen by 
him having leaves twice or three times the size of that of Bohea tea.” 
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Var. (/3) bohea ; Thea hohea, Linn.^ l.c. 734; Lettsom, Z.c. 41 ; Hayne, Hybrid Tea 
Ic. vii., t. 28 ; Bot. Mag., 1807, xxv., t. 998 ; etc., etc. The Bohea Tea of Fortune of India, 
and others ; the Hybrid Tea of Indian tea-planters. 

Fortune {l.c. 197-224) found this as the chief plant in the great black-tea 
country of Fuh-kien, the tea which is shipped from Canton and Hongkong. It 
is a small-leaved plant with not more than 12 to 14 veins on either side of the 
midrib. It is freely admitted by planters to be a cross between viridis and 
the plant presently to be indicated. 

Var. ( 7 ) stricta ; this is the form represented in the Linnsean Herbarium Chinese Tea 
by a specimen, No. 1, but which bears no name nor any record. It is also 
the T. cntiftaii in Petiver {Mm. Bar. Nat., 1695, n. 983, in Brit. Museum) ; 

Tf*e.a Mtt'iftit., Hayne {l.c.f 1821, vii., t. 27); Chinese Tea of the Indian tea-planters. 

This small bush may be seen in Indian seed-gardens flowering and fruiting freely, 
and though never pruned it preserves all its characteristics and rarely shows any 
departure toward uar The leaves are thick and leathery, from Ij*^ 

to 2| inches long, and vary from yV to f inch in breadth. It has rarely ever 
more than 8 definite nerves, while vH-idis has 16 and hohea usually 12 to 14. 

It is essentially a bush, and even if given the chance it rarely if ever bakes the 
poplar-tree form of the other races. ' No one has recorded the existence of this 
plant in a truly wild condition; and what is much more curious, it is more 
abundantly represented in herbaria as coming from India than from China. 

Var. {5) lasioealyx ; T. lasiocalyx, Planch., MS. ; T. viridis, Wall., Cat, Malacca Tea. 
n. 979 ? ? C. axillaris, Boxb., MS. {Bot. Beg., t. 349, for description). This 
interesting form appears to have been met with alone in Malacca and Penang, 
and is perhaps the most tropical of all the forms of Cftweitia. actually cultivated 
as tea. It seems probable that it may have originated by hybridisation with 
var. viHdis some of the better known forms of tea, such as var. struta. In this 
light the suggestion above made that it may be the plant Boxburgh designated 
as c. becomes of more than botanical interest. At all events both the 

locality and description given by Roxburgh suit uar. lastocatf/oc to a remarkable 
degree. This is the plant seen by Griffith at Pringett near Malacca. 

In order to obtain the true value of the characters above indicated that are 
dependent on the veins of the leaves, it is necessary to examine the shoots which 
spring directly from old wood, that is to say, shoots low down on the stem. Of 
the Manipur and Assam plants—those in most favour in India at present—it may 
be said that the former is much more hardy than the latter and should aceord- 
ingly be used wherever liability to drought exists. The Assam gives, however, 
a thinner and more delicate leaf with more flavour, and the value of the tea made 
from it is decidedly greater. All hybrids, so Dr. Harold H. Mann affirms, should 
be avoided ; in other words, all plants that show from 10 to 14 veins—^the inter¬ 
mediates betw’een van. viridis and stricta. [Of. Pests and Blights ( 1 st ed.), 42—50 ; 

Mann, Factors Deter. Quality of Tea, Ind. Tea. Assoc., 1907, No. 4 .] 

EARLY ENDEAVOURS IN INDIAN TEAPLANTING. 

Discovery of Tea Plant in India. —Difficulties having arisen with Harly En- 
China, the British (government realised the danger of having no other deavours. 
source of tea supply than China. They accordingly interested the East 
India Company in an efiort to produce tea in India. Sir Joseph Banks, 
in 1788, recommended Warren Hastings to attempt its cultivation in introduction 0 
Bihar, Eangpur or Kuch Bihar. It appears to have been discovered 
ill Assam, perhaps originally by Major Bruce, subsequently in Manipur by 
Mr. Scott, somewhere between 1821 and 1826, but little attention was 
paid to that circumstance until some years later. Lord William Bentinck, 
Governor-General of India, in a Eesolution dated January 24, 1834, 
warmly took up the matter of Indian tea cultivation. A Committee was 
appointed by him, with Dr. N", Wallich as Secretary, to report on the 
most hopeful situations for an experimental cultivation. Mr. G. J. 

Gordon, of the firm of Mackintosh & Co., was dispatched to China to 
procure seed, to collect information, and to bring to India Chinese cultiva¬ 
tors. He was, however, shortly after recalled because wild tea had been 
re-discovered by Jenkins and Charlton in Assam. But had Bruce and 
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Scott’s discoveries received the attention they deserved, Gordon very 
possibly would never have been sent to China. As it was, Wallich 
refused to believe that even Jenkins’s plant was the true tea plant until he 
had a sample of tea made from it and sent to him. In due time a Com¬ 
mission was appointed to \isit Assam in order to report on the discovery 
of Indian indigenous tea. It consisted of Drs. Wallich, Griffith and Mc¬ 
Clelland. They could not agree as to the plant, but for the purpose of 
the Government experiments recommended that the Himalaya should 
be first tried, then Assam, and lastly the mountains of South India. 
They then added that “ the China plant and not the degraded Assam 
plant ” should be experimented with. The controversy about black and 
green tea and of the separate plants from which these were supposed 
to be made was doubtless the will-o’-the-wisp that largely infiuenced 
Wallich to lay down the dictum that the Indian plant was a Cmnellia 
and not a Thea —a distinction, as has been shown, without a difference, 
and one which greatly retarded the Indian tea industry. Unfortu¬ 
nately for Wallich his so-called CmnelUci has since proved very much 
more valuable than the Thea, the merits of which he extolled and which 
alone, in his opinion, should have been cultivated. It may be here added 
that it is remarkable, when so much difference of opinion prevailed and the 
existence of wdld tea in Assam had even been challenged, that no one thought 
of drawing attention to the specimen of the tea plant from Malabar 
preserved in the Sloane Herbarium. Had this been done, we should in all 
probability have been told the history of that sample more definitely than 
we are ever likely now to learn, and at the same time a fuller conception 
of the Chinese tea plant would have been obtained than possessed by 
Wallich and others, who denied that the Assam stock was the true tea- 
yielding species. 

Wallich, Eoyle and Falconer {Journ, As. Soc., Beng., 1834, iii., 178-88) 
upheld the Himalaya as the preferable locality, while Griffith and Mc¬ 
Clelland urged the claims of Assam, which they regarded as the indigenous 
habitat of the plant. In guarded yet unmistakable language Griffith gave 
his opinions, even though these were inimical to the views of his superior 
and colleague, Dr. Wallich. Gordon was in consequence re-deputed to 
China, and on his return to India with a supply of plants, seeds, etc., he 
resigned his connection with the Commission without having written an 
account of his journeys in China. A third mission to China (the expenses 
of which were partly borne by the Eoyal Horticultural Society of England) 
was organised and successfully conducted by Mr. E. Fortune, who wuote 
in consequence, Three Years' Wanderings in China (1847), Tea Districts of 
China (1852), and A Besidence Among the Chinese (1857). These works 
contain full particulars of his studies of the Chinese industry, as also 
details regarding the plants, seeds, etc., conveyed by him to India. 

Continuing this brief sketch, it may be added that in India itself a number 
of books and reports on tea appeared in rapid succession, from about the date of 
the Tea Commission’s report. \Cf. Griffith, Re'pt. of Tea Plant in Upper Assam, 
1835; C. A. Bruce, Eept. Manuf. Tea and Tea Plantat. in Assam, in Edinh. New 
Phil Journ., 1840, xxvhi., 126-61 ^ also Acc. Manuf. Black Tea, 1838; Eobinson, 
Assam, 1841, 127—8; Charleton, Corresp. regard. Disc. Tea in Assam, 1841; Eoyle, 
Tea in PLimal., Prod. Pes. Ind., 1840, 257—311 ; Jameson, Tea in Kangra, 1853; 
also Bept. Govt. Tea Plantat., in Journ. Agri.-Uort. Soc. Ind., vi., 81 ; Wingrove, 
Assam Tea, 1870; Cochran, Ind. Tea, 1872; Campbell, Profit. Cult. Tea, in Journ. 
Soc. Arts, 1872; Money, Cult, and Manuf. of Tea (1st ed.), 1874; Claud Bald, Ind. 
Tea, its Cult, and Manuf., 1903 ; Bamber, Ghem. andAgri. of Tea, 1893 ; also Kept. 
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on Ceylon Tea SoilSf Colombo, 1900 ; Schulte im Hofe, Tropenpflanzer, 1901, ii. 

{Beih.), 37-117.] These may, therefore, be viewed as amplifying the citation of 
more or less botanical publications mentioned in the opening paragraph. But 
it is essential to mention still two other works, viz :— (a) Bretsclmeider’s History 
of European Botanical Discoveries in China —a truly stupendous volume which 
reviews and indeed often quotes very fully most of the scientific authors who 
have written on the Chinese Tea Plant. And lastly (&) Prof. J. J. Rein’s 
Industries of Japan^ 1889, which gives a delightful sketch of the early history 
and modem development of the industry in that country. 

Numerous reports were issued by tbe Dovernmeut of India, from tbe 
date of the appointment of Mr. 0. A. Bruce in 1836, as Superintendent 
of their Assam plantations, to the time when they ceased in 1865 to have 
any direct interest in tea. These made public the discoveries accomplished 
^nd the experience gained. It had been freely announced that when the 
industry no longer required the fostering care of Government, it would be 
handed over to private enterprise. The progress in Assam was such that Betiremeat of 
long before Government could resign their Himalayan plantations they 
had retired from Assam. It may be here mentioned that the first 
■sample of Assam-made tea was sent to England in 1838. From that 
date the progress was rapid. The other day, while examining the 
numerous papers on tea preserved in the India Ofi&ce, I came across 
what purports to have been the first fly-leaf of a commercial sale of tea 
made by Government. It is signed by Mr. Thos. Watkins, Superintendent 
■of the Government Plantations, and endorsed by N. Wallich, M.D., 
Superintendent H.C. Botanic Gardens. It is dated Jaipur, Upper Assam, ]?irst sales. 
March 5, 1841, and headed, A Novel and Interesting Sale of Assam 
Teas—the First Importation into the Calcutta Market.” That circular 
(reproduced, Journ, Roy. Hort, Soc,^ 1907, xxxii., 69) announces, in fact, 
two parcels of tea ofiered for sale, namely thirty chests manufactured by 
the Singhfo chief Ningroolla, and ninety-five the produce of the Government 
tea plantations. It may thus be noted that the Singhfos were actually 
manufacturing tea in Assam at the very time apparently that Wallich 
■challenged the production of tea as the evidence necessary to convince 
him that the Assam indigenous plant was the true tea-yielding species. 

First Public Tea Gardens .— The Sibsagar (Jaipur) plantations of the Assam 
Government were sold in 1840 to the Assam Company—^the first tea 
concern, and to this day very much the largest Company in India. It was 
anything but prosperous during the first 15 years of its existence, and 
its shares fell so low that they could hardly be sold. But about 1852 it 
began to improve, and with that success the tea industry appeared so 
promising and attractive that speculators eagerly rushed into it. The 
discovery of the indigenous tea in SyUiet and Cachar gave the impetus oachar and 
for an expansion of the industry into the Surma valley, and in a few years Hantations. 
thereafter the whole of the upper portions of the province of Assam (both 
the Brahmaptura and Surma valleys) might be described as converted into 
a huge tea plantation. About this time (1853-5) tea-planting was organised 
in Darjeeling, and shortly after followed Chittagong, Chota Nagpur and Darjeeimg 
the Duras. Ultimately tea cultivation spread over every district of India 
where there was the least hope of success, but with a rapidity that was 
certain to culminate as it did in the great disaster of 1865-7. It is needless Disaster, 
to dwell on the causes of that disaster, but the reader is referred to Mr. 

(afterwards Sir) John Ware-Edgar’s full report. It was, briefly, a natural 
consequence of reckless impetuosity, ignorant supervision and positive 
dishonesty. Fortunes were made by the few who realised that the tide 
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would turn. Th.e better situated .gardens were purcbased for fewer 
rupees than tbey bad cost pounds sterling to construct. New companies 
were formed to work these and with the avowed purpose of growing tea 
for its own merits, as a commercial article, and not for the purpose of 
selling gardens at a profit. Out of these trjdng times the industry rose 
on a firmer foundation, and the subsequent prosperity is one of the marvels 
of modern commerce. 

It is not known how much money the Government of India actually 
spent, from first to last, in their efiorts to ingraft the tea industry 
on India, but it would appear that Gordon’s missions to China and the 
expenditure of the Indian Tea Commission came to close on £18,000. If 
we assume that sum to have represented but one quarter of the total 
expenditure actually incurred, the result might still in perfect fairness be 
characterised as one of the most profitable undertakings of the Administra^ 
tion of the Empire of India. There has been organised a new industry 
the value of which may be judged of from the following circumstances :— 
Tea now occupies half a million acres of land formerly waste, and of this. 
64 per cent- are in the province of Assam : the industry now gives lucrative 
employment to close on 600,000 persons : the capital invested in it comes 
to well over £20,000,000 : the first exports (1838) amounted to 488 lb., 
and in 1904 they stood at 200 million pounds valued at, say, £6,000,000 : 
still further, it may be claimed that, as an ofi^shoot of the Indian industry, 
Ceylon has been saved from absolute bankruptcy by the substitution of 
tea for cofiee : and lastly that India and Ceylon have given to England 
a regular supply of a much purer and infinitely cheaper article than it. 
formerly received from China (see p. 240). 


CULTIVATION OF TEA. 


Cultiva¬ 

tion. 


I’eatmres of 
Planting. 


Past 

Pailures. 


{Contributed by Harold H. Mann, D.Sc., Scientific Officer to the Indian. 

Tea Association, pp. 218-39). 

Object. —The object to be attained in tea-planting is the production 
on the tea plants of a constant succession of young shoots throughout 
the season. The youngest leaves on each shoot only are capable of being 
made into tea, and hence it is easy to see that the growth of tea occupies, 
a unique position among agricultural industries. Few of these concern 
themselves, except indirectly, in the production of leaf : still fewer limit 
the crop on a perennial plant to the youngest shoots. To obtain the results 
needed, the methods applied have a very special character, which has 
made tea-planting one of the most technical of those industries which 
depend on the culture of the land. 

Past Pailures. —The first years of tea-planting in India were, for 
the reason just indicated, almost a hopeless failure. A very small crop 
was obtained, the leaf was plucked when too old, and a large part of the 
tea was hence all but unsaleable, and the early planters had to buy very 
dearly the experience which has made the tea industry such a great and 
profitable speculation. In Assam, till 1848, continual losses occurred; 
from that time for the next four or five years the Assam Company, the 
pioneer and only company in i^ie province, just succeeded in paying its 
way ; thereafter, tea culture became exceedingly profitable, and if checks 
were received, such as the memorable panic of 1866, it was not owing 
to the character of tea culture, but rather to financial dealings in Calcutta 
and in England, coupled with certain fraudulent operations on the spot. 
Though tea culture has been a profitable industry since 1853, yet the 
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methods adopted have been continually improved. So far as the plants oontiauous 
are concerned, the methods of pruning, of plucking, of cultivation in 
general, have constantly been ameliorated, and the improvement is still 
going on. The result is shown in the increase of crop ; in 1873 the crop 
in Assam was roughly from 250 to 280 lb. per acre, and in 1904-5, in . 

Assam, Cachar, Sylhet and the Duars, it ranged between 450 and 500 lb. improved 
per acre, and, as a rule, the leaf plucked was finer and more capable superior 
of making good tea than at the earlier date. The manufacture of Q^iaiity. 
the leaf has undergone a total revolution; the rolling by hand, as also 
the drying or firing over charcoal (and the attendant evils and risks of 
these methods) have been entirely abandoned. Since the introduction of 
the first feeble e:fforts at manufacture by machinery in the early ’sixties, 
stage by stage the older methods have disappeared, and now the work in a 
tea-factory is or can be made, in a very large measure, an automatic process. 

Space cannot be afiorded to trace the development of tea culture 
and manufacture in India from the earliest to the latest stages, interesting 
though such a story would be : all that can be attempted here is to state 
the most approved conditions for the culture of the tea plant, to describe 
the methods adopted in planting and maintaining an estate, and to give 
some account of the principles of manufacture at present in vogue. 

Localities and Climates .—The most suitable localities for the selection of 
culture of tea have been, from the beginning, a source of fruitful dis- 
cussion. Already in 1836, of the men best qualified to judge, some 
maintained that the North-West Himalaya with a temperate climate and 
occasional frost would be found the ideal situation : others, that Assam, 
where the plant had been found apparently indigenous, possessed con¬ 
ditions very similar to those of the best tea districts of China : while the 
equable climate of the Nilgiris was also recommended. Truth to tell, 
there were elements of vantage in all these localities. The ideal tea 
climate, however, is probably that of Upper Assam, and perhaps of Cachar 
—those districts, in fact, where the apparently indigenous tea had been 
discovered. The hilly colder districts of Darjeeling, Kumaon, the Nil¬ 
giris and of the Kangra Valley have produced very successful plantations, 
but in aU these the crop per acre is very considerably smaller than that 
of Upper Assam, though this smallness of crop is often (though not always) 
compensated for by an increase in quality in the tea. On the other hand, 
very satisfactory results have been achieved in the hotter and drier 
districts of Lower Assam, of Sylhet, and in a less measure of Chittagong ; 
but here the tea produced has always been inferior in character. Tea 
requires, in fact, neither a tropical nor a temperate climate, but a sub¬ 
tropical one, with a fairly moist atmosphere throughout at least the 
greater part of the year. In point of temperature the best growth is Temperature, 
produced with a daily variation of temperature, say, from 75° to 85° E. 

If it goes far above the latter point, damage results, unless the high 
temperature is accompanied by very moist conditions : the highest shade 
temperature usually reached in Upper Assam is from 95° E, to 98° E., 
and this always during the rainy season. Only very slow growth, on 
the -other hand, takes place much below 70° F., and though plucking 
continues in many districts when the daily maximum does not reach this 
point, yet the intervals between the crops of leaf become very long. 

During part of the year, almost all over the Indian tea area, no plucking 
is attempted, and then the temperature may go down almost to freezing 
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ptote will .Imosl <»itoi.dy be .ttected by bbgbte .1 m early age. Much ““™““ 

SSs a«t:bbTl*:f‘o piodlcedSS 

certain soils, notably those of Darjeeling, and it now seems, most probably ??;™“ *® 
to be connected closely with the presence of relatively large quantities of 
phosphoric acid and potash in the land. Other cLes compUcSeX 
question, but it is almost certain that the mineral plant-food constituents 
hold a very importaut relationship to flavour. The presence of more tS 
a very small quantity of lime in a soil seems almost fatal to succeS 
tea c^tme : the average amount present in India is under 0-2 per cent 
CHBMICAL CHARACTBRISTJCS OP TBA tiu P ^ cent;, 

mder tea oultme at present in India are of 'very ^^atXiety^ Xfhe 
Brahmaptura vaUey (Assam), while aU the tea land is alluviumXe best residts 

(iflpm^BisCatw'^^T^^^^ ^plateaux in certain districts 

LenXL?lr'ZXesm^:ceto°T?LteVd^^^^ 


Organic Matter, etc 
Oxide of Iron 
Alumina 
Lime 

Magnesia .. 

Potash 

Soda 

Phosphoric Acid . 
Insoluble Silicates 


Virgin 

Grass '"Land, 
Upper 
Assam. 


Virgin 

Forest Land, 
Upper 
Assam. 


Virgin 

Bamboo 

Virgin 

Older 

Alluvial 

Forest Land, 

Forest Land, 

Plateau 

Upper 

Upper 

Lan(>, 

Assam. 

Assam. 

Assam. 

3*76 

2-87 

7-40 

1-72 

0-91 

5-03 

3-29 

2-13 

10-77 

0-06 

0-04 

0-09 

0-47 

0-18 

0-52 

0-16 

0*10 

0-58 

0-24 

0-02 

0-18 

0-05 

0-03 

0-05 

90-25 

93-72 

75-38 


-vTm Awv vv/ iUV UU lUU’UU lUy*0() 

Ni trogen .. .. Q-U 0-12 0-09 0-09 0-13 

Cacbar and Sylhet. —The tea in the Surma valley (Cachar and Svlbp.f'i 

P entirely on small hills {leL) which occxJ^H Syal 

a^ost all these districts, and which were surrounded by low-lying flat land 
this low land was in later years found to be perfectly 
capable of drainage, and when drained formed very rich beds, sometimes of 
p a , sometmes of black soil highly charged with organic matter. Tea has 
been found to flourish exceedingly on these so-caUed "bheel ” soils, whiclf nro 
duce enormoi^ crops of low-quality tea. In Sylhet in addition to these t-^l 
^ land, much tea has been planted on plateau land very similar to that iu^B 
BraWputra valley. _ The “ teela " and"^^‘ bheel” soils of Cachar and SylhS are 
typified m the following analyses:— oymet are 


Organic Matter, etc 
Oxide of Iron 
Alumina 
Lime 

Magnesia .. 

Potash 

Soda 

Phosphoric Acid 
Insoluble Silicates 


I^itrogen 


‘ Teela ” 

Feat 

Peat 

“ Meel ” 
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soil, 

Cachar. 

soil, 

soil, 

Sylhet. 

Cachar. 

5-33 

51-76 

40-56 

2-90 

0-95 

1-26 

6-06 

5-84 

11-57 

0-06 

0-10 

0-07 

0-33 

0-28 

0-34 

0-32 

. 0-31 

0-58 

0-14 

0*21 

0*20 

0-06 

0-26 

0*25 

84-80 

40*29 

45*17 


100-00 

2-37 


100-00 

1-17 


100-00 

0-44 
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The tea land of Chittagong resembles thaii in JSylhet. 

Duars, Terai and Darjeeling —The Duars and Terai, districts lying in a 
strip 10 miles or more wide at the foot of the Himalaya, south from Sikkim 
and Bhutan, contain soils of several types. The most characteristic is, however, 
a huge bank of stiff and yet porous red soil on which lie some of the most success¬ 
ful tea estates in India. In Darjeeling the land differs from the foregoing in 
not being alluvium, but formed in situ from the rocks of the districts. It is a 
clayey and yet highly porous soil, which is rich in mineral plant-food constituents. 
The following are analyses of type soils from the Duars and Darjeeling:— 


— 

Ked Baak 
soil, Duars. 

Eed Bank 
soil, Duars. 

Darjeeling 

Soil. 

Darjeeling 

Soil. 

Organic Matter, etc. 

8-73 

11*61 

11*78 

9-32 

Oxide of Iron 

6-27 

6*92 

7*64 

— 

Alumina 

10*96 

11*92 

11*78 

11*98 

Lime 

0*10 

0*02 

0*40 

0*15 

Magnesia 

1-16 

0*81 

0*91 

0*68 

Potash 

0*76 

0*77 

0*87 

0*65 

Soda 

0*18 

0*34 

0*23 

0*13 

Phosphoric Acid 

0*16 

0*11 

0 H2 

0*11 

Insoluble Silicates 

71*68 

67*50 

66-27 

76*98 

Nitrogen.. 

100*00 

0*20 

100-00 

0-26 

100-00 

0-15 

100*00 

0*23 


South India. —The soils of the remainder of the districts of North India 
hardly call for remark. Those of the south country—the Nilgiris, Travancore 
and the Wynaad—are as a whole characterised by a large proportion of clay, 
and yet by a very granular texture. They are all hill soils probably formed m 
situ. The analyses (due to Bamber) of two fairly typical soils from Travancore 
are shown below :— 


— 

Travancore Tea Soil. 

Travancore Tea Soil. 

Moisture 

8*60 

10*00 

Organic Matter, etc. 

16*20 

12*00 

Oxide of Iron 

8-40 

10*00 

Alumina .. 

13*99 

16*02 

Lime 

0*12 

0*46 

Magnesia .. 

0*56 

1*04 

Potash 

0*11 

0*46 

Phosphoric Acid .. 

0*02 

0*02 

Insoluble Silicates and Sand 

52*00 

50*00 

Nitrogen .. 

100*00 

0*36 

100*00 

0*16 


PROPAGATION, —The tea plant is invariably grown from seed. 
Attempts to propagate on a large scale from cuttings or by layerings 
have never been very successful. It is difficult, in fact, to get the cuttings 
to strike, and the method of layering does not allow of rapid enough in¬ 
crease of plants to be ever used. The real reason, however, of the avoid¬ 
ance of these methods is the ease with which plants are grown from seed; 
and for supply of seed, special bushes or even special seed-gardens are 
reserved. 

Seed, —Plants used for seed^-production are allowed to grow naturally 
without any pruning. They thus form trees up to 30 or even 40 feet high, 
more or less resembling a poplar in shape. The China ’’ plant is, how¬ 
ever, an exception, and rarely grows to a height of more than 10 or 12 
feet. All the forms flower in North India from September, and the fruits 
take a year to come to maturity. A second small lot of flowers often 
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forms in February and March. The seed is procurable about November, 
oollected in the latter half of October, and packed for transmission in 
almost dry soil. A box containing 40 lb. of shelled seed will usually 
weigh from 120 to 180 lb. The seed does not keep well, and ought to 
be sown as soon as possible after being plucked. It has often been upheld 
that the seeds being rich in oil might be systematically collected and 
sold by the planters as an additional source of revenue. 

Nurseries .— The sowing is now almost universally made in nurseries. 
The seed, sometimes previously germinated, is deposited at either 4 or 
6 inches apart and 1 inch deep. A piece of particularly good land is 
chosen, and formed into beds from 3 to 5 feet wide. Such a nursery 
must be well drained and very careful attention given to the preparation 
of the soil, which should be raked as for a flower-bed. If previously 
under tea culture, the land must be richly manured with cattle-dung. 
If the situation is hot and dry, the beds should be covered with grass 
immediately after sowing; in any case water must be accessible for 
watering the nurseries. Forty pounds of seed may be expected to give 
about 10,000 plants, and will put about 2 to 2| acres of land under 
tea. As soon as the young plants are visible above the surface, the 
beds should be shaded by raised frames covered with grass or mats, be 
frequently weeded, and, if the weather be dry, watered in the evenings. 
As a rule, the plants sown in the nursery in November or December 
■can be planted out in the following May or June (six months old 
planting), or when a year old in the following November or December. 

Preparation of Land. —In order to ensure a good result, it is necessary 
to bestow much care on the preparation of land for tea. If it has previously 
been under forest, the whole of the trees should be cut down, the stumps 
removed as far as possible (since many of them are liable to cause root 
disease in the tea), and the land hoed carefully all over. If grass land is 
to be planted, the roots should be carefully removed when the land is 
being hoed up. If hillsides are to be put out, it is advisable to arrange 
before planting for terraces, running along the contour of the slopes. If 
•stones exist in the soil, they should be brought to the surface and utilised 
in making the terraces. On level land the line-vS of drainage should be 
arranged, and, where necessary, narrow drains, 3 feet deep, put in before 
planting out the tea. 
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Planting Out .— These arrangements having been completed, plant- Trans- 
ing can be commenced. In order to secure regularity, lines must be marked planting, 
out and the seedlings placed at definite distances apart along these lines. 

What these distances should be varies with the type of plant, the richness 

of the land, and the method of planting. Speaking generally it is not Lining the 

wise to put the plants nearer than 4 feet apart in any direction, nor wider 

than 5 feet apart. If planted in rows at right angles to one another 

{square planting), this means in the one case 2,722 and on the other 1,742 

plants per acre. Four and a half feet apart is perhaps the most generally 

•advisable, equal to a little over 2,000 plants per acre. In recent years Plants to Acre. 

it has become usual to plant in rows ati an angle of 60 degrees to one 

•another (triangular planting), thus making the plants equi-distant from 

each other. In this case a distance of 5 feet between the bushes gives 

a number of plants per acre about equal to that obtained at 4|- feet apart 

in square planting, and is thus to be preferred. When the spacing 

and condition have been decided upon, fines should be forined, and stakes 
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placed at definite distances on tliese lines, to mark where holes are to- 
be dug and the plants to be placed. Prior to planting out a hole should 
be dug at each of the stakes at least a foot deep and 10 inches wide, 
and the young plants then removed from the nursery and deposited in 
the prepared holes. 

Period. Period of Transplanting, —Planting may be doiie either when the 

seedlings are 6 months old or when they have been in the nursery for 
a year. Under ordinary circumstances 6-months planting is gradually 

Method. j being more and more adopted. Under this system the plants are taken 
from the nursery when 4 to 8 inches high, and have a small ball of earth 
6 to 8 inches deep attached. They are conveyed to the holes which have 
been made ready, as above described, but if the ends of the tap-roots 
are seen protruding or bent they are either straightened or nipped o:ff. 
Each ball of earth with its plant is then placed in the centre of a hole, 
loose earth filled in all round, and rammed down moderately. If the 
rain follows immediately the only attention required afterwards will be 
to see that weeds are cleared all round the plants, and that the surface 
earth is kept loose. If rain does not come at once, the plants will need 
watering. If planting be done -with older seedlings in November or 
December it is necessary to have a very much larger block of earth (at 
least 12 inches deep and 6 inches in diameter) attached to the root, and 
correspondingly larger holes in which the seedlings are to be deposited. 
In this case, as the planting takes place in the dry weather, a considerable 
quantity of water should be given, and a mulch of dry grass placed 
around the plants. 

Buies. In planting, according to one of the best and most recent authorities (C. 

Bald, Ind. Tea^ its Culture and Manuf., Calcutta, 1903, 69), the following rules 
should be observed, viz.:— 

(a) The end of tap-root may be cut clean off, but it must not be bent or 
doubled up. 

“ (&) The plant must be placed so that the collar is level with the surface 
of the ground. If placed too high, some of the roots will be exposed ; if too 
deep, the bark of the stem will be injured by being buried. The plant should be 
at the same depth in the ground as it was in the nursery. 

“ (c) The laterals should be spread out, not driven into a clump round the 
tap. 

“ The hole should be only one-third filled with earth, which is then pressed 
round the plant by hand ; one-third more filled and trodden or rammed moder¬ 
ately, and the remaining third filled in but left quite loose.” 

Drainage. Drainage. —Mention has already been made of the necessity for drainage 

ISTature and 

Direction of. 


[oeing. 


on most tea soils. On the flat or nearly flat land, the drains should be at 
least 3 feet deep, as narrow as possible, banked up a little on the sides 
to prevent the water running of! the surface into the drains, and should 
follow the natural course of the drainage of the land. For ordinary tea- 
soils they should be from 30 to 60 feet apart. On slopes the object 
of the drains is not only to cause percolation of the water, but also to 
prevent wash of soil. They should hence run along the contour of the land, 
and be slightly banked up on the upper side. At intervals, main drains 
(running down the slope and thus crossing the contour drains) will be 
required to carry away the water. [0/. Mann, Treat, Deter, Tea in Ind,, 
Tea Assoc,, 1906, No. 4, 8-12.] 

Hoeing. —In all the districts of Northern India it is found that careful 
hoeing of the land is needed from the early days of the plantation, both 
in order to prevent the growth of weeds and to keep the surface of the 
land loose. With young plants the principal cultivation (apart from 
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keeping the weeds down) is done by frequent loosening of the soil to a 
depth of 3 inches and for a distance of 12 inches round the bushes. Among 
tea more than 2 years old, the following hoeings may be said to be usually 
required:— 

(а) A deep hoeing at the commencement of the annual dry weather IiTuraber of 
- at least 8 inches deep—should be given. This preserves the moisture 

in the lower layers of the land, during the drought which follows, as 
well as softens the soil and thus prevents the formation of a hard pan 
near the surface. 

(б) ^ From 4 to 6 light hoeings per annum. Each of these loosens 
the soil to a depth of about 4 inches. They should take place at intervals 
of about 6 weeks. 

In South India and Ceylon, owing to the extremely granular character 
of the soils, and to the fact that there is no long season of drought such 
as is experienced in Northern India, much less cultivation of the land 
is done than that above recommended, the hoeing being replaced in a 
great measure by hand-weeding. 

Manure, Manuring is not usually needed for some years after a Manuring, 
plantation is started. Nitrogenous fertilisers are then principally required, 
best in the form of organic manures, and nothing is better than cattle 
manure, if it can be obtained. The cattle manure generally to be had Farmyard 
in India is extpmely poor, and so twenty tons per acre would not be an 
excessive dressing. Little more than a third of that quantity of good 
stall-fed dung would be of equal value. With the cattle manure all the 
waste materials of the tea estate, such as the wood-ashes (if wood is burnt 
in the factory), the thatch, the sweepings from houses, etc., are mixed and 
heaped together in special manure sheds and thus made ready for use. This 
so-called cattle manure is best applied early in the year, before the first 
hoeing of the season. In default of cattle manure, oilcake—usually ohemicai 
from castor or rape seed—has given the best results, and is now used 
largely both in the districts ot North and South India. It is commonly 
broadcast, at the rate of about half a ton per acre. In Ceylon 
a good deal of artificial manure—chiefly superphosphate and basic slag 
with or without sulphate of potash—^has been and is being used, but the 
of such manures has been elsewhere on a very limited scale. 

[Of, Pests and Blights^ etc,^ 119-34; Mann and Hutchinson, Seeleaha 
Exp, St, Assam, in Ind. Tea Assoc., 1907, No. 2.] 

Inrecent years very good results have been obtained by green manuring, o-reen 
The plant chiefly employed in North India has hitherto been Bhmeolus 
Mungo, which is sown broadcast in April or May at the rate of 40 lb. 
of seed per acre, and is hoed into the land after 6 to 8 weeks. Other 
plants have been suggested for the purpose, and from recent experiments 
it seems probable that good results may be obtained with Orotalaria 
stTiutu and Sesheinici cannuhinu. In Ceylon the best returns have 
been given by the use of Orotalaria striata as a green manuring 
crop, but the ground-nut (Arachis hypogwa) has also been employed. 

Stumps of the dadap tree {JErgthrina Ufhosperma) have been planted Sliade-tarees. 
and the ^owth periodically pruned ofE and buried. It is essential, how¬ 
ever, that the stumps should not remain in the tea for more t.Tia-n 
one year, as otherwise they are very apt to cause stump-rot, due to the 
fungus B.oseUinia radiciperda. The leguminous bush Tephrosia 
oa/Thdidci has been used similarly in India, but this is grown from 
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seed, and the bushes retained in the land for 3 years. [C/. Mann and 
Hutchinson, Green Manuring in Tea, Lc, 1906, No. 2.] 

Certain trees growing among tea are found to be beneficial. The best 
of these is Albizzia stipulata, but Dalhergia assaniica has given 
similar results. These are planted from 40 to 60 feet apart throughout 
the garden. The lower branches are annually removed, so that the shade 
given may be as light as possible. [C/. Tests and Blights, etc., 136-47.] 

Pruning, —The pruning of tea is an extremely technical process which 
can hardly be adequately described in a general notice such as the present. 
In nearly all the Indian districts it is an annual operation, and in 
North India is always carried out between December and March. In 
South India and Ceylon the time is not nearly so fixed, but if possible 
it should be always done during the non-growing period of the plant. 
Commencing with a tea seedling, one of the best systems of pruning on 
the plains of India is perhaps as follows :—After the tea seedlings have 
been on the ground 1 to 6 months (according to whether they have 
been planted out at a year old or at 6 months old respectively) they 
should be cut down in December or January. If of the “Assam” in¬ 
digenous type this should be not lower than 6 inches from the ground; 
if of the “ Manipur,” 6 to 8 inches. Each plant ought then to throw 
out, from the stump, 3 or 4 stems, which are allowed to grow for 2 years 
before being pruned again. Then when they are 3 years old from seed, 
they are cut at 14 to 18 inches from the ground. After this, each year’s 
pruning will be at a point from 1 to 2 inches above that of the previous 
year (light pruning), until the yield begins to diminish, when it will be 
necessary to cut back to 12 to 15 inches from the ground (heavy pruning). 
This ought not to be necessary till the bushes are more than 10 years 
old. At a later age, if the bushes are found to give a very low yield, it 
may be necessary to go even lower than this, and even in extreme cases 
to cut the bush down level with the ground (collar pruning), but this 
should not be necessary till after many years, if the garden be properly 
cultivated, manured and plucked. 

In light pruning it is important:— 

{a) To leave only a small length of new wood, say not more than 
2 inches all over the bush. 

(h) To cut the shoots at the sides of the bushes to the same length as 
those in the middle. 

(c) To remove everything which is not likely to 3 deld a new vigorous 
shoot in the following season. For example, remove all dead branches, 
all gnarled twigs and crow’s-foot formations (clumps of imperfectly formed 
shoots), all trailing shoots on the outside of the bush, and all small useless 
twiggy shoots throughout the bush. 

At high elevations growth is very much slower than in the plains, and 
heavy pruning will naturally be much less frequent than under ordinary 
conditions. And moreover there appears no doubt that growth made 
immediately after heavy or collar pruning gives a much lower grade of 
tea than can be obtained after^ hght pruning. As the tea grown at the 
high elevations of hill districts usually depends for its commercial success 
on its high quality, heavy pruning is generally avoided as far as possible. 
\Of. Pests and Blights, etc., 78-100; Mann, Ex^er, Heavy Pruning in Assam, 
in Ind. Tea Assoc., 1907, No. 3 ; also Factors Deter, Quality of Tea, l.c, 
1907, No. 4, 17.] 
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Plucking.—Tk^ amual course of plucking, after ligM pruning, is plucking, 
about as follows :—When tbe tea has been pruned, new sboots begin 
to grow, and after 2 to 3 montbs have attained a length of 9 inches or 
more. At this stage the bushes can be “tipped,” that is to say, the 
first lot of leaf may be taken ofit, the object not being so much to get 
the leaf as to force the production of secondary shoots on the plant. 

This “ tipping ” should be done when there are, on the shoots of the centre 
of the bush, on the average 6 leaves, without counting either the unopened 
tip-leaf nor the so-called “ janum ” leaf (really a bud scale) at the base of 
each shoot. Then the topmost two leaves may be plucked off, the plucking Method, 
being done not by pulling, but by breaking (or nipping) the shoots with 
the thumb-nail. The level at which the average shoot, in the centre of 
the bush, is thus to be plucked is fixed, and it is a plan often followed to 
let the pluckers have a stick cut to the required height as a measure. Measure. 
Nothing is then plucked under this height at any part of the bush. 

This tipping forces a secondary growth from the axils of the leaves ]?iushing. 
on the original shoots, and after about 3 weeks the secondary growth 
is ready to pluck, the uppermost 2 leaves and the unopened bud only 
being taken, and 2 mature leaves left on each of these secondary shoots. 

This plucking brings about the growth of a third series of shoots which 
rise from the axils of the leaves on the secondary growth, and on these 
one mature leaf is usually left behind when plucking the youngest “ two 
leaves and a bud ” as before. A fourth, fifth, sixth and seventh series 
of shoots arise in similar manner, and are known as “ flushes.” Eight 
distinct series of shoots is usually the largest number given by bushes in 
one season. 

In the early part of the season the pluckings are almost coincident 
with the growth of the “ flushes.” After this they are much more fre¬ 
quent, and bushes are usually plucked from 20 to 30 times during the 
year, at intervals of from 7 to 9 days, during the greater part of the season. 

As has already been said, 4 mature leaves ought to be left on an average 
shoot in the first plucking, and nothing plucked below this level in the 
bush. The use of a levelling-stick is often continued for the first three Premature 
or four pluckings of the season in order to prevent the premature plucking 
of the weaker shoots. Two leaves should be left behind in plucking the 
secondary growth, and one leaf in the next few pluckings at least, after 
which the shoots can be safely plucked as they grow. [0/. Mann, Factors 
Deter, Quality, in Ind, Tea Assoc., 1907, No. 4, 19 ef seq,'] 

Seasoas .—^It is essential to leave plenty of growth below the plucking- Seasons, 
level in the earlier part of the season, and especially so after any heavy 
pruning. The growth and health of the bush are only secured by allowing 
abundant leaf to remain. Many fine tea estates have been seriously 
damaged by plucking off too much of the spring growth. 

In Assam, and in fact North-East India in general, plucking com¬ 
mences about the end of March in each year. July, August, September 
and the first half of October are the months of greatest yield. After that 
time the crop gradually diminishes, and in Upper Assam plucking ceases 
for the season about the middle of December, while in Sylhet it may 
continue till the new year. The yield at each plucking during the height 
of the season from good yielding mature tea may go up to about 120 lb. 
of leaf per acre or even more, giving about 30 lb. of naade tea. [Gf, 

Tests arid Blights, etc., 101-18.] 
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Yield. —The object of the tea-grower is to get the maximum number 
of young shoots on the bushes in each year, as it is only the two, three, or 
at most four youngest leaves on any shoot which can be made into tea. ' A 
very small leaf crop can be obtained, under the system of pruning abeady 
set out, in the second year after planting; in the third year about 150 lb. 
per acre ought to be obtained, if in the plains. By the sixth year the 
tea (on the plains) is yielding a full crop, which varies, according to the 
soil, from 400 to nearly 1,000 lb. per acre per annum. Any crop above 
700 to 800 lb. per acre is very abnormal, and due to special conditions. 
The average on the plains of India is rather under 500 lb. per acre. 

^ Deterioration of the Tea -This subject has been so fully dealt 

mth in recent publications that it may suffice to give a reference'to the 
^erature. [0/. Watt, Pests and Blights (1st. ed.), 155--60 ; Mann, Treat. 
JDeter. Tea in Ind., Tea Assoc., 1906, No. 4; also Renov. Deter. Tea in 
Agri. Journ. Ind., 1906, i., pt. ii., 85-96.] ’ 

Enemies of the Tea Plant. —The tea bush is attacked by quite a 
legion of pests and blights, but owing to the fact that the tea crop is a con- 
tmuous one for 8 or 9 months in the year, it is rare indeed that it is wholly 
destroyed. In the worst cases the yield is reduced possibly 20, 30 or 
even 40 per cent. In spite of this fact the damage done is in many cases 
e^remely serious. ^ For a complete treatment of the enemies of the tea 
plant the reader is referred to technical publications (more especially 
the and Blights, etc., 165-416). All that it is possible to attempt 
in this work is to furnish a list of the more serious pests and blights. 

^ Red Spider.—The pest which is almost always the first to appear 
in a garden is the “Bed Spider” {Tetranyehus hioculatns, Wood-Mason) 
a small red mite which sucks the leaves in the hot, dry weather of April’ 
May and June, and afterwards, if dry weather continues. This leads 
to the checking of the growth and the weakness of the new shoots, and, 
henc^ loss of crop as well as thinner and less vigorous wood as a basis 
for the next year’s growth. The use of sulphur, applied by dusting 
on previously wetted bushes in February and March, is becoming very 
^ counteracting this pest. \Cf. Pests and Blights, etc., 

o4:o—oy.j 


Mosgaito B/igii.— The insect wHct causes by far tbe greatest damage 
to tea in l^ia is, however, the so-called Mosquito Blight (HelopelUs 
thewora, Waterhouse). The losses due to this pest may be put down 
at 7 or 8 lakhs of rupees per annum. The insect itself is a capsid plant- 
bug, which passes the whole of its hfe-history on the tea bush, feeding 
on the leaves. It works by puncturing the youngest leaf and sucking 
tue jujce. The leaves thus quickly become a mass of brown, dry and 
withered m^enal. It can be apparently combated and almost entirely 
eradicated from isolated gardens by spraying the bushes soon after 
prumng with kerosene emulsion and having a squad of children catching 
the msects t:^oughout the year. Such a method is expensive, but has 
wil repaid the cost on estates where mosquito blight has been serious. 
[Cf. Pests wM Blights, e«c., 247-85; Mann, Variations in Heh feltis thewora, 
m Mem. Deft. Agn. Ini. (En£om.), i.. No. 4.] 

areen Fly.—The growth of the shoots on the tea bushes is often 
^eatly retarded m the early part of the year, apparently by the activity 
of a^iassid bug {Chlorita flavescens, Idbr.) known in the tea districts 
by the unfortunate name of the " Green Flyl^ It seems to completely 
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stunt the second, third and fourth flushes of the season chiefly, but has 
the compensating consideration that the tea made from shoots so stunted 
is invariably of higher quality than when they grow freely. No method 
of dealing with this pest has yet been devised. [0/. Pests and Blights, 
etc., 286-92; Mann, Factors Deter. Quality Tea., Ind. Tea. Assoc, 1907, 

No. 4, 16.] 

Caterpillars .— The number of caterpillar pests of the tea plant is 
very great, those of the Psychidm and Limacodidm being perhaps 
the most numerous and most injurious. Little more than systematic 
catching has been attempted against these. Scale insects are of little scale insects, 
or no importance in the plains, but become serious at higher elevations. 

The brown cofiee-bug [Lecmiium hemisphericum) has done serious 
damage in the Nilgiris, while in the north of India the most common 
species are Chionaspis thece^ Briochiton them, and Carteria 
decorella. [Cf. Mami and Antram, Red Slug, in Ind. Tea Assoc., 1906, 

No. 5.] 

i^ed Rust ,— Among blights of vegetable origin perhaps the most Vegetable, 
serious and widely distributed is the so-called “ Bed Bust,’’ caused by 
an alga {Cephaleuros virescens, Kunz.), which attacks tea of deficient 
vigour almost everywhere and kills nearly all the shoots on which it occurs. 

[Cf. Mann and Hutchinson, Red Rust—a Serious Blight of the Tea Plant, 
in Ind. Tea. Assoc., Calc., 1904, No. 4.] Its treatment consists largely in Treatment, 
increasing the vitality of the bushes by manuring, better drainage, and 
improved methods of pruning and plucking, but in serious cases Bordeaux 
Mixture, applied to the bushes immediately after pruning, is also advised. 

[Cf. Pests and Blights, etc., 396-408 ; Mann and Hutchinson, Red Rust of 
Tea, in Mem. De'pt. Agri. Ind. {Botany), 1907, i, No. 6.] 

Fungous Blights. —Thread Blight, caused by a fungus {Stilhum nanwm, 

Massee) on the leaves and twigs of the bushes, has done considerable 
damage to individual plants, but can be got rid of by treatment with 
sulphide of lime (made by boiling lime and sulphur together in water). 

Grey Blight {JPestalozzia guepini, Desmaz.) is the most serious leaf- 
blight of the tea plant, and is very generally distributed. Blister Blight 
(JExohasidiu'm vexans, Massee), another fungus which attacks the leaves 
and green shoots, is fortunately restricted to a small area at present in ' 

Upper Assam (Mann, Ind. Tea Assoc., 1906, No. 3). Tea Canker {Nectria 
sf.) destroys both young and old tea stems, more especially in damp situa¬ 
tions. Lastly, Root Rot {MoselUnia radiciperda) causes the death of 
large numbers of bushes, more particularly round the dead stumps of 
certain trees. 

Having dealt with Cultivation as fully as the available space will 
allow, it is now necessary to consider the methods presently adopted for 
the manufacture of the leaf into the commercial article Tea. 

MANUFACTURE OF TEA. 

The methods pursued have undergone a complete change in practice, Manu- 
if not in principle, by the introduction of machinery. Previous to 1860, 
and almost entirely previous to 1870, hand labour was exclusively em- Machinery, 
ployed to prepare the leaf for market; now (except for an occasional 
garden at the pommencement of the season) the whole work is done by 
machinery, much of which is largely automatic. The machines used for 
the several processes in Black Tea preparation have been produced by three 
or four inventors, and the names of Eonmond, Jackson and Davidson 
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almost entirely cover the field. It is not proposed to describe here the 
older methods of tea manufacture by hand, since these can be found in 
many of the books already referred to, but we shall limit attention to 
those at present in vogue. [Cf. Watt, Journ. Roy. Hort. Soo., 1907, 
xxxii., 90-3.] 

Q'rades of Grades of Tea .—The tea-leaf when plucked may be manufactured into 
Tea. various classes of tea. Black Tea, at present, absorbs almost the whole 

of the leaf produced in India. The preparation of G-reen Tea has made, 
however, considerable progress in • the past five years, largely owing 
to the invention of special machinery for its production and partly to 
the depressed prices obtainable for Black Tea. An efiort has recently 
been put forth to introduce the manufacture of Oolong teas into India, 
but so far with no success. A small quantity of Brick Tea is made by 
a few estates in Darjeeling and Kumaon, for the Tibet and Bhutan market. 
“ Letpet ” or Pickled tea is prepared in Burma and on the hills Ijdng 
between that country and Assam. These various grades of tea may be 
separately dealt with :— 

Black- H/acJt Tea.—witbering .—The leaf, plucked as already described, 

is brought in from the estate, and immediately spread as thinly as possible 
in a cool and shady house on trays of hessian, bamboo, or wire netting to 
“wither.” In the colder hill districts this operation is nearly always 
conducted in lofts, situated over the factory itself, which can be closed 
and warmed with hot air. In the plains similar lofts, fitted with 
fans to draw the air over the tea, are sometimes used, but the general 
consensus of opinion seems to be that when such lofts are used to shorten 
affected the Withering by raising the temperature above 80° F., the quality of the 
j It enng. invariably suffers. In the districts producing the best-grade tea 

(Upper Assam) the withering is almost entirely carried on in houses open 
to the outside air. Lofts in which hot air can be introduced are, however, 
very useful in ensuring that the withering is completed within a reasonable 
time, for the leaf must wither until it is fiaccid, and if this takes too long, 
the tea is always inferior. At a temperature of 80° F. the ideal time 
required for withering is about 20 hours ; if delayed beyond that time a 
lower-grade tea is almost inevitable. If not flaccid at the end of the 
withering time it is a common custom to allow the leaf to remain for thirty 
hours, when it must then be taken away and rolled. The process of wither¬ 
ing is a very important one in tea manufacture; if well carried out, the 
amount of tea ferment [enzyme), which afterwards causes the change in 
the leaf termed “ fermentation,” nearly doubles in quantity during the 
operation; the soluble matter in the leaf considerably increases as well 
as the tannin, to which the pungency of the finished leaf is due. 

Rolling. —^When, by withering, flaccid leaf has been produced, it is 
ready to roll. This operation was formerly carried out by placing the 
withered leaf on a table, where it was rolled to and fro under the 
pressure of the hands, till the juice was pressed out on to the surface of 
the leaf, and the material well twisted. As the pressing out of the juice 
sentiai from the cells into contact with the air is the essential part of the process, 
atuxe. soon apparent that a machine might be devised which would bring 

about this result and allow of a much larger amount of leaf being treated 
at once. Hence during the last forty years there has been invented a 
constant succession of machines. The earlier ones, by trying too closely 
to imitate hand rolling, were many of them cumbrous and unwieldy, but 
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gradual improvement lias taken place, and tkose now in use leave little 
to be desired except the making of the process continuous. In principle, continuity 
all the machines work by rubbing the leaf between two surfaces either 
rotating in opposite directions or working at right angles to one another. 

In some cases the pressure on the top of the leaf is supplied by the weight 
of a large quantity of the leaf itself; in others, and more commonly, by 
a special heavy lid to the machine. By raising or lowering this hd, the 
pressure on the rolling leaf may be altered, and the amount of juice ex- Pressure, 
pressed diminished or increased. Other things being equal, the hghter 
the rolling the more juice remains in the cells, and a pungent light-liquor¬ 
ing tea is obtained, in which the whitish colour of the immature tip-leaf is 
only slightly stained, thus giving a pretty-looldng tea, full of “ golden tip.” OoMen Tip. 

If the rolling be hard, much juice is pressed out, the golden tips largely 
disappear, and a much darker liquor is afforded by the finished tea, but 
one with more body ” and less pungency. The time taken by this 
operation varies from a quarter of an hour to an hour or even more. 

Often the rolling is partly carried out, and the leaf is then sifted through 
rotating sieves. The finer portions (containing most of the golden tip) 
are not again put in the machine, while the coarser portions are subjected 
to rolling under a greater pressure. 

The juice has been brought into contact with the air by rolling; now Action of 
occurs the so-called fermentation.” Before the rolling is completed 
the edges of the leaves and the ends of the stalks have begun to change 
from a green to a brown colour, and to take on an altered smell. This is 
the commencement of the fermentation, which is allowed to go on from Pementation. 
two to six hours according to the conditions. For this purpose the rolled 
leaf is spread out about one to two inches thick in a moist, cool, darkened 
room, under conditions of the greatest cleanliness possible, and allowed 
to remain there. The material quickly becomes brown, and commences 
to smell like finished tea. The end of the operation is judged by the eye 
and the smell, and requires a good deal of experience to decide. The final 
product should be coppery brown in colour, like a new penny, and should Brown 
have quite lost its leafy smell, taking on, as has already been said, that of 
finished tea. The changes which take place during the fermentation are 
still very obscure, and it will be better to leave their discussion till a 
little later (see p. 238). 

Firing .—Fermentation finished, the leaf must be dried or fixed as quickly Firing, 
as possible. Formerly the firing was done over clear charcoal fires ; now 
machines which make use of a current of hot air are exclusively employed. 

The earliest invented simply placed the leaf in trays through* which a 
current of heated air passed, by natural draught, and as each tray was 
dried the material was removed and replaced. Now such machines are 
chiefly employed for finishing the tea-firing, and the greater part of the 
work is done on large automatic machines working with strong currents 
of air induced by fans. They are capable, some of them, of drying as 
much as two hundred pounds of finished tea per hour. The machines 
used for this purpose are simple in constimction, and though ingenious, do 
not embody any new principle of drying. The ‘‘ firing ” is usually com¬ 
menced at a high temperature, the air entering the machine being often Temperature 
kept at from 220° to 240° F., though naturally the drying leaf itself never 
reaches this temperature. After the drying is about three-quarters 
completed, a somewhat lower .temperature is employed, from 180° to 
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200° E. It is essential that the whole drying should be carried out as 
* rapidly as possible, since if protracted, much of the pungency of the tea 
is lost. 

Grading. Grading .—After drying, the tea is graded. The marks known on 

the market are—“ Orange Pekoe,” '' Pekoe,” Souchong,” “ Congou,” 
etc. These are old Chinese terms, but now used somewhat loosely on 
the supposition that Certain leaves on the shoot form the bulk of the 
grade named. Thus the unopened tip (bud) and the first opened leaf 
■ are generally supposed to constitute the Orange Pekoe,” the next in 
descent is the Pekoe ” leaf, and still lower the ‘‘ Souchong ” leaf. The 
grades, however, are now merely commercial terms which have little 
relationship to any particular leaves. There is a corresponding class for 
Broken Leaf. particles or so-called “ Broken ” leaf of each grade, which 

generally gives a stronger tea than the grade itself, and is hence higher in 
price. The principal market names in use at present are :— 

T _ r\ _ T»_1 _ fj-TniT ^ •. 


Assortment. 


Tea Boxes. 


Venesta ’’ and 
cme." 


v.d Lining, 


1. Broken Orange Pekoe. 5. Broken Pekoe Souchong. 

2. Orange Pekoe. 6. Pekoe Souchong. 

3. Broken Pekoe. 7. Broken Tea. 

4. Pekoe. 8, Souchong. 

In addition there is a grade known as Fannings,” composed of the 
very small and light fragments of leaf not capable of being placed under 
any of these names, and Dust,” the extremely fine portions got out by 
sieving through a fine-mesh sieve, but even this has still a market value. 
In the Kew Bulletin (June 1890, 109-2) will be found particulars of the 
Hankow manufacture of the compressed tablets of the common tea-dust. 
These are said to be used throughout Russian Siberia. 

These various grades are obtained from the tea just after being fixed 
and by systematic sieving through sieves of various sizes, generally 
machine driven, coupled with the passage of the tea through breakers ” 
or equalisers ” in which the coarser leaf is broken down to a uniform 
length. After sorting in this way, each grade is packed separately in 
wooden boxes lined with sheet lead. 

Packing and Tea Almost all the woods found in the tea districts 

have been used at one time or another for making tea boxes. Teak 
has even been imported from Burma for that purpose. For a long 
time toon or poma {Cedrela Toona) was the favourite, but as this became 
scarcer inferior wqods have had to be employed. In the Brahmaputra 
valley practically the only timber now used locally for box-making is 
semul {Bombax malabarieum ); in Sylhet and Cachar a greater variety 
is still employed, most being cut in the forests of the Lushai and Manipur 
hills and floated down the rivers to the saw-mills. There is, however, 
an increasing tendency to import boxes from other countries, even from 
China, Japan and Sweden—chiefly pine. Some patent boxes, made of 
Russian pine in three layers cemented together in opposite directions to the 
grain, have in recent years become popular under the name “ Venesta,” 
Acme, Columbia,” etc. Their chief objection is their high price. 
Steel chests were introduced some years ago, but have been abandoned. 
It may be mentioned that the wood of which the chest is made is by no 
means a matter of indiflerence. Some timbers have the reputation of 
tainting the tea placed in them, giAung it a so-called cheesy ” flavour, 
and quite a large number of timbers can only be used after long seasoning 
under water. Chests are always lined with thin sheet-lead, carefully 
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solaered. It is of tlie utmost importance that the package should be as 

airtight as possible, since tea is exceedingly quick in absorbing moisture Airtight, 
from the air (up to the amount of 16 to 17 per cent.) and then becomes 
rapidly mouldy and useless. Before packing, each grade of tea is always 
refired at a temperature of 180° to 200° F., and packed while still just 
warm. As put in the boxes, it commonly contains from 2 to 3 per cent, 
of moisture. 

2. Green Tea.—For many years the manufacture of Green Tea in Green Tea. 
India may be said to have died out except in the Kangra Valley and in 
Kumaon. It was formerly made in some quantity, but black tea being 
the more marketable article, the green gradually ceased to be manufactuie<^ 
especially after the introduction of machinery, since no apparatus had 
been devised for green-tea manufacture. While the object aimed at in 
preparing black tea is to change the materials in the leaf, by fermentation, 
the green colour becomes brown or black, the astringency is reduced^ 
and the aroma altered in character: in manufacturing green tea, the aim 
is to prepare the leaf without any alteration taking place. 

Fermentation Prevented .— The first Operation in manufacture is, always, fo 
therefore, to heat the leaf, immediately it is received from the pluckers 
and without any withering, so as to destroy the ferment (enzyme) and 
prevent any after-colouring of the leaf, and at the same time to bring 
the leaf into the soft condition required for rolling. When small quan¬ 
tities are dealt with, this result is obtained by panning. The pan is a 
large cast-iron basin 2 feet wide let into brickwork and with the hinder Panning, 
part about 1 foot Hgher than the front. This is heated from below. When 
the pan is “ roasting hot ” a small quantity of leaf is thrown into it and 
kept tossed about by hand so that no portion is allowed to rest on the 
hot iron long enough to get singed. When soft enough it is slightly rolled 
by hand, then panned again, and so panned and rolled alternately until 
the edges of the leaf become very slightly crisp. The leaf thus prepared 
is then dried ofE as quickly as possible, by methods and appliances similar 
to those described for black tea. 

Where large quantities of leaf have to be dealt with, machines have 
recently been invented by means of which the panning operation is re¬ 
placed by a steaming of the leaf, under pressure, in a rotating cylinder, steaming. 

The steaming must be very short or the leaf gets a boiled-cabbage 
appearance and is then useless, and yet it must be treated long enough 
to ensure the destruction of the ferment. About 1| to 2 minutes under 
a steam pressure of 20 lb. to the square inch is generally sufficient. After 
steannng, the excess of water is usually got rid of in a centrifugal 
machine, though much juice is lost at the same time. Then the leaf is 
rolled slightly in machines similar to those used for black tea. The rolling 
must only be slight, for broken grades are almost worthless in green tea. 

It is immediately thereafter dried ofi as rapidly as possible. 

In order to obtain a green appearance in the final product it has been Pacing, 
customary m China to face ” the tea by rubbing it, when finished, in a 
hot pan with a small quantity of indigo^ and gypsum or other similar 
mixtme. In Kangra the Native manufacturers use a small quantity of 
greenish-coloured soapstone for this purpose. But the emplojnnent of such 
materials is to be deprecated, and a very fair finished surface can be given 
to the tea by rubbing it in a hot pan alone without any foreign material, 
which only too frequently assumes the condition of an adulterant. 

233 


CAMELLIA 

THEA 

Mamifacture 


THE TEA PLANT 


Q-rades of Green 
Tea. 

young Hyson. 


Gunpowder. 


A Gup of Green 
Tea I 


Oolong 

Tea. 


Special Variety. 


Method of 
Manufacture. 


'artial 

'ermentatioiiL. 


Grades of Green Tea. —As already stated, in grading green tea 
broken grades ” are worth very little. The grades (as with black tea) 
are given Chinese names :—‘‘ Yonng Hyson ” is the finest part of the 
tea, principally made from the youngest leaf on the shoots; “ Hyson 
No. 1 corresponds with Pekoe among black teas ; and ‘‘ Hyson No. 2 
is a coarser grade. “ Twankay ’’ is composed of the flat broken fragments 
of the coarser leaves ; Gunpowder,” which has the appearance of balls 
about the size of small peas, is formed by the smaller leaves (which are 
very sticky after panning, and hence adhere together and so form them¬ 
selves into small balls during rolling). The packing is similar to that for 
black tea. 

Speaking of green tea, the following passage from Vigne {Trav. Kashmir, 
Ladahh and Iskardo, 1842, ii., 265) will be found interesting^: Tea, made 
or rather boiled with water, as in Europe, is called Mogul! chd, or the tea of 
the Moguls, as they call the Persians. But Tibet! cha, or tea as made in 
Tibet, is a very difierent composition, for which the following is the recipe 
for a party of five or six people: a teacupful of the finest green tea is 
put into three pints of water, and upon this is strewed a large spoonful of 
soda, and all three are boiled together. About a pound of fresh butter 
or ghi, and a pinch of salt, are then placed at the bottom of the milling 
churn, and part of the boiling contents are poured out and milled like 
chocolate; a little cream or milk is then added to what has remained in 
the saucepan, and on this the milled tea is poured and boiled again, and 
part of it again transferred to the churn, and so on till it is all properly 
milled. All that then remains to be done is to strain it through a clean 
cloth. Much depends upon the quality of the tea, and the manner of 
making it. I have nowhere drank it so good as with Ahmed Shah. It 
was always made before or after a march, and on a cold morning I found 
it, after a little time, quite as palatable as tea made in the ordinary way, 
and far more nourishing. When well made, it resembles chocolate in 
appearance, in consequence of the reddish tinge imparted to the tea by 
the presence of the soda, which prevents it also from cloying. Sutu, or 
the fiour of roasted barley, is frequently eaten with it.” 

3 . Oolong Tea .—So far no oolong tea has been made in India; its 
manufacture is a speciality of Formosa, though also made in China and 
Japan. But Formosa oolongs have a recognised place on the tea market, 
principally on account of a very characteristic and much-desired flavour. 
Commissioners were sent from both India and Ceylon in 1904 to ascertain 
the methods by which this was produced. They reported that the flavour 
was principally due to the particular variety of plant grown. But that 
variety was not to be recommended on any other ground, as the yield 
was small, the plant was diflicult to grow, and could only be satisfactorily 
propagated by layering. The manufacture was quite special in character, 
and in essentials was carried out as follows :—On the leaf being brought 
into the factory at midday, it is put out in the sim to be warmed, first 
spread thinly and then thicker, for twenty minutes to one hour. ^ The leaf 
so treated is taken into a house and spread on bamboo trays in a layer 
about 3 to 4 inches thick. At intervals of 15 minutes it is collected to¬ 
gether and shaken up with the hand. With this treatment continued for 
two hours a change occurs in the smell of the leaf, and a tinge of brown 
takes place on the softer leaf and on the edges of the others. When the 
discoloration has spread over the softer leaves in spots, the tea is ready 
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for panning. Inis operation is carried out by keeping tke leaf constantly parming. 
and evenly on tbe move in a pan about 2 feet in diameter, retained at 
a temperature of 360^^ to 400° F. and for about 10 minutes. Foiling 
follows, and finally firing in tbe small charcoal stoves used universally 
in tea manufacture in Cbina and Japan. For further particulars the 
report of the Indian Commissioner, Mr, J. Hutchinson {Cult and Manuf. 
of Formosa Oolong Tea^ Calcutta, 1904) should be consulted. 

4. Brick Tea.—Hitherto little attempt has been made to manu- Brick Tea. 
facture Brick Tea in India, though it is the staple of the Central Asian 

trade. In view of the possibility that this trade may be opened up in 
the near future, a careful investigation was made in 1905 of the methods 
employed in Western China by a special commissioner sent by the Indian 
Tea Association to the districts in which it is produced. He describes in Manufacture of. 
his report how it can be made either from the young shoots (as with 
black tea), which gives the highest quality of brick, or from coarse leaf 
with many stalks and twigs. In some cases, indeed, stalk and twig 
predominate in the material used. 

The manufacture involves (1) Panning, in pans as described under Panning, 
green tea, kept at such a temperature that the leaf emits a sharp crackling 
sound, due' to the bursting of the cells as it is rubbed over the surface. 

This operation takes from 6 to 10 minutes. (2) Rolling. —This process EoUmg. 

is carried out by hand in the usual manner, only light rolling, however, 

being done. (3) Fermenting. —Here the peculiar part of the manu- Long 

facture comes in, for the leaf spread in heaps 3 to 4 inches deep is allowed 

to ferment for 3 to 4 days, the temperature rising in the meantime to 

105° to 112° F. The resultant product is then dried in the sun. After Manufacture. 

preparation it has to be formed into bricks, and for this purpose it is first 

steamed over a boiler (5 lb. at a time) for 2 to 3 minutes, and will then 

have^ a temperature of 150° to 170° F. If few stalks are mixed with the 

leaf it mil be found that a fairly firm brick may be turned out without 

any addition; if not, a mixture of boiled glutinous rice-flour is necessary 

to give sufficient adhesiveness. The whole is then put into a wooden 

mould of suitable size and shape and pounded down lightly with a wooden 

rammer weighing 17 lb. Several bricks are, usually, put in the same 

frame, separated by a layer of bamboo matting. The whole frame when 

filled is put aside for several days to set and dry; after which the 

bricks ap taken out, trimmed, wrapped in paper, and put back into the 

case again. The bricks usually made are 10 J inches in length by 4 inches 

thick. [Cf. Horace Della Penna in Markham, Journ. of T. Manning to 

Lhasa, 1879, 119, 317.] The manufacture of brick tea differs in quality 

and material rather than in principle from the compressed tablets of 

tea-dust to which reference has already been made, 

5. Letpet or Leppett Tea and Lao Mieng Tea .—The manufacture Letpet Ter 
of this kind of tea is peculiar to Burma, the Shan States and 

some of the hills lying between Assam and Burma. A fairly complete 
account of the whole subject of its production will be found in the Kew 
Bulletin (1896, 10) and in The Agricultural Ledger (1896, No. 27, 

235-66). There seem to be two ways of preparing it, as follows :—The 
leaves are first thrown into boiling water and allowed to remain for a 
short time or until they become soft, then are taken out and rolled by 
hand on mats and allowed to cool. The process which follows consists in 
ramming the leaves down tight into the internode of a bamboo (the 
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Waho ”), a wooden ramrod being used for the purpose. A stopper is 
tben made of jack or guava leaves, and the bamboos thus charged are 
then kept in the shade for a couple of days with the stoppered ends 
downwards to allow of any water there may be within to drain oft. The 
bamboos are not filled up quite to the top with letpet, and in the space thus 
left ashes mixed with a little water are now filled in. The object of the 
ashes is to prevent insects getting to the tea. The bamboos are now 
buried underground till the letpet has matured and is required for sale. 
If not buried the letpet becomes black and spoilt; to be good it should 
be of a yellowish colour. It is carried to market for sale in bamboo 
baskets of open wicker-work {Ttyin) lined with leaves. The tea is taken 
out of the bamboos, filled into the baskets, and pressed down tight so as 
to prevent air injuring it. 

The above is the method in vogue west of the Irrawaddy. East of 
that river the method seems to consist in steaming the leaf and then 
rolling by hand. After this the leaves are allowed to cool and are then 
deposited in a pit, lined with planks or bamboo matting, and covered 
over and pressed down by heavy weights. The pit is not opened till a 
purchaser turns up to buy the whole pitful, but when opened the letpet 
tea is removed in bamboo crates. 

[It may be useful to amplify Hr. Mann’s account of this tea 
(above) by a few quotations and observations:—The earliest mention 
of it (apparently) is in Hamilton’s New Account of the East Indies 
^So^iais (1688-1722, pub. 1727, ii., 62), where he says, ‘‘ They never leave 

Oeremomas- niediating till there be a reconcihation, and, in Token of Friendship, 

according to an ancient Custom there, they eat Champoch from one 
another’s Hand, and this seals the Friendship. This Champoch is Tea of 
a very unsavoury Taste; it grows, as other Tea does, on Bushes, and is in 
use on such occasions all over Pegu.” Crawfmd, Ferrars, Nisbet, etc., 
all speak of its use at ceremonials. 

Lao Tea. account given by Mr. C. E. W. Stringer {Kew Bull,, 1892, 221) 

of the manufacture of Mieng or Lao Tea in Bangkok does not difier in 
any material sense from the practice in Burma. These may therefore be 
described as Siloed teas, and their chief pecuharity may be said to be that 
they are eaten as a piclded vegetable and only rarely used as a beverage. 
Crawfurd says the leaves are elliptic, oblong, and serrated like the Chinese 
plant; and the Burmese, not following the practice of other nations, 
designate the latter by the native name of their own plant, Lap^het, There 
is little doubt, therefore, but that it is a genuine Thea^ and most probably 
a native of the country. Crawfurd speaks of Wallich as his friend, and 
yet at the very time indicated the latter disbelieved in tea being indigenous 
in Assam. Crawford {Journ^ to Ava, 1834, i,, 199, 236; ii., 147, 214) says, 
Biixmese eat The Burmese eat the leaf prepared with oil and garlic, and never use 
the infusion as they do that of Chinese tea, which they call Laphet-re, or 
tea water.” Ferrars {Burma, 1900, 65, 70, 72) speaks of pickled tea as 
made by the hill tribes to the north. Nisbet [Burma Under Brit, Rule 
and Before, i., 175, 446; ii., 19F) observes, In Upper Burma and the Shan 
States a good deal of this tea is consumed as a drink, for which purpose 
it is sold in‘ a dry state. It is prepared by boiling it in an earthen kettle, 
and is drunk with salt. The greater bulk, however, is sold by the Mandalay 
brokers to merchants in Lower Burma, where it is largely consumed in 
the solid. The leaves are soaked in oil, a little garlic and dried fish, etc,, 
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added, and the concoction thus formed is eaten and considered a great 
luxury. Besides being regarded as a dainty, however, the ' Le'p'pett\ is 
a traditional food among Burmans. At the important junctures of 'a 
man’s life, such as birth, initiation into the church, marriage and death, 

^ Lep'pett ’ plays an important part, and no ceremony is complete without 
the consumption of that article. The tea remains in the same basket from 
the time it is bought at the gardens tmtil it is sold by the merchant to the 
actual consumer. Large numbers of baskets are to be seen at every wharf 
along the Irrawaddy banks and in the bazaars throughout the country.” 

It would seem probable, however, that in Burma the word lapet denotes Plant of 
Camellia drupifera, and that that species may possibly have been 
employed in the manufacture of letpet tea before the adoption of C. Thea 
as the preferable plant. Further, there appears little doubt that tea was 
first used as a medicine, then as a vegetable, and finally as a beverage. It 
was the discovery of this final property that gave the greatest impetus to the 
cultivation of C, Thea in China and Japan, and possibly also in Burma 
long anterior to any records of the introduction and cultivation of 
the plant in India. Symes {EmK to Am, 1795, ii., 255) mentions 
Icepac on pickled tea, and Mason {Burma and Its People, 1860, 505) has 
a similar reference.] 

6. Jyree Tea. —Some few years ago a tea was much talked of in 
the public press as having special merits. This was found to consist of 
ordinary tea mixed with a certain percentage of the leaves of AVbizzia 
amara (see p. 45). 

CHEMISTRY OP TEA ,— ^Within the scope of this work it is neither Chemistry- 
possible nor desirable to give a detailed accoxmt of all the substances of Tea. 
which have up to the present time been found to occur in the tea-leaf. 

The soluble materials combine to make the liquor produced by infusing 
the manufactured tea. But it may be observed that both the commercial 
and the hygienic value of tea as a beverage depend on three or four 
substances. The -first of these is the so-called Essential Oil, the Essential on 
supposed cause of the flavour. It is impossible to deal with this sub- s'lavonr, 
stance here; briefly its character is all but unknown, its quantity re¬ 
markably small even in the most flavoury teas, for though Mulder (Poggend, 

Annalen, xliii., 133) obtained 0*6 to 1 per cent., no one since his time has 
been able to isolate anything like that amount. In fact it has been denied 
that he was dealing with the oil which was subsequently extracted by Van 
Eomburgh (1895) by the distillation of freshly fermented leaves, the yield 
being only 0*006 per cent. It is a product of fermentation. The essential 
oil has, generally speaking, almost entirely eluded investigation. Its 
connection with flavour is well known, but the oil itself remains 
almost unexamined. [Of, Gildemeister and Hofitmann, Volatile Oils, 

1900, 501-2.] 

The second of the important constituents of tea is the Caeteine or 
Theine, to which almost the whole of the stimulating power of the tea * 

seems to be due. From a medical point of view it is the most important 
substance : from a commercial standpolij-t it appears to have little value. 

The higher-priced grades of tea certainly contain more cafieine than the 
lower, but this is simply because the younger leaves (which have a higher 
percentage) form the bulk of the finer grades. Given two Broken Orange 
Pekoes, however, the relative quantities of cafiteine they contain will bear 
little or no relation to their prices. 
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The total quantity of caffeine present in tea varies from 3 to 5 per cent., 
and this quantity undergoes no change during the processes of manufacture. 
On the other hand, the ease with which it is extracted is by no means so 
great in the &esh leaf as in the finished black tea. Nanninga {Mede- 
deelingen uit ^stands Plantentuin, 1901, xlvi., 3) gives figures, for in¬ 
stance, where the quantity extracted by the same method increased 
from 2*51 to 3*77 per cent, in passing from fresh leaf to fermented and 
finished black tea. 

In this connection it might be pointed out that tea refuse is practically 
the only commercial source of caffeine. From this it is, however, pro¬ 
duced at the rate of 30,000 lb. yearly, or thereabouts, the manufacture 
being carried on in England, Germany, France, and America. Recently 
successful attempts have been made to extract the caffeine on a com¬ 
mercial scale, from the tea on the spot in India, and it is probable that 
this manufacture, as an attachment to tea estates, may take a considerable 
development in the tea districts of the country. 

The third constituent of great importance in the tea-leaf and also in 
the tea is the tannin. A great deal has been written of the evil effect of 
the tanmn in tea, most of which is, however, not based on exact experi¬ 
ment, but rather on general impressions. Whatever be its physiological 
action it is certain that it is the constituent which gives tea its pungency, 
and, in its form oxidised during fermentation, it also imparts the colour 
to infusions of tea. In short, from a commercial point of view the 
value of Indian tea, in so far as it is determined by pungency and 
colour of liquor, varies with the quantity of tannin easily extractable 
by water. 

The quantity of tannin is, however, very variable, and during manufac¬ 
ture alters to a very great extent. If we take the quantity extracted by 
water in ten minutes at 212° F. from finely divided tea as the standard, 
the following represents the reduction which normally takes place (as 
determined by hide powder) during the manufacture. All the figures 
are calculated on the dried material. 

n. . . ( 1 ) (^) (^) 

Tanmn in leaf as rolled ,. .. 15-51 .. 16*90 .. 16-98 

Tannin in finished black tea .. 12-94 .. 12*53 .. 13*78 

The colour of the Hquor given by fermented tea is due to the oxidised 
tannin produced during the fermentation process, and in practice it 
always becomes a question of skilful management to know how far “ to 
sacrifice pungency to colour ” ; in other words, how much of the tannin is 
to be allowed to oxidise during manufacture. 

In a normal fermentation conducted below about 82° F., the oxidation, 
produced by the enzyme already mentioned, is a perfectly definite and 
complete operation. ^ All the tannin pressed out of the cells and brought 
in contact with the air is oxidised in from four to six hours according to 
the temperature. The relative colour and pungency of the final product 
depend, if a complete fermentation is allowed, on the amount of rolling 
and hence of juice e3p)ressed. If the process is conducted much above 
82 F., other oxidations take place, independent of enzyme action, and 
these give the tea a “ stewed ” taste, while rapidly lowering the tannin 
percentage without increasing the colour of the infusion. The explanation 
is probably that the fermentation of the tannin by means of the tea oxidase 
(enzyme) only carries the oxidation one stage forward, and though the 
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products are not as soluble as tlie original tannin, they are still fairly 
soluble, and bave a brown colour. At bigber temperatures still more 
deeply brown oxidation products are formed, mucb less soluble in water. 

Tbe result is disastrous to tbe tea, and bence no fermentation should be 
conducted at a temperature above 80° to 82° F., if this is possible. [C/. 

Mann, Ferment, of Tea, in Ind. Tea Assoc., 1906, No. 19, pt. i.; 1907, 

No. 1, pt. ii.]^ 

Tbe tannin present in tbe original leaf bas been carefully examined 
and described by Nanninga {l.c. 7). He found it to be a crystalline powder, 
so hydroscopic that an instant’s exposure to tbe air turned it into a yel¬ 
lowish-brown syrupy mass. It is not soluble in chloroform, benzine or 
petroleum ether, and very little in anhydrous ether. On tbe other band 
it is very soluble in alcohol, acetone, or acetic ether. It bas a very as¬ 
tringent, but not bitter taste. It is precipitated by copper sulphate and 
lead acetate. Ferric chloride gives a deep blue precipitate. It is optically 
active. 

The other substances present in tea-leaf are of minor importance. A OaUicAcia. 
trace of gallic acid can always be found, as well as quercitrin. Am acid, 
to which the name of Boheic A cid was given, has been described by Roch- 
leder {Ann. Ghem. Fharm., 63,202), but its existence as a definite chemical 
substance is very doubtful. Other constituents it seems unnecessary to 
describe. [Harold H. Mann.] 

TRADE IN INDIAN TEA. —The prosperity of the Indian Tea Trade Trade in 
may be mentioned as one of the many striking results of the British Tea. 
Administration in India. The East India Company enjoyed for 
many years a monopoly in the Chinese exports of tea, and they were 
therefore, and perhaps naturally, not over-anxious at first to establish 
a tea' industry in India. In the year 1721 the imports of tea from 1721 . 

China into Great Britain became one milhon pounds, and during the 
century from 1710 to 1810 the aggregate sales of the Company were 
751 million pounds, valued at close on 130 million pounds sterling. It 
may be useful to recapitulate some of the historic facts already mentioned. 1788. 

In 1788 Sir Joseph Banks suggested the desirability of cultivating tea in 

India. Little was accomplished, however, until Lord William Bentinck o^^ated 

became Viceroy in 1834. But the success shortly after attained was such 

that in 1840 the Government were able to withdraw from tea-planting, and Govemment 

by 1865 had handed over all their experimental plantations to private 

enterprise. The first public sales of Indian-grown tea took place in 

Calcutta during 1841, when 4,613 lb. were sold. A sample of Indian- First sales i 84 i. 

made tea had, however, been sent to England a few years earlier 

(1838). By way of contrast with these beginnings it may be added Present 

that sales of Indian tea in 1904 stood at 200 million pounds, valued 

at £6,000,000 (see p. 218). 

Area and Localities of Production—Capital and Labour, etc*— Area. 

The area under tea at the end of 1903 extended over 524,827 acres, 
nearly two-thirds (64*4 per cent.) being in Assam (viz. 338,278 acres, or 
204,702 in Assam proper, and 133,576 in Cachar and Sylhet). In Bengal 
the area was 135,956 acres (25*9 per cent.). Thus these two provinces 
(Assam and Bengal) have nine-tenths of the Indian tea area, the 
remaining tenth being in the United Provinces, Panjab, Madras and 
Travancore, a total of 49,073 acres, of which one-half is in the Native 
State of Travancore. In addition to all these there is a small area of 1,520 
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aeres in Burma. In the latest report of the Commercial Intelligence 
Department on the Production of Tea in India, the area for 1906 is stated 
to be 531,808 acres, distributed thus:—423,828 in Eastern Bengal and 
Assam; 51,219 in Bengal; 7,997 in the United Provinces ; 9,425 in the 
Panj^b, and 39,339 in South India (Madras and Travancore). Hence the 
partition of Bengal may be spoken of as having reduced the area in that 
province and increased that of the new provinces of Eastern Bengal and. 
Assam. It may also be said that the record years in the normal or con¬ 
tinuous expansion of the tea area were 1897 and 1898, but recently the low 
prices that have prevailed have suggested the desirability of curtailing 
rather than increasing the area, and accordingly in 1903 a decrease of 430 
acres was recorded. The policy presently pursued may be described as 
the abandonment either permanently or temporarily of a percentage of 
indifierent tea, also the reduction of the quantity taken annually from the 
plant. Both factors have combined to improve the stock and raise the 
quality of the tea, and have thus proved beneficial. The reduction of 
area mentioned is therefore the balance between fallowed tea and new 
extensions, showing a small net decrease. 

Yield .— But a sigmficant feature of Indian tea-planting is the fact 
that production has increased in a higher ratio than the expansion of 
the area of cultivation. Since 1885 the area has increased by 85 per 
cent, and the production by 192 per cent. This doubtless denotes im¬ 
provement in cultivation and manufacture. But the published estimates 
of production are usually considerably below the actuals, hence the trade 
returns show higher totals than the estimates of supply. Obviously 
there are many explanations, such as the fluctuations in seasons which 
render averages fallacious and the returns of private concerns not being 
as a rule furnished. On the average of the last five years the yield per 
acre (dividing total yield by area) was in the four chief tea localities : 
Brahmaputra valley, 401 lb.; Surma valley, 503 lb.; Duras, 476 lb.; 
and Darjeeling, 267 lb. to the acre. But according to the report of the 
Commercial Intelligence Department for 1906, the total production in 
this year was 240,411,266 lb., assorted thus :—Assam, 162,468,034; 
Eastern Bengal, 44,602,885 ; Bengal, 15,531,692; Northern India (United 
Provinces and Panj^b), 3,527,863; and Southern India (Madras and 
Travancore), 14,280,792 lb. 

Capital .— ^The total registered capital invested in the industry comes 
to 22 crores of rupees (£14f millions), thus;—companies registered in India, 
Es. 3,41,82,985, and companies registered in London, Es. 18,39,30,135. 
Divided by the area this capital comes to Es. 412 (£27) per acre. But 
there is a further unknown figure representing the capital of private 
owners (above alluded to), who, as a rule, refuse to furnish any information 
of their business, so that the total capital has been estimated at 
£20,000,000 (see p. 218). 

Persons Employed .—In 1906 the number of persons employed in the in¬ 
dustry was returned at 491,457 permanently and 81,642 temporarily, or just 
a httle more than half a million^ and this expressed to the area of cultivation 
comes to about 1*08 persons to the acre. These figures do not, of course, 
include those engaged in the carrying agencies nor those concerned in 
cultivating locally the food, etc., of the special immigrant tea population. 

Foreign Trade .—The economies due to the establishment of large 
plantations, and the discovery of machinery to do all and more than 
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manual labour could accomplisb, cheapened production, and with this 
arose a rapidly increasing demand. The freedom from adulteration and 
impurity, incidental to all Asiatic hand labour, also tended to enhance the 
appreciation of the Indian tea in European markets, and with that success 
came the downfall of the Chinese trade. In 1859 China supplied England CJhmese Trade, 
with 76 million pounds of tea, and in 1880-1 with 175 million pounds. In 
1864 India commenced to export in sufficient quantity to justify the traffic 
being recorded separately. In that year the United Kingdom obtained 
2,800,000 lb. of tea from India. A decade later the coffee industry of 
Ceylon began to show signs of the ruin that finally overtook it. Profiting Oeyiou started, 
by the experience and knowledge gained in India, Ceylon planters aban¬ 
doned coffee and took to tea, and to-day Ceylon is India’s chief competitor 
in the tea markets of the world. In 1875-6 the exports from Ceylon were 
784 lb. valued at £180, while the Indian of that year were 24,361,599 lb. 
valued at £1,444,278. In 1885-6 the Ceylon exports became 7,851,562 Race between 
lb. vabied at £382,996, and the Indian 69,666,000 lb. valued at £3,298,000. 

In 1895-6 the Ceylon exports were 110,095,000 lb. valued at £3,075'000, 
and the Indian 142,080,000 lb. valued at £4,682,000. Five years later 
(1900) the corresponding figures were : Ceylon exports, 149,265,000 lb. 
valued at £3,582,000, and Indian, 176,387,000 lb. valued at £6,118,000. 

By way of comparison it may be added that the total exports from China 
in 1900 were 184,533,000 lb. valued at £3,949,000, and Japan, 61,028,000 
lb. valued at £1,406,000; the world’s increasing demands were thus met 
by India and Ceylon mainly. This may be still further exemphfied by later Most Receat 
figures drawn from the report issued by the Commercial Intelligence De- 
partment of the Government of India for 1906. The total exports by sea 
and land routes for that year came to 236,731,623 lb. from India and 
170,527,146 lb. from Ceylon, while from China came 108,864,534 lb. black 
and green tea, with 79,506,133 lb. brick, tablet and dust. 

Prices Realised ,— During the later years of the period indicated Prices, 
by these returns the price paid for Indian tea fell from 13-33c?. to 8*32(^. 
per lb. in 1900 ; for Ceylon from ll*63t?. to 5'40d[. per lb.; for China from 
7*26c?. to 5*14(i. per lb.; and for Japan from 7'17d. to 5‘53c?. per lb. Thus, 
while India has maintained her position as the leading producing country, India Leads, 
she has^ also preserved, in a remarkable degree, her supremacy in quality 
and price. Indian teas fetch the highest average price in the world. 

Expressed to head of population (census of 1900), the consumption of tea 

is interesting, and throws a flood of light on the influences that have led to 

the world s increased consumption of tea. The list is headed by lYestern Consumption 

Australia, 10*07 lb. per head of population; South Australia, 8*87 lb.; Population. 

United Kingdom, 8*44 lb.; New South Wales, 8*01 lb.; Victoria, 7*38 

lb.; Queensland, 7*09 lb.; New Zealand, 6*78 lb.; Tasmania, 6*62 lb. ; 

Canada, 4*29 lb.; Holland, 1*48 lb.; United States, 1*14 lb.; Russiai| 

Empire, 0*93 lb.; German Empire, 0*13 lb.; and France, 0*05 lb. Thus 
India and Ceylon owe their prosperous tea trades, primarily, to the de¬ 
mands of Great Britain and her Colonies, but the low prices that have o-reat Britain 
recently prevailed have led to great efforts being made to open out new oofoS^s 
markets, and these are held to have been so successful that the average 
price has improved. The relief afforded, moreover, by the endeavour to 
produce and sell green tea may also be said to have considerably strength - Green Tea, 
ened the position of the Indian planter, so that it is thought there is now 
no longer any fear of supply outrunning demand. 
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Exports. 


Analysis of the 
Exports. 


Imports. 


Analysis of the 
Imports. 


Bxpotts ftom India. {Black and Green Teas). —may now be useful to 
furnish more direct and explicit information regarding the recent Indian traffic 
in Tea. The following figures show the trade every fifth year since 1876-7:— 


Year. 

Rs. 

lb. 

1876-7 . 

2,60,74,251 

27,784,124 

1880-1 . 

3,05,42,400 

46,413,510 

1886-7 . 

4,72,79,917 

78,702,857 

1890-1 .. 

5,21,92,335 

107,014,993 

1896-7 . 

8,12,45,480 

148,908,461 

1900-1 . 

9,55,09,301 

190,305,490 

1906-7 .... 

9,85,77,642 

233,653,637 


An analysis^ of the traffic for the years 1902-7 may be framed to show 
the chief provinces of India from which exported and the more important 
countries to which exported, the figures given denoting the respective shares 
taken, while the unaccounted for balances, on the total transactions, manifest 
all other provinces or coxmtries not mentioned. The last three figures have been 
purp osely omitted from each return :— 


Exports. 


1902-3. 

1903-4. 

1904-5. 

1905-6. 

1906-7. 

Grand Total .. | 

lb. 

Rs. 

181,423 

7,36,16 

207,169 

8,55,79 

211,887 

8,46,54 

214,223 

8,84,76 

233,653 

9,85,77 

Share from Bengal | 

„ „ Madras | 

lb. 

Rs. 

lb. 

Rs. 

170,943 

6,76,52 

6,482 

40,01 

195,107 

7,88,17 

8,744 

51,74 

197,541 

7,65,39 

11,069 

65,20 

199,737 

8,00,91 

12,679 

75,28 

175,889 

7,36,96 

13,979 

82,80 

Share to XJ.K .. | 

„ „ Canada.. 1 

,, „ Australia | 

„ „ China .. | 

„ „ Russia .. 1 

lb. 

Rs. 

lb. 

Rs. 

lb. 

Rs. 

lb. 

Rs. 

lb. 

Rs. 

152,895 

6,27,90 

5,554 

22,00 

4,568 

16,36 

379 

93 

3,967 

15,08 

170,186 

7,08,91 

8,575 

35.49 
6,402 
23,47 
5,701 
20,51 
4,546 

17.49 

167,691 

6,70,97 

12,607 

54,79 

5,892 

22,15 

611 

1,37 

9,331 

32,99 

166,591 

6,89,01 

15,018 

67,10 

7,146 

26,53 

1,709 

5,42 

9,988 

42,62 

176,169 

7,57,45 

14,514 

66,01 

8,962 

31,37 

3,418 

8,31 

13,761 

56,50 

Imports into India (Black and Green Teas). —^With such a record 
of producing enterprise it is somewhat surprising that India nevertheless should 
continue to import tea from China, Java, etc., and become the emporium of 
a re-export trade in these teas to Persia, Arabia, Turkey-in-Asia, Africa, Egypt, 
etc. The following table records the transactions during the past five years :— 

Imports. 


1902-3. 

1903-4. 

1904^5. 

1905-6. 

1906-7. 

Grand Total.. .. | 

lb. 

Rs. 

3,848 

20,59 

3,672 

20,83 

3,734 

18,96 

3,799 

18,34 

2,683 
14, U 

Share from China .. | 

„ „ Java .. 1 

„ „ Straits j 

Settlements! 

lb 

Rs. 

lb. 

Rs. 

lb. 

Rs. 

2,111 

12,71 

267 

2,14 

491 

1,75 

2,141 

13,63 

305 

2,15 

542 

1,89 

1,229 

8,83 

199 

1,28 

532 

1,95 

1,306 

8,29 

151 

1,15 

491 

1,82 

1,028 

8,49 

322 

2,29 

457 

1,85 

Share to Bombay .. | 

„ „ Burma .. 

lb. 

Rs. 

lb. 

Rs. 

3,066 

17,29 

603 

1,82 

2,838 

17,30 

658 

1,96 

2,822 

15,25 

558 

2,07 

2,935 

14,75 

518 

1,95 

1,990 

13,26 

486 

1,98 

Re-Exports Totals ^ 

lb. 

Rs. 

1,606 

10,49 

889 

6,46 

926 

6,32 

781 

5,20 

501 

3,08 
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Brawn from ^ these foreign supplies the exports (re-exports) shown above Green Tea 
are made, and it is distinctly interesting to have to add that recent special TrafiBc. 
endeavours (already alluded to) have been directed toward securing for Indian 
production a larger share in the Tibetan and Central Asiatic green-tea traffic. 

But, more interesting still, the re-exports of China tea to Persia have as rapidly 
declined as the exports of Indian tea have increased. The growth of a trade 
with Persia and Turkey-in-Asia in Indian-grown teas is one of the most satis¬ 
factory results of the efforts to find markets outside the British Empire. 

Coasting Trade, —A study of the amount of tea carried coastwise to and Coastwise 
from the provinces of India helps greatly to elucidate the particulars available Trade, 
regarding local consumption. In 1903-4 the total quantity carried by these 
routes came to 4,800,6741b. valued at Rs. 23,94,580, and in 1905-6 to 4,179,040 Oonsumption. 
lb. valued at Bs. 20,81,036. Of that amount, Bombay alone in 1903-4 took 
3,089,500 lb., of which 3,000,000 lb. were drawn from Calcutta and thus doubtless 
consisted of Assam or Bengal teas, and in 1905-6, 2,093,516 lb., of which 2,000,000 
lb. came from Calcutta. To a large extent perhaps this represents the Persian 
Gulf traffic. The only other item of importance manifested by the coastwise 
trade is concerned with the port of Chittagong. 

Rail and River^ borne Trade, —The study of the official publications that have Sources of 
appeared under this heading reveals two important features: (a) the sources Supply, 
of supply upon which the great centres of the trade depend; (6) the expanding 
local consumption. The total exports from the producing centres were in 
1903-4 as follows:—Erom Assam, 150,841,2961b.; from Bengal, 46,936,4721b. ; 
from Madras, 5,084,328 lb. ; from the United Provinces, 1,911,912 lb. ; and from 
the Panjab, 655,918 lb. These show a total of 205,429,926 lb. as the exported 
production of 1903-4; but later statistics for 1906-7 show a slight increase 
to 224,873,712 lb. It is just possible that there is in addition, however, a small 
export traffic by road, not recorded in the above figures, more especially from 
small private gardens that run for special, often local markets. 

Calcutta imported in 1903-4 (from aU. these areas of production) a total Oalcutta. 
of 170,735,726 lb, ; Bombay (town) secured 2,205,308 lb. (from the United Bombay. 
Provinces and PanJab, in addition to its supplies coastwise above mentioned ); 
the Madras (port) towns received 4,912,292 lb. (drawn from the Nilgiri Mils, Madras. 
Wynaad, Travancore, etc.); and Karachi 29,356 lb. (from the Panjdb and KaracM. 
United Provinces). From these receipts, by the port towns mentioned, have 
to be drawn the foreign exports (already shown), the balance being one item 
more of local consumption. So in the same way the supply procured from the 
chief towns concerned in the foreign trade (177,899,082 lb.) deducted from the 
total recorded exports from the areas of production would leave a balance 
which either goes into local (provincial) consumption, or is exported from other 
port towns not dealt with above, such as Chittagong. The balance in question OMttagong. 

(in 1903-4) came to 27,530,844 lb. Kow that Chittagong has become the seaport 
town of the new province of Eastern Bengal and Assam, its trade will doubtless 
be separately returued. In the Administration Report of Bengal (1903-4, 82), 
it is observed that the running of a direct line of steamers from that port 
to the United l^ngdom and the through connection with Assam, established 
by the completion of the Assam-Bengal Railway, have already caused a large 
increase in the foreign trade, the total value of which was Rs. 2,50,66,000 in 
1903-4 as against Rs. 1,69,71,000 in 1902-3. Of these returns tea represented 
a traffic of Rs. 75,60,000 in 1902-3, which expanded to Rs. 1,02,40,000 in 
1903-4. thus certain that Chittagong will in the near future play an 

important role in the tea trade. But to conclude these observations on internal 
trade and local consumption, a balance sheet might be given by showing pro- Local 
duction less foreign exports and foreign imports less re-exports, and these Ooiistimption. 
two sums would doubtless represent very largely local demands; but for the 
reasons indicated it often happens that the exports exceed the estimated pro¬ 
duction by as much as a million pounds, so that we are not in a position to give 
any very satisfactory conception of India’s own consumption of tea. Recently, 
however, a special company has been orgahised to pioneer the T'ndia.-n home 
trade, and it is believed the results are fulfilling all expectations. 

Trans-frontier^ Land Trade. —The trade in tea across the frontier of India Trans- 
by land routes is not very important, though worthy of consideration. The frontier 
most surprising feature is that (including Burma) India impobts if anything Trade, 
more than she esopobts. The supply comes mainly from the Northern Shan 
States, is carried into Burma, and is mostly pickled tea. The total traffic was 
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in 1908-4, 020,256 ib., vahied at Rb. 9,81,943; in 1904-5, 2,314,816 lb., valued 

at Rs. 10,78,031 ; and in 1906-7, 2,120,048 lb., valued at Re. 8,89,068. Turning 
now to the EIxpobts : these go mainly to Afghanistan, Kashmir, Dir, Swat and 
Bajaur. The following were the amounts exported—in 1903-4, 2,439,248 lb., 
valued at Rs. 10,68,916 ; in 1904-5, 2,731,008 lb., valued at Rs. 12,40,253 ; and 
in 1906-7, 2,991,072 lb., valued at Rs. 14,53,888. The chief item in this traffic 
is India’s contribution to the Tibet and Central Asiatic demand for green tea. 

In conclusion, it is perhaps scarcely necessary to enter into the details 
of the strenuous efitorts that have been made and are being made by the 
Tea Association and tea merchants of India and England to extend the 
area of demand for all grades of Indian tea. The enhghtened action 
which has resulted in securing the services of expert scientific officers 
to investigate the disabilities of the industry and to improve the methods 
of production and manufacture deserve the highest commendation. 
The initial stage in this reform was accomplished by the Government 
of India in 1895, namely the deputation of the Reporter on Economic 
Products to the tea districts with instructions to institute inquiries into 
and to publish a report on the Pests and Blights of the Tea Plant.” 
In consequence the first scientific officer—Dr. Harold H. Mann—was 
appointed by the Association. The subsequent history is one of progress. 
Mann’s investigations cover every possible aspect of inquiry, and the 
results of his labours may be described as both highly interesting scien¬ 
tifically and of the greatest practical importance to the industry. 

D.E.r., CAMPHOR: Pharmacog, Ind., iii., 200. 

ii., 84-93. The vernacular names in India, like the majority of the European 

Camphor. names, are very similar, viz. Camphor (Engl.), cam'phre (Fr.), hamfer 
(Germ.), canfora (Ital.), Mrfura (Sansk.), Mf'dr (Arab.), and Icdf'dr 
(Hind.), etc., etc. It has been suggested that they may have been derived 
from the Javanese Mjpdr, which seems to denote both lime and camphor. 
The Sanskrit medical writers were familiar with the two qualities 'pahva 
and apakva. The former would mean prepared by the aid of heat, and 
Two Torms. might thus be viewed as the Camphor of Cinnamom/mii Camphora^ 
while the latter would be native or natural camphor, and be accepted as 
denoting the camphor of I>ryohalan<)ps Camphora. The last-men¬ 
tioned was historically first known. But neither of the plants named 
are indigenous to India, nor even' cultivated plentifully to-day, and there¬ 
fore the pahm and apahva Mrpdra could only have been known to the 
people of India subsequent to the establishment of the Chinese and Arab 
commerce. But the history of the names for the clove (and there are 
many other examples) show that it is not necessarily the case that com¬ 
mercial names, at present in use, originated from the indigenous names 
of the plants in question, so that the Sanskrit kdrpura might easily enough 
have given the Javan kapdr, 

Indian Camplioi- History.—^The hhimsini Camphor trees of the Ain-i-Alchari (Blocbmann, transl., 

wood. 78-9) were doubtless tseyiattietini, the wood of which might 

have been called camphor-wood from its smelling something like camphor, and 
might easily have been viewed by Abul Fazl as an Indian discovery of the plant 
that yielded camphor. One of th» earliest notices of camphor is that of the 
Arab merchant Sindbad (who lives to us in The Thousand and One Nights as a 
hero of fiction rather than of actual adventure and exploration), whom Baron 
Walckener thought had lived about the time of Solaiman, a Muhammadan 
merchant of the beginning of the ninth century. Sindbad describes the mode 
of extracting the camphor by making incisions in the trees that produce it. 
This was during his second voyage when he visited the peninsula of Riha, 
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doubtless the Malay Peninsula. Adams (Comment., Paulies Mginetay iii., 427-9) 
reviews the early information regarding camphor, and says that Serapion is the 
first authority who gives a full account of it. Isaac Ebn Amram, one of the 
writers quoted by Serapion, furnishes a brief account of the method of refining, 
winch is practically that pursued at the present time. Lastly, Adams adds 
that Symeon Seth is the only one of the Greek authors who treats of camphor 
(caphura), [Por further information see Cinnamommn zeylanicum, pp. 313-6.] 
Garcia de Orta discussed in the 16th century the two chief forms of Camphor. 
These are:— 

Cmnamomum Camphora, Nees and Eberm.; FI. B7\ Ind.f v.f 134; Grasmann, 
Mittheil. der Deutsch. Gesellsch., etc., Tokio, 1895, vi., 277-328; Ind. For., xix., 
459; xxiii., 469; Gamble, Man. Ind. Timbs., 564; Brandis, Ind. Trees, 534; 
Latjracbje. The Japan Camphor Tree. A moderate-sized evergreen tree, 
native of China, Japan, Cochin-China and Formosa, much planted in India, 
where it grows admirably in suitable places. There are fine trees in the Botanic 
Gardens of Calcutta and Saharanpur ; it grows very well in Dehra Dun, and 
thrives in the Nilgiris, even up to altitudes of 7,000 feet. 

This is by far the most important of the natural sources of camphor, and 
practically constitutes a monopoly of the Japanese Government since the cession 
to them of Formosa, whence the largest quantity and best quality of camphor 
is derived. The production in 1900 is said to have been 134 tons in Japan, 
98 tons in China, and 2,680 tons in Formosa. But it is affirmed that Japan has 
effected an agreement with China whereby she exercises a preponderating 
influence over the export of camphor from Chinchew (Fukien) on the Chinese 
mainland, which formerly shared the Indian and European trade with the 
province of Tost in Sikok (Japan) and the Eastern or aboriginal districts of 
Formosa. [Cf. Pickering, Pioneer. Formosa, 1898, 202, 220.] 

For a description of various processes of refinement the reader may consult 
the article given in the Dictionary. Herren Tschirch and Shirasawa published 
a careful account of the formation of this camphor, and Bamber (Lecture 
May 14, 1906, delivered before the Ceylon Agricultural Society) gives particulars 
of the still that should be used. \Gf. ArcMv. der PJmrmacie, Berlin, 1902, 
No. 46; Kew. Bull, 1899, 57-68; 1907, 88-90.] 

Dryobalanops aromatica, Gaertn., f.; D. Gamphora, Colebr., As. lies., 1816, 
xii., 535-41 and pi.; Gamble, Man. Ind. Timbs., 69 ; DiPTEEOCARPEiEi. Bornean 
and Sumatran Camphor. A lofty tree, native of the north-west coast of Dutch 
Sumatra, North Borneo and Labuan. 

In the stem are formed coarse crystals which constitute the Bah-tjs Camphob 
called in Indian trade returns bhimsaini or baras. The crystals are often found 
in concrete masses in the heart of the tree, or in the knots and swellings where 
the branches issue, but camphor is also found beneath the bark. To obtain 
the product, which is valued by some of the Chinese at from 40 to 80 and even 
100 times the price of ordinary camphor, the tree is destroyed and cut into 
small splinters. An average tree is said to yield about 11 lb., but the old trees 
are the most remunerative, and only about 10 per cent, of those destroyed 
really repay the labom’. This camphor is used by the Malays for embalming 
and for ritualistic purposes, and is well paid for. Probably the camphor first 
known to the world was obtained from tliis tree, and not from Cinnamomtmi. 

{Cf. Fliickiger and Hanbury, Pharmacog., 458; Gildemeister and 
Hoffmann, Volatile Oils, 370-7, 502.] 

Other Camphors are obtained from several plants, as for example thyme, 
patchouli, tobacco, etc., etc., but the production from these sources would 
appear not to be a paying industry. The widespread reputation of 
Maisaniifet*a as a source of NoAE Camphob is probably delusive, so far at least 
as India and Burma are concerned, though the leaves would appear still to be 
employed for the distillation of a powerful camphor in Upper Tonkin. [Cf. 
Kew Bull., 1895, 275-7 ; 1896, 73 ; Bhaduri, Kept. Labor. Ind. Mus. (Indust. Sec.), 
1902-3, 29 ; Bull. Econ. L'Indo-Ghine, 1903, vi., n.s., 512.] 

Production, —Tlie camplior monopol}^ established by Japan bad the 
efect of raising the price of the natural product, and this led to the 
fairly successful synthetical fabrication of the commodity in America. 
It would be beyond the scope and purpose of this work to do more than 
indicate the directions and possibilities of the camphor industry, and it 
must suffice therefore to state that it can be and is being produced 
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Ma^am-shim torches. A sample of Assam resin, weighing over 13 lb., received 

Torches. Reporter on Economic Products as “a fairly average quality of the ' 

Black Dammar ” was sent to the Imperial Institute, London, for exammation 
and report Dunstan replied that the results obtained “indicate that the 
resin is of the dammar type although it differs to some extent from the black 
of commerce, stated to be derived from c. especially in 

Varnish possessing lower acid and saponification values.” Some varnish man^acturers 

Varnish. supplied reported that it was suitable for the 

Baamoi Taint. preparation of a hard drying varnish, such as is required for enamel pamts, 
though the dark colour of the resm would prejudice its sale and it was not hkely 

to fetch more than 18s. per cwt. * low • j.v, 

O sikkimense King, Journ* As. Soc. Bmg., Ixn., pt. n., 187;, is tn© 
augalDhuv. " nar-k-pa, etc. A very tall tree of Nepal and Sikkim—the iimer 

valleys of the Eastern Himalaya up to altitudes of 3,000 feet. It yields a olea,r 
amber-coloiK 0 d brittle resin that is burnt in incense by the Lepchas. Dymock 
iJourn. Bomb. Nat. Hist. Soc., 1891, vi., 409) speaks of an amber-coloured resm-- 
the incense (goTcahdhu'p)—^^^ be was thus doubtless speaking of this plant and 
not of c. heuguiense as he supposed, e HikhimenHe has of late years become 
a scarce tree, due apparently to the demand for tea-box woods. The timber 
is said not to warp but to decay mpidly. 

- C. strietum> Koxb., FI. Ind., iii., 138; Talbot, Lwt Trees, etc., 190*^, 70. 

* The Black Dammar, gicgul, hula-dammar, harapu hong^ham, harang hunthrikam, 

hundriham, manda dhup, raldh'dp, thelU, etc. A tall tree of Western and Southern 
India from the Konkan southwards. When in yoimg foliage it is almost crimson 
and is in consequence very cqnspicuous on the Ghats, up to altitudes of 5,000 
feet. It yields the resin known as the black dammar of South India. The 
timber is worthless, and to obtain the resin the trees are fired. Vertical cuts are 
made on the bark and a mass of brushwood thereafter fired around the base 
Oollectinff of the trunk. In about two years’ time the dammar is said to begin to exude 

Seasons. from the stem and to continue to flow for ten years afterwards, during the 

months of April to November. This is collected in January and traded in all 
over Southern and Western India, but owing to its high price is not much 
exported. The supply comes chiefly from Travanoore and the resin fetches 
Price. about Rs. 3 per 18 lb. It is employed in the manufacture of a bottling wax 

or for varnish, etc., and in medicine as a substitute for Burgundy pitch in the 
manufacture of plasters. Bull particulars of the chemical properties and medi¬ 
cinal uses will be found in the Dictionary. The substance was examined and 
reported on by the late Mr. Broughton. {Of. King, Journ. As. Soc. Beng., 1893, 
Ixii., 184^8, tt. 10-3; Gamble, ikfan. Ind. Tinibs., 140-1 j Cooke, FI. Pres. 
Bomb., i., 201-2; Brandis, Ind. Trees., 130.] 
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OANAVALIA BNSIFORMIS, I>€.; FI Br. Ind., ii., 195 ; 
Wight, Ig., iii., t. 753 ; Dnthie and Fuller, Field and Garden Crops, pt. iii., pL 
] xyi ; Cooke, FI. Pres. Bomb., i., pt. ii., 372 ; Prain, Journ. As. Soc. Beng., 
1897, 66, 418; also Beng. Plants, 1903, i., 394; Duthie, FI. Upper Gang. 
Plain, L, 235 ; Leguminos.®. The Sword Bean or “ Overlook,” sometimes 
called Patagonian Bean, shirnii, hadsamhal, mehhun, mahJiam-sMm, sem, 
sufed'Sem, tihon, ahai, gavari, segapu, pehnaing-ni, etc. 

A perennial climber cultivated throughout India, from the Himalaya to 
Ceylon and Siam, common in gardens or on the borders of fields and over the 
roofs of huts. The young and half-grown pods constitute the so-caUed “ Prench- 
beans ” of Europeans in India, but they are also eaten by the Natives, especially 
in curry. Some five kinds, probably only races, are reported to be grown, of 
which the form known as hilwa, a whit© narrow-podded condition, is considered 
the best. The mature seeds are said to be eaten fairly extensively in Mysore and 
in some parts of the Bombay Pres^ency. By the Mifiiammadans, here and there 
all over India, they are appreciated as a vegetable and eaten along with meat, 
especially that of the white-seeded form. There are three wild species, viz. 
c. virosa, W. & A. {hath-sMm, hala-shim), very plentiful throughout India and 
by some writers regarded as the origin of the cultivated plant. It has been 
reputed to be poisonous. €. Uneata, DC., a littoral species creeping along the 
sand, and c. ohtusifoUa, DC. (€. ensijbrntis, uar. a common climber 

along the banks of tidal creeks and rivers. 

248 


CANNABIS OR HEMP 


CANNABIS 

SATIVA 


CANNABIS SATIVA, Linn .; C, indica, Lamh ; FI Br. Ind., r).E.P., 

V., 487 ; Rheede, Hort. Mai., 1690, x., pL 60—1; Rumphius, Herh. Amh., 103-26. 
1750, V., 208-11, pi. 71; Roxb., FI. Ind., iii., 772 ; Dutbie and Fuller, Hemp. 

Field and Garden Cro'ps, 1882, pt. i., 80-1, tt. xix., xx. ; Prain, Morfhol., 

Teratol., and Bidin. of Flowers of Cannabis, in Scient. Mem. Offlc. Med. 
and San. Dept., Ind., n.s., 1904, No. 12; Urticace^. 

The following may be given as the more important namesHemp (fibre), Vernacular 
Indian-hemp (the narcotics), Canvas (coarse textile), English ; cannabis, Greek 353’ames. 
and Latin; canaib, Keltic; kanas, Modern Breton; chanvre, Fr. ; canamo, 

Sp. ; canhamo, Port. ; canape, It. ; canapa, Rnman. ; canep, kerp, Albanian; 
konople, Rus.; konopj, penka, pienka and penek, Polish and Old Slav.; kemp, 

Belg. ; hampa, hamp, Swed. and Danish; hanf or hanaf. Old High Germ. ; 
hampr, FT. Germ. ; knapios, Pruss.; Hanfr, Iceland ; hennup, kennip, Dutch; 
kenevir, Bulg.; kentyr, Tartar; kant, Erse ; kanaq, Armen.; schema, Mughal; 
dschoma, Tan jut; nasha, asarath, malach, Turk. ; kin-dur, Turko-Tart. ; kirs, 

Bokhara; kandir, Kashgar; kanabira, Syrian ; kinif, Kurd. ; kief, Morocco ; 
ta-ma, si-ma (great or male) and tsu-ma, chu-ma (seed-bearing or female), 

Chinese ; asa (the plant and fibre), nuno or jofu (the hempen cloth), Japanese; 
bhangd, vijayd, indrcLsana, Sanskrit; bhang, beng bhang, haschisch, siddhi, sabzi, 
ganja, charas, majdn, jia, kas, Hind., Beng., Nepal, Pb., C. Prov., Kach, 

Guj., Deccan ; sini, sirin, Sind; ganjdyi, korkkar, kalpam, Tam. and Tel.; 
gingi-lackidacki, ginjil-achidachi, [kalengi-cansjava (male) or bhangi, etc., 
of Rheede, gingi of Rumphius), Malay; kinnah, hinab, of younger Serapion, 
schehedenegi in Matthiolus, and axis or assis in Acosta, Linschoten, Rumphius, 
etc., Arabic {axis, assis are doubtless the Arabic haschisch) ; dakka, docha, 

Hottentot; and riamba, diambe, or jamba, W. Africa (Negro); darakhte-kinnab, 
bang., nabatul-gunnab, Persian; bhen, sejav, Burmese; matkansha, ganja-gaha, 

Sinhalese ; ahets-mangha, rongoyne, Madagascar. 

Habitat.—The Hemp plant grows in a mid or spontaneous state over Habitat, 
so wide an area, but at the same time is always so closely associated with 
places that are or may have been inhabited or used as trade routes, that 
it is difficult to say where it originated. The widest range claimed for 
wild hemp covers the area from Trans-Baikal and Dahuria westward and 
southward to Bokhara, the Trans-Caspian province, Russia south of the 
Caucasus, and, according to Hooker, the North-Western Himalaya. It 
is, however, as plentiful in an acclimatised state in Japan and Northern 
China, and in the Sub-Himalayan zone of Northern India, as in any part 
of the region indicated, though it is admittedly there only a plant of 
waysides and waste places. Having regard to the value of the situations 
it afiects, Prain, in his report on ganja, does not regard it as indigenous 
either in India proper or along the North-West fcontier. But even ^ 
in some of the Siberian districts accepted as part of its original 
home, it has been noted as occurring near dwellings, and Gmelin {FI. 

Sibir. Hist. PI., 1768, iii., 104) seems to believe it to be wild simply 
because the Buriats and Krasnoiar Tatars do not actually sow it. The 
arguments against its being wild in Northern and Central Asia are thus 
almost as strong as in the case of Eastern and South-Eastern Asia. So 
far as India is concerned, the conclusion of the Hemp Drugs Commission 
is probably correct, namely that it is not indigenous. 

Properties and Uses .—The hemp plant is known to yield three Products, 
distinct products, or perhaps rather groups of products, separately dealt 
with in this work :— 

A BAST EiBRE, largely employed in the manufacture of cordage Fibre, 
ropes and coarse textiles. 

An EDIBLE SEED, from which a useful fatty oil is expressed. Edible seed. 

A NARCOTIC resinous substance that appears in trade in three chief Narcotic. 
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forms, known as hhang, charas, and ganja, and wMcli cKemically consists 
of a resin and a volatile oil. 

The word hangra is given in Nepal to a coarse cloth made from the nettle 
GirareUnia hefei'opjiyiiu and in Sikkim a similar textile bears the name gunnia, 
while in Burma the name gun or gwon denotes JBeeUmeritt niveau and in 
Bengal the fishermen’s nets made of rhea fibre are called gangajalu, A coarse 
cloth made in Mysore from Crotaiartu is also named gunj. It is thus somewhat 
surprising that in India the best-known nettle fibres, including hemp, bear 
names that have the sound of hhanga or ganja (though possibly quite uncon¬ 
nected). Christopher Acosta {Tract, de las Drogas, 1578, 359-61) figures and 
describes the ''BangueJ^ Mandelslo {Travels, 1662, 37) speaks of Bengi,'"'" 
a drug made from hemp. Fryer (New Acc. JEJ. Ind. and Pers., 1672-81, 126) 
mentions “a Fakier drimk with Bang” whom he saw in Surat. On the 
Himalaya, where Camtahis suUva. is grown for its fibre, the male plant is 
called pMZ hhdng and the female gul —or g'ltr-bhdnga. At Indore the male plant 
is hari and the female bhamgera. Very nearly throughout the world wherever 
hemp is cultivated the larger and more prolific plant has been taken as the male 
(though as a matter of fact it is botanically the female). Brain informs me 
that he believes, with the Mongolian races, the sexes are not as a rule reversed. 
The names given to the two forms or sexes are therefore interesting. From 
Gerarde (1636) we learn that in his time English writers spoke of the one plant as the 
‘‘ Male ” and called it “ Charle ” or “ Steele Hempe ” (p. 1083), or “ Winter Hempe,” 
and of the other as the “ Female ” (or, as he calls it, Femeline, botanically the 
male), the “ Barren Hempe ” or “ Summer Hempe,” and by more recent writers 
Fimble Hempe.” Gerarde makes an interesting observation in this con¬ 
nection :—“ There is another, beeing the female Hempe, yet barren and without 
seed, contrarie unto the nature of that sex; which is very like to the other 
beeing the male, and one must be gathered before the other be ripe, else it will 
wither away and come to no good purpose.” The corresponding German names 
are Fimmel (male) and Maschel (female). It is, however, significant that in 
none of the prehistoric remains of Europe has hemp been found, though flax 
is frequent. [Of, O. Schrader, Reallexicon, etc., 330-1.] 

But Gerardo’s observation regarding the necessity to remove the male plants 
(the “ females,” as he calls them) because otherwise the crop may come to no 
good, is curiously suggestive of the Bengal practice, that will presently be 
explained. As a matter of fact, however, it is the general custom in Europe to 
remove the male (or, as it is called, “female ”) plants some 20 to 40 days before 
the female (male) is harvested, the reason being that after the dissemination of 
the pollen the male plants rapidly mature, so that long before the females have 
formed their seeds the fibre in the male stems has been ruined. Similarly, if 
the seeds be allowed to ripen, the fibre of the female plants will also be ruined. 
It accordingly is the custom to harvest the female crop when in a half-ripe 
condition, that is to say, the seeds have not been fully matured but they are 
at that stage rich in oil and thus afford a by-product of no small importance. 
Still further, it seems the ctistom, in some parts of Europe, to store the stems 
for a time before separating and cleaning the fibre. The fibre cleaned in winter 
is accordingly called Winter Hemp and that retted in spring and cleaned finally 
in summer is described as Summer Hemp. But like the names ‘‘ male ” and 
“female,” the terms “summer” and “winter” are often inverted. Lastly, 
the greatest possible confusion exists in the literature of this subject as to 
whether or not the botanically male plant yields a fibre, and, if it does, its 
relative value to that of the female. [Of, Crawford, Indust, of Russia, AgrL 
and Barest, 1893, 139-43; Wiesner, Die Mohst. des Pfianzenr., 1903, L, 520, 
ii., 300.] Wilson {Farm Orops, 1859, ii., 325-43) gives what is doubtless the 
complete statement when he observes that the plants flower in about twelve 
weeks after the date of sowing, “and then is seen the peculiarity of the 
cultivation of hemp as compared with other crops. If the crop be intended 
for fibre only, the harvesting generally takes place as soon as the process of 
flowering is completed, and both ntale and female plants are pulled at the same 
time and treated in the same manner. When, however, the double produce of 
fibre and seed are desired, a different method is pursued, by which the full produce 
of the crop is secured.” The male plants are pulled up by the roots, care being 
taken not to injure the female, which are left on the field for a further period. 
“ The male plants are collected and tied in small sheaves, and either left standing 
in a convenient place till dry or at once taken to the retting vats.” Morris 
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(Cantor LecL, Journ. Soc. Arts, 1895, 901) says the fibre of the male plant is tougher 
and better than that of the female. It is separated by retting, I^e^mg 
and scutching as in flax. [Of, also Dodge, Cult, of Hemp and Jute, U.S, JJept. 

Agri. Fibre Investig. Eept., 1896, ‘No. 8.] In ISTew Jersey experiments were soil and Climate, 
conducted to test the influence of environment on the relative production of 
male and female plants. On rich soils twice as many female as male plants 
spring from the seeds. So also seed collected late in the season was found to give 
more pistillate than staminate plants. 

Turning now to the mistakes made by Gerarde and most of the early writers wild Hemp, 
regarding plants supposed to be wild states of Cajmahts sativa, it may^ be 
observed that in the classic literature of this subject in Europe, India and Chin^ 
exactly parallel examples of error may be cited to those of the 13th to 18th 
century writers. In India from the time of the early Mughal Emperors, at co^usion wiih 
least two, if not three fibre-yielding plants have been recognised as forms of 
hemp, viz. bhangd or sana patsan (Mihiscit^s 

and san (or sunn) {Crof<tiftviajnn<iea>). The first two are mentioned, for example, Sa^kdt 
in the Ain-i-Ahhari (1590, Blochmann, transL, i., 87) in such terms as to leave no Literatoe. 
doubt as to the palmate-leaved san having been recognised as distinct from the 
yellow-flowered sanoi another passage (Gladwin, transl., i., 101). But while sana 
—a fibre—occurs in the Institutes of Manu (probably of date 100 to 500 a.d.) 
and in some of the later Sanskrit works, it apparently denotes rather 

than It would thus seem as if the word sana to denote the true 

hemp had been a comparatively modem usage. 

History.—The names schema and deschoma given to it, according to John Am- Hemp in 
manus (Stirp. Ear. Imp. Euth., 1739, 174), in Dahuria, are suggestive of the Chinese China. 
ta-ma (great-m«), si-ma (male-ma), tsu- (sometimes written chu-) ma (female and 
seed-bearing-w^a). Bretschneider says ‘‘ the character 'tna, which nowadays^ is 
a generic term for plants yielding textile fibres, was in ancient times applied 
exclusively to the common hemp plant Cttnnahis smtiva, Linn. It would, in 
fact, seem fairly certain, if the plant be excluded by botanists from the position 
of being regarded as indigenous to China, it has been frequently mentioned in 
the Eh-ya, and special characters are employed to denote the fibre plant as distinct 
from the seed-beariug form. In fact it would seem that so very ancient is the 
character ma that it denotes conjointly fibre and oil (or food). Dr. Henry has 
pointed out to me that the character in question looks not unlike two plants 
within a partially protecting line. Whether or not the very character used to 
denote ma was intended to convey the idea of the two forms, the double property 
was certainly known from the most ancient times. [Of. Kew Bull., 1891, 247—59.] 
Bretschneider accordingly observes:—“ As hemp-seed was an article of food, 
hemp in ancient times was reckoned as one of the five, or nine, kinds of 
grain.” The Lu Shi (Sung dynasty) relates a tradition according to which 
the Emperor Shen Nung (28th century B.c.) first taught the people to culti¬ 
vate the ma. 

Discussing the classic names associated with India, G. A. Grierson (Note Indian Classic 
on the Eeferences to the Hemp Plant occurrmg in SansTcrit and Hindi Literature, Beferences. 
in H.D.O.E., iii., 246) mentions hhanga, indrdcdna and vijayd or jayd. “The 
name bhanga occurs in the Atharvaveda (say 1400 B.c.). The hemp plant is 
there mentioned simply as a sacred grass.” It was one of the five herbs offered 
in oblations, viz. soma, Tcuca, bhanga, barley and sa'ha. “ The first mention of 
bhanga as a medicine which I have noted is in the work of Susruta (before the 
8th century a.d.), where it is called an antiphlegmatic. During the next four 
centuries bhangd (feminine) frequently occurs in Native Sanskrit dictionaries 
in the sense of hemp plant.” “ In the 10th century the intoxicating nature of 
bhang seems to have been known: and the name indrdgana, Indra’s-food, &st 
appears, so far as I know, in literature. Its intoxicating power was certainly Intoxicating 
known in the beguming of the 14th century.” The synonym vijayd (the 
giver of success) often has the alternative meaning of haritaki 
Dutt (Mat. Med. Hind., 1900, 235-41)—a great authority on the Sanskrit names 
of plants—says a mythological origin has be^n invented for this plant. It is 
reputed to have been produced in the shape of nectar while the gods were 
churning the ocean. In part confirmation of that view it may be mentioned 
that in the medical treatise that constitutes The Bower Manuscript (translated 
and annotated by Dr. A. E. Budolf Hoemle) no mention is made of Indian 
hefinp in any form. The MS. was found at Kucha, Eliotan, which aooor(tog to 
Stein was engulfed by sand towards the close of the 8th century. It is thus 
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very possibly the oldest Indian MS. of a medical work extant. But in the 
Pharmacographia Indica the following occurs, “ It is mentioned along with the 
Vedic plant janjida^ which has magic and medicinal properties and which is 
described in the Aiharvaveda (ix., 34, 35) as a protector.” “ The gods are 
said to have three times created the herb {oshadM)^ “ The intoxicating proper¬ 
ties which the plant possesses in its Eastern home appear not to have been 
discovered until a more recent date, but in the fifth chapter of Manu, Brahmins 
are prohibited from using it, and in the sacred books of the Parsis the use of 
hana for the purpose of procuring abortion is forbidden.” It may, however, 
be pointed out that the authors of the Pharmacographia Indica would perhaps 
have been more correct had they stated that the magic plant was called sana 
not hhanga and was spoken of as springing from the saps of husbandry—it 
was therefore a cultivated plant and one possibly of moist soils. On the other 
hand, Dr. Krishna Garde of Poona, in his evidence before the Hemp Drugs Com¬ 
mission (vii., 173-9), stated in the most emphatic manner that in the ancient 
classic literature of India there was “ not the slightest reference, direct or implied, 
to the narcotic properties of the plant.” Panini, he continues, “ refers to it as 
cultivated in fields (evidently for its fibre and seed). Manu and Kaushitaki 
Brahmana refer to it as a source of fibre. Later Sanskrit commentators and 
lexicographers interpret bhang as shana, the Bengal sunn plant (€>*otiii€iria 
j»r,wf«fe), which has been known in India from time immemorial as a plant-yielding 
fibre.” There are no Sanskrit names for ganja or charas; all the words so used, 
according to Dr. Parker, have been recently coined. In the “ Sabha Parva ” of the 
Mahabharata, the Sakas (Scythians of Turkestan) are spoken of as bringing 
presents of thread sprm by worms and patta. In that reference apparently 
the fibre of hemp may have been denoted, but it was not called aana but 
patta. 

Grierson (in his communication to the Hemp Drugs Commission) observes that 
the first reference to ganja which he has noted is about 1300 a.d. He then adds 
that according to an old Hindu play written in the beginning of the 16th century 
Siva himself brought down the bhang plant from the Himalaya and gave it to 
mankind. Jogis are well-lmown consumers of bhang and ganja, and they are 
worshippers of Siva. In this connection also it may be explained that Grierson 
has permitted me to re-submit to him personally the controversy regarding 
the bhangd, garvja and scma of Sanskrit literature. While he diffidently 
urges that comparative philology is out of his liue, he points out that if it be 
accepted that bhanga is an Aryan (not a Semitic word as Burton suggests), it is 
derived from bhanj —to break (transitive). In that sense it occurs not infre¬ 
quently in names of plants other than Ca.itnahi^, such as gdtra-bhangd (= body¬ 
breaking), hatu-bhanga {— pungent bhanga); so also in certain combinations such 
as prishtha-bhangd (= back-breaking—a trick in wrestling). But if the deri¬ 
vation from bhanj be correct, then the breaking ” might refer to the senses 
and have the meaning of “to rout.” The Indian bhanga and the Avesta banha 
(the Persian bang) have a common origin and the “ bh ” form is the original. 
The reverse is improbable if not impossible. The nearest certain common root 
is the Sanskrit bhanj already mentioned (suggestive of a hypothetical hhranj, 
and of frangere, brechen, break, etc.). [Cf. Hehn, KuUurpfl. und Haust., 471-2.] 
The word bhcmga has both a male and female form, a circumstance suggestive 
of the botanical male and female plants, and if so that fact might be viewed as 
removing it from sana (which usually denotes Crotaiaria J^f‘>^cea). Commenting 
on the word sana, Grierson says its origin is unknown to him but that the cerebral 
“n” suggests a previous “rn.” It can have nothing to do with indra-asana 
(Indra’s-food). Prain, on the other hand {Cult, and Use of Ganja, 1893, 43), regards 
sdna as the most interesting of the Sanskrit names for this plant. Prof. 
Rapson writes me that it is quite possible the original form of the word was 
Kavpa^-Ls, hence the numerous Teutonic names like the English “ hemp ” and 
the early English “ henep.” The Greek and Latin “ k ” often changes into 
“ h ” and the “ b ” into “ p ” on passing into English. But if this be so, the 
final “ b ” was dropped off in San^krit^—the ^ana may have been originally sanab. 
The sound-changes involved are quite regular, namely the Sanskrit “ s ” (the 
palatal sibilant) passing into the Greek and Latin “ k ” sound, and then into the 
English “ h.” But O. Schrader {Reallexicon der indogerm. Altertum., 1901, 331) 
observes that the bis or pis in the Graeco-Thracian Kavva^cs is suggestive of pis, 
pus, the (Finnic) Siryonian and Votiak word for nettle, so that the original may 
have been Kavva-^Ls and meant hemp-nettle, 
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iCf. Buchanan-Hamiiton, Acc. JDinaj,, 1833, 207; Eoxb., Oba. Hemp 
and Max Substitutes, 1801 ; Badeii-Powell, P&. Prod. 1868, 292-3, 377, 504-7; 

Hem Chunder Kerr, Cult, and Trade in Ganja, 1877 ; Qanja and Other Drugs 
in Ind., Paxliam., Paper, March 3, 1893 ; Pharmacog. Ind., 1893, iii., 318-37 ; 

EepL Ind. Hemp Drugs Comm., 1894, 7 vols. (abbreviated into H.D.O.E.); 

Prain, Eept. Cult a'nd Uses of Ganja, 1893; Imp. Oaz., Ind., 1904, iv., 259-61; 

Hanausek, Micro. Tech. Prod. (Winton and Barber, transL), 1907, 77-81.] 

I. THE FIBRE HEMP. (Seed, pp. 256-7, and Narcotics, pp. 258-63.) 

Cultivated and Wild States of the Plants. —The remarks already 
made regarding the male and female conditions of Canmibis sativa have 
indicated some of the chief opinions that prevail in Europe regarding 
methods of cultivation. It has moreover been incidentally implied that 
in India, hemp is grown for either of two main purposes: (a) the 
supply of the narcotic; (b) the production of fibre. It is, however, 
very generally admitted that in the plains of India, while the narcotic 
principle is readily developed, the fibre is as a rule but very imperfectly 
formed. In many reports it is affirmed that certain forms of hemp con¬ 
tain a stronger or a better flavoured narcotic than others, circumstances 
explained by some authorities as being consequent on more careful 
preparation. \Cf. Kotah State Mem., H.D.C.R., app. hi., 178.] Prain 
says, ‘‘ Bhang is held in very diflerent degrees of estimation according to Climatic 
the locality in which it is grown; that from the plains is valued more 
highly than that from the submontane tracts along the Himalaya.” 

On the North-West Himalaya the plant is fairly extensively cultivated, 
however, as a source of fibre, the narcotic being but indiflerently produced. 

In some localities ganja is said to be obtained, in others char as, in a third 
bhang, while in Sind it is reported that the plant afiords a good fibre as well 
as a fair quality of bhang. These peculiarities are not, however, by 
recent opinion accepted as involving conditions that are even racial in * 

value, but are viewed as the direct results of climatic and soil influences, change from 
Prain, moreover, remarks, ''We must conclude that, having reached l-^rcot?- 
India as a fibre-yielding species, the plant developed the narcotic yielding, 
property for which it is now chiefly celebrated there.” So also the H.D. 
Commissioners in their Report (i., 17) observe, " The function of the 
Commission is to test by the information they have collected the views 
therein expressed regarding the probable existence of races capable of 
yielding as a speciality the diflerent products—fibre, ganja, charas and 
bhang. The only diflerences recognised in the plant by the people are Differences 
between the wild and the cultivated plant, the male and the female and the 
varieties of the male and female plants already referred to.” Summing up, 
the Commissioners, however, observe that " there is no evidence of racial 
speciality or differentiation of the decided sort suggested ” by some writers. . 

Similarly it may be pointed out that Roxburgh was apparently much 
impressed with the absence of distinctive varieties. " Few vegetables,” 
he remarks, " so widely diffused over almost every part of the known world, 
and under the immediate management of man, have undergone less change.” 

{Trans. Soc. Arts, London, 1804, xxii., 385). It is thus certain the plant 
has varied structurally to a far less extent* than might have been antici¬ 
pated. But racial characteristics are not necessarily botanical mani- Racial but 
festations, and that the plant has changed is at once evident by the 
widely different products which it affords. It has not as yet, however, 
been critically examined and compared province by province on the 
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field from tie standpoint of tlie cultivator. Eoxburgli was not aware, 
for example, that in Asia “ the fibres of the bark have ever been 
employed for any purpose,” so that he certainly had not studied all the 
racial forms that may have existed in India even in his time. 

In the Eeport issued by the H.D. Commission (i., 32), reference is 
made to there being two forms of the plant in Kashmir: The bhang, 
which grows on both banks of the Jhelum below the city of Srinagar, 
is known as hathiya bhang, is weak in narcotic and is used only for its 
fibre and for burning. The wild growth is very abundant. It supplies 
all the wants of the people, and there is consequently no cultivation.” 
So again {l.c. i., 30), doubt is thrown on the existence of the plant in 
Burma. It is probably not so plentiful in that country as in India. 
Pottinger and Prain, however {Note on the Botany of the Kachin Hills, etc., 
in Eec. Bot Surv. Ind., i., 219), found it near the Kyeng-mo Kha, in the 
forests, and they add that the people appeared to have no knowledge of 
ganja and no idea that the plant possessed narcotic properties. But while 
Indian authorities thus throw doubt on the existence of cultivated forms 
of the plant, in Europe and America those engaged in the hemp industry 
have no hesitation in recognising many well-established races. Dodge, 
for example, says several varieties are recognised, such as that cultivated 
in Kentucky, having a hollow stem, the most common. Then there are 
the following forms: China, Smyrna, Common European, Bologne or 
Great hemp, the cana'pa ficcola or small Italian, and lastly the Arabian. 
\pf. Boyce, Treat on Cult of Hemf., etc., New York, 1900.] 

Early Experiments, —On more than one occasion pubhc interest has 
been aroused as to the possibility of India becoming a source of hemp 
fibre. That the plant was completely acclimatised over the greater part 
of the plains and fairly extensively cultivated on account of its narcotic, 
are circumstances that have been cited in support of the contention that 
apathy and indif erence had to account for India’s backwardness in hemp 
production. During the closing decade of the 18th century the East India 
Company made various experiments on an extended scale. Eoxburgh, 
in a letter dated Calcutta, 24th December, 1799, expresses somewhat 
piquantly his astonishment on finding a Mr. Sinclair sent from England 
to estabhsh the cultivation of hemp, a thing I had begxm some time 
before.” Sinclair seems to have died shortly after his arrival in India, 
but the experiments were continued for a few years. Speaking of san- 
hemp {Crotalariajtmcea), Eoxburgh wrote in his Plants of the Coast of 
Coromandel (1798,ii., 50,1.193), ^^This useful plant yields the Hindoos their 
best hemp, for they have no idea of the superior quality of the bark of the 
common hemp-plant {CannaMs), which is indigenous in all parts of India ; 
but of that plant they only use the leaves as an intoxicating drug. I 
have taken some trouble to teach the natives the use of a plant which 
hitherto they have only abused, by making some of their farmers witnesses 
to every part of the culture and preparation of the hemp, and which, on 
being compared with their tschanamoo hemp, they were perfectly con¬ 
vinced was infinitely better ; ^t the same time the culture being equally 
easy, and the produce equally large, I have reason to think a few 
years will bring it into general use in these parts, and by decrees 
over India.” r ? j 6 


In the early experiments European seed and European cultivators were 
alike imported, and every effort made to ensure success. Cultivation 
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and manufacture were carried on at Rislira, Cassimpore, Maldali, Gorakh¬ 
pur, Mhow, RoMlkand, Azirngarh, etc., etc. The results were every- Repeated 
where unsatisfactory. Still, however, inquiry and experiment were re- 
instituted in 1871, especially with regard to the fibre of the rejected stems 
from ganja cultivation; but the result was again unfavourable. The 
area of possible cultivation of hemp fibre was admitted to be that where 
it has from time immemorial been produced, namely the slopes of the 
warm temperate Himalaya. But it may fairly well be affirmed that the Himalayan 
Himalaya as a possible extended source of supply has not been fully 
exploited. Recent and future increased facilities of transport may be 
looked to as giving openings for developing the trade in Nepal, Kumaon, 

Simla, Kullu and Kashmir hemp fibre. Some years ago the East India 
Company made contracts for Ifrmalayan hemp {H.D.G.R., app. iii., 26, 

27, 231). For this purpose advances were made to the cultivators, and 
the fibre purchased at a fixed rate. The system worked well, and should 
a demand arise in the future, it might be resumed as the best mode of 
dealing with a community of very poor cultivators. [Of. NM, Prov, Gaz., 

X., 799-805.] 

CULTIVATION AND CHIBP LOCALITIES.— CminaMs sativa is Production, 
grown as a source of hemp fibre in two localities: (a) the North- 
West Himalaya, including Kashmir, and to a much smaller extent in 
(b) Sind. The wild or fully acclimatised plant is called jangli-lhang, or 
ganam-hJiang. Whether the two conditions—^the wild and the cultivated 
—can be separately recognised seems doubtful; still it is a fact that the 
wild is useless, or nearly so, for either fibre or drug. 

(а) GarAw'a/.—-The fibre-yielding plant grown in this district is met with 
on rich land having a north exposure. It is believed, moreover, that it would 
be impossible to give it too much manure. The small plots assigned to hemp 
are accordingly, as a rule, seen in immediate proximity to the cultivator’s house, 
and are carefully protected.^ The crop does not succeed below 3, OOP, nor 
much above 7,000 feet in altitude. It is sown in May to June (about 60 lb. to Seasons, 
the acre), and during growth the land is once or twice dressed, and where neces¬ 
sary the plants are throned out so as to stand a few inches apart each way. By 
September to early in November the crop is ripe, and may then stand from 10 to 

14 feet in height. The plants that bear seed are called sujango or halango, and Eorms. 
those that do not are phulango. The stems are cut with a sickle and spread 
on the ground to dry for 24 hours. Those who desire to procure charas (? ganja) 
now rub the fruiting tops and young leaves between their hands and thus procure 
the drug. The leaves are as a rule regarded as useless, but a small quantity may 
be collected, dried, and employed as hhang. The seeds are gathered, and con¬ 
stitute the second valuable product of the plant. The halango stems are exposed 
to dry, and are in due course retted and the fibre separated and cleaned, as with 
the male stems (see p. 50). From the fine fibres of both plants the teoha or sheet 
worn by the people in Garhwal is prepared. Nearly one-third of the population 
of that district are clad in hempen garments. While that is so, it is remarkable ^^^popjfiar. 
that a certain odium is associated with the cultivation of the hemp plant, and 
hence only the low-caste farmers {d6m8)j or the half-caste Kajputs (Khasia- 
Kajputs) will grow it. [0/. H.D.O.E,, v., 19, 20, 41-8, 76-8.] 

(б) Kumaon.- —A highly instructive account of the cultivation of hemp^fibre 

in Kumaon will be found in the QazeUeer of N,W. Birnalaya (1882, 760-7). The 
system pursued differs in no essential from that just detailed, and the objection 
to being classed, as a “ hemp-grower ” also prevails. In the Hemp Drtigs Report 
(Z.c. i., 93) mention is made of the manufactures produced, which it would appear 
are fairly extensively exported from Almora to the plains. Owing to the use¬ 
fulness of the plant its cultivation is said to have recently been considerably 
extended. The manufacturers of hemp string and rope are reported to be a 
special class of people called horas or pajais. ° 

(c) Nepal. —this State the sowings are usually made a little earlier than 
in Kumaon and Garhwal—viz. from March to April, and the crop is accordingly 
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So much has already been indicated of the narcotic property of Indian 
hemp that the subject need hardly be further dealt with in this work. 
Moreover, it has been so thoroughly treated of, in the publications quoted 
in the opening preamble, that it seems only necessary to refer the reader, 
who may desire full particulars, to these most useful publications. As 
already explained, there are primarily three forms of Indian hemp, with, 
under each, local modifications, special preparations, adulterants and 
imitations. Chemically, all three are one and the same. They represent 
difierent methods of production, different degrees of purity and intensity, 
and are often so blended into each other that their isolation becomes 
impossible, or nearly so. They may, however, be indicated briefly, as 
follows :— 

1. Bhang. —This is also known as siddhi, svbji, or sabzi, thandai, 
fatti, etc., and in Central India it is vijaya, huti, and sabzi. It consists 
of the specially dried leaves and flowering shoots of either or both the male 
and female plants, whether wild or cultivated. Lt.-CoL Prain dissents 
somewhat from this opinion, since he would appear to believe that the 
male plant is inferior to the female in value as bhang, “ There is reason 
for thinking,’’ he says, “ that from the best bhang male leaves are ex¬ 
cluded.” The narcotic principle, though not present in the very young 
state, begins to form with the growth of the plants, and reaches its greatest 
abundance about the time the flowers appear. But it gradually diminishes 
as the leaves pass maturity, and is entirely absent (or nearly so) from 
leaves allowed to turn yellow and to be dried up while still attached to the 
plant. [Baden-Powell, Pb. Prod,, i., 505; H.D.C,R., hi., app., 153; 
Prain, Cult, and Use of Oanja, 12.] 

The dried leaves as met with in the Indian drug-shops usually consist of a 
powder known as siddhi, and this may be composed of fragmentary leaves only, 
or, as already stated, of the inflorescence as well, and even of the seeds. Some¬ 
times this is called r>atti (the leaf), the word bhang, the most general of all, having 
more often a wider signification than the dried leaves. Siddhi is collected on the 
plains and lower hills, frequently from the wild plant, but here and there, all over 
the country, small plots may be seen near the homesteads in which the plant 
exists in the condition of semi-cultivation. When prepared for consumption 
the fragments of the plant are groxmd to a paste, and of this an emulsion is 
made which, after being Altered through a cloth, may be consumed in that 
form, or flavoured with sugar, spices, cardamoms, melon seeds or mAk. The 
simple beverage goes by various names: bhang or siddhi in Bengal; siddhi or 
thandai in the United Provinces ; ghota in the Central Provinces ,* and ghota, 
tadhal or panga in Sind. In Madras a similar liquid is called ramras or ram- 
rasam, which in Upper India is sometimes called dudhia. In Poona a beer made 
with jxiar and bhang is called bhoja. Occasionally mxjsk or other perfumes are 
added to disguise the objectionable smell, while to make the beverage more 
intoxicating and poisonous, opium, dhatura seeds, arsenic, strychnine, aconite, 
oleander root, and the seeds of black henbane are used. The special employment 
of the roots of certain grasses such as rice and judr is frequently resorted to (see 
Sorghum vulgare, p. 1040). A preparation of Indian hemp and alcohol is called luthi, 
and a drink called mudra (used in Baluchistan and the Panjab) is said to contain 
hemp, opium, alcohol, and dhatura. Majun is a sweetmeat prepared from the 
emulsion ; it is extensively eaten all over India. The Emperor Baber mentions 
in his Memoirs (1519) the nui^ber of times he had partaken of maajun."^ 
John Lindsay [Joum. Captivity in Mysore, 1781, iii., 293) tells of his soldiers 
having been obliged to eat a “ majum.’'^ The practice is, therefore, a fairly 
ancient one. Lastly, it may be pointed out that in Thomas de Quincey’s 
Confessions of an English Opium-eater, madfoon^^ would seem to be spoken of 
(but quite incorrectly) as the Turkish name for opium. 

Of all the forms of Indian hemp bhang is the least harmful, and, according to 
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the vast majority of the opinions recorded by the H.D. Commission, it is the beer 
or refreshing beverage—the occasional indulgences or luxury of the middle and 
better classes of India. A large percentage of the people use it, and apparently 
with less injurious consequences than the similar consumption of alcohol in 
Europe. It is not, however, a cheap beverage, since the flavouring and per¬ 
fuming adjuncts are expensive. By the people in the localities where the plant 
is wild, however, it is often employed in the form of a simple infusion without 
nny adjuncts, and then of course it may be had for the trouble of collection and 
preparation. It would seem satisfactorily proved that no form of Indian hemp 
possesses the property of establishing a craving for its continued and extended 
use. The total prohibition, even wwe that possible, would therefore be strongly Prohibition 
opposed by the majority of the people, though the fiscal control established by l^-esented. 
the Government meets with their very general approval. Honigberger tells us 
that in his day, “ not far from the outside of the Delhi gate at Lahore, near the 
road to Amritsar, close by my hospital, there was an establishment called Sed 
Gunge, where this beverage was delivered gratuitously.” Several witnesses o-iven Pree. 
reported to the H.D. Commissioners places where the beverage was daily given 
(even now) to all applicants free of charge. Dr. Ewens alludes to the seats 
(tahiars) in Lahore, where men assemble to drink bhang. Moreover, the use of 
bhang is considered essential in certain religious observances by a large section 
of the Indian commimity, and its total prohibition (sometimes recommended by 
Europeans) would be regarded as an encroachment on religious liberty. The 
employment of bhang as a cattle medicine is so widespread that its discontinuance 
would be resented even by those who do not consume it themselves as a beverage. 

2. Charas ^—Tbis may be defined as a resinous substance that ap- charas. 
pears spontaneously on tbe leaves, stems, infiorescences and fruits of tbe 
bemp plant when cultivated in cold and dry countries. It is practically 
tbe active principle, and consequently a more powerful drug than either 
hhang or ganja. It is spoken of as tbe special narcotic procured tbrougb- 
out tbe Nortb-West Himalaya from Nepal, Kumaon, Kashmir, Afghani¬ 
stan, Ladakh, Herat, Bokhara to Turkestan, and was very possibly tbe 
^elotofhyllis (laughing leaf) which Pliny says came from Bactriana. The Gehtophyius. 
resin appears shortly before the flowers begin to form, and is present over Season of 
a larger proportion of the plant than is the case with the third form, 

>ganja, presently to be described. According to most writers charas is not 
produced on the male plants, a circumstance probably due to their being 
removed on account of the fine fibres contained in their stems, before the 
time that the charas would naturally appear. 

Prain speaks of charas as a greenish-brown moist, resinous mass that Becomes inert, 
possesses the peculiar odour of the hemp plant. "I^en kept for some 
time it hardens, becomes friable and brownish-grey in colour, but when 
that earthy condition is fully attained, the drug is found to be inert. 

'The name charas is said to mean a “ bag ” or skin/’ and was given in 
India in allusion to “the bags” in which the drug is imported from imported in 
Central Asia. The name charas would, therefore, point to this peculiar 
form of the drug having been originally recognised as foreign produce. 

In a commentary on the celebrated Sanskrit grammar written by Panini 
(300 B.C.), tilahata, umahata and hhangahata occur, and the termination 
.hata, it is explained, means rajas or dust of sesamum, of linseed and of 
hemp. The hata of hhanga might have been at once viewed as the resinous 
powder now known as charas but for the difficulty of understanding 
what could have been the hata of the qther plants—perhaps the pollen 
.grains in all cases were therefore meant. In Turkestan (according to 
Aitchison) charas is called nasha, before it is made up into the skin packages 
ready for export to India. It is subsequently freely adulterated with Adulteration, 
linseed oil and a powder of the dried leaves of the plant. In passing it 
may be here pointed out that Stein {Ancient Khotan) makes no mention 

259 


An cient Ehotan 






. CANNABIS 
SATIVA 
Narcotic 


THE INDIAN HEMP PLANT 


Gharas 
versus Ganja, 


Kashmir Ganja. 


Intoxicating 

Oil. 


Central Asia. 


Tanja. 


.e Foddar. 


of coming across, in the ruins explored hj him, either samples of charas 
or of the hemp plant in any form, and further that in neither The Bower 
Manuscript nor the voluminous records found by Stein is there apparently 
any mention of the hemp drugs. This is the more significant since, while 
discussing the modern trade in charas, Stein {l.c. footnote, 133) observes 
that the heavy import duty now imposed by the Government of India 
has caused the traders of Turkestan to turn to Khotan silk as a substitute 
commodity to be conveyed to India and there disposed of in exchange for 
the return of Indian goods. 

The line of separation between what should be called charas and what might 
be accepted as ganja is, however, a very narrow one indeed. It would seem 
highly probable, in fact, that on the moister southern slopes of the Himalaya 
the resinous substance produced by rubbing the fruiting panicles between the 
hands is^ more frequently ganja than charas. The definition that charas is the 
pure resin without any admixture of vegetable tissue is true no doubt, but is 
perhaps not the whole truth. If both articles were freed from foreign matter, 
the question might still have to be asked, In what respects do they differ ? 
Physically more than chemically very possibly, and as the direct consequence 
of production in a cold-dry or warm-damp atmosphere. {Cf. Marshall, Gontrih. 
to Tharm, of Ganndbis Ind., 1899 ; Holmes, Mus. Kept. Pharm. Soc., 1903, 47.] 

Sir Walter Lawrence {Valley of Kashmir, 67) has expressed astonishment 
that the drug produced in Kashmir is in trade called charas, whereas “recent 
inquiries show that in the south of the valley the drug known as yard hhang 
or churn charras, is extracted from the female plant, and Indians who consume 
it declare that it is real ganja and utterly distinct from the Yarkandi charras, 
which is also procurable in Srinagar.” “ If the Kashmiri drug is ganja and not 
chairas it is somewLat surprising, and I have taken some pains to verify the 
statement made by the official, who investigated the subject of hemp drugs. 
He and the men employed in the trade maintain that the drug made in Kashmir 
is ganja.'^ Lawrence then adds that contrary to the experience in Bengal, 
Kashmir ganja is produced from plants that are allowed to mature seeds, the 
oil from wffiich is also intoxicating. It is thus highly probable that the true 
charas is a foreign article exclusively derived from Central Asia, and, as it came to 
India tlyough Kashmir, was in ancient times called Kashmiri. Formerly it came 
also vicl Nepal, but at the present day the chief emporium is Hoshiarpur, the 
supply coming both via Kashmir and Kullu. It would thus seem highly probable 
that we do not even now possess an accurate accoimt of the production of this 
substance, nor all the information desirable of the condition under which the 
dry resin charas or the moist adhesive ganja is produced. Pram holds that the 
former being comparatively permanent once on the surface, it is not affected by 
the subsequent fecundation and development of seed. 

It may be here observed that there is at least one important difference be¬ 
tween the South Himalayan so-called charas and that from Central Asia, namely 
the former is taken from the green plant before it is reaped, and the latter from 
the dried plant. The possibility of adulteration with actual dust and with 
fragments of the plant is very great with the Central Asiatic charas, and this 
circumstance may account for the higher price often paid for the purer qualities 
of the Indian so-called charas. For methods of collection consult the Dictionary 
(ii., 115-7); and Baden-Powell {Ph. Prod., 1868, 293, etc.). 

Charas is almost exclusively used in smoking, though some of the finer 
qualities are employed for medicinal purposes. It is admitted on all hands to 
be a more pemicioiis drug than either hhang or ganja. 

3. Ganja. —This is tke dried flowering tops of tlie cultivated female 
plants, wMck become coated with a resinous exudation from glandular 
flairs, very largely, it would seem, in consequence of being deprived of tfle 
opportunity of setting seed. %o secure tflis result, tflerefore, tfle male 
plants are deliberately removed from tfle field at an early date, by an 
expert known as tfle poddar. (Compare tflis witfl tfle account above of 
tfle removal of tfle males from tfle fibre-yielding crop.) One or two visits 
are paid by tfle poddar, witfl tfle result tflat every male plant is uprooted. 
As tfle female plants begin to form ganja, all tfle large leaves on tfleir 
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stems and branches are also removed. The smaller leaves and bracts 
of the inflorescence become agglutinated and the manufactured article is 
valued very largely by its freedom from leaf. The colour and smell 
are features of merit, but as a rule the ganja which has the least leaf is 
regarded as the best. 

Qanja is cultivated in several localities such as in North Bengal, on the Malabar 
Coast of Western India, and in the Tributary Mahals of Orissa (the Gurjat ganja). 
These may be regarded as the chief centres, but it is also produced in the Central 
Provinces (Mmar), in Indore, Gwalior, Kishengarh, Mysore, Hyderabad, and 
in some districts of the Bombay Presidency. It may suffice to give a few prac¬ 
tical facts regarding the Bengal cultivation and manufacture. It is grown in 
a very compact tract of country with a radius of about sixteen miles, and which 
lies in three districts, viz. Dinajpur, Eajshahi and Bogra. It is for administra¬ 
tive purposes placed under the Collector of Eajshahi, the sub-divisional officer of 
Naogaon being in immediate charge of this, the so-called Ganja Mahal. Seed¬ 
beds are formed on high land above taimdation, and consist of a light sandy 
loam. The beds are richly manured and ploughed once a week from the middle 
of May forward, and are sown in Aiigust. Meantime the land on which the 
cr6p is to be ultimately raised is being also richly manured and top-dressed 
from the ditches and ploughed and harrowed once a month. By the middle 
of September the seedlings are transplanted to the ridges formed in the field. 
A month later a careful weeding is given, and in November the ridges 
are hoed down and the plants trimmed by the removal of the lower 
branches. This admits of a further ploughing between the furrows and of a 
top dressing with powdered cow-dung and oilcake, after which the ridges are 
again built up. 

At this stage the first visit of the " gan/ja doctor ”—the poddar —is made. 
Prain, in his paper {Morphol., TeratoL, etc., l.c.), explains that the pod- 
dar's guide is the early appearance “ of the often abortive, solitary female 
fiowers that so frequently, in the Indian male hemp plant, take the place 
that theoretically should be occupied by the lowest pairs of paniculate male 
infiorescences.” These abnormally placed female flowers, it would seem, are 
visible long before the inflorescence of male flowers could for certain be recog¬ 
nised. The poddar in consequence breaks the stems of the plants that manifest 
this peculiarity and the cultivator following behind uproots them, and fills 
up the vacant places by fresh transplantations from the purposely reserved 
surplus in the seed-beds. A second or a third visit of the poddar suffices for the 
complete extirpation of the male plants. But abnormal male flowers are not 
unusual on the female plants, and these the cultivator keeps a sharp outlook 
for and removes. By January the flowers begin to appear, harvest is general in 
February, and by the middle of March is completed. 

There are three forms of ganja produced:— 
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{a) Plat Ganja ,—The stems are cut with a sickle about 6 inches above Plat, 
ground, tied together by their ends, placed across a bamboo and carried 
to the selected place of manufacture. The inflorescences are then 
one by one placed on the ground, and trodden underfoot so as to 
cause the agglutinated flower-tops and smaller leaves to become com¬ 
pacted into flat masses {chdpta ganja). These heads are then baled as 
large flat ” or twig flat,” according to the size of heads and length 
of stalks. 


(b) Round Ganja .— Instead of being trodden, the heads are rolled under- Bound, 
foot so that they are less firmly compacted, and are in the form of rounded 

or sausage-shaped masses. Round ganja is never baled, but is tied up 
into bundles {goU ganja). 

(c) Chur (Powder) Ganja or Rora .— Broken fragments or flower-tops Powder, 
detached from the twigs, whether of flat or round ganja, constitute chur. 

These are very largely produced through trimming, especially that of 

the round form. 

Bengal Ganja is in other provinces of India usually designated as 
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“ Balucliar,” from the name of a village where it is supposed to have been 
originally procured. The ganja of Upper India, such as that of G-walior 
and the Central Provinces, is called Pathar.” The refuse from the 
manufacture of ganja is often sold as hhang. 

Medicinal and Chemical Properties. —The action of the drug in causing 
insanity has, by the Report of the Hemp Drugs Commission, been viewed 
as a greatly overstated belief. The moderate use of the drug is at¬ 
tended with no evil physical effects. If pure and taken in moderation 
it has little or no tendency to originate insanity. But when mixed with 
the poisonous substances sometimes employed it becomes most per¬ 
nicious. Excessive use of hemp in any form, however, indicates and 
intensifies mental instability. It tends to weaken the mind, and may 
even lead to insanity. But in the year of the Hemp Drugs Commission 
only 7*3 per cent, of lunatics admitted to all the Asylums in India were 
said to be those in which hemp could reasonably be regarded as having 
been a factor of importance. [C/. Gibbon, Med. Jurisprudence for Ind .; 
Walsh, in Journ. Mental Science, 1894.] Moreover, the insanity produced, 
as a rule readily gives way to treatment, and since the drug creates no 
craving its discontinuance is possible, and the restoration of the mental 
faculties almost instant. So much has, however, been written on these 
subjects that it is impossible to do more than refer the reader to some 
of the standard works that may with advantage be consulted. 

[Pereira, Mat Med., 1850, ii., 1237-44; Hamilton, FI. Homceop., 1852, i., 
134-42 ; Honigberger, Thirty-five Years in the East, 1852, i., 153-7 ; ii., 248-56 ; 
Hem Cbunder Kerr, Eept of Cult, and T7-ade in Qanja, 1877 ; Fluckiger and Han- 
bnry, Pharfn,acog., 1879, 546 ; Diinstan and Henry, Exam, of Active Principle 
of Hemp, in Journ. Soc. Ohem. Indust, 1898, xvii., 269 ; Derivatives of Oannabinol, 
in Yearbook of Phar^nacy, 1899, 73 ; 1900, 133 ; Butt, Mat. Med. Hind., 1900, 
235-41 ; Pharm. Journ., 1902, Ixviii., Holmes, 342; Marshall, 362; Humphrey, 
392; Greenish, 492; Mx., Holmes, 129; Mahen, 131; 1903, IxxL, 431, 548 ; 
Ind. Med. Oaz., Nov. 1904, 401-15, 421.] 

Trade and Fiscal Administration. —In India the cultivation of this 
plant, where intended for the production of ganja, can alone be undertaken 
under license ; moreover, the cultivation is periodically inspected, and 
the yield approximately ascertained. While no restrictions are placed 
on the sales to the trade, the produce when disposed of by the cultivator 
is stored either in Government warehouses for the purpose, or in approved 
godowns under double keys, one retained by the owner, the other 
by a Government official. Removals pay the fixed duty, and are re¬ 
corded in such a way as to show the relation to the cultivator’s estimated 
production and deed of sale. Both wholesale and retail traders have 
to obtain licenses. The traffic in ganja is thus under complete control 
through every stage. With regard to ckaras, a minimum duty of Rs. 80 
per maund is levied on all imports. The drug is stored in approved ware¬ 
houses and a further duty paid on removal, while inter-provincial 
adjustments are conducted on permits to carry from one province to 
another. Bhang, where found possible, is also taxed, but, the plant 
being wild in many localities, no interference is made with the 
domestic supplies of the people, the regulations having effect only on 
actual Bales and regular trade. The sale of the narcotic in any form 
by persons not licensed to cultivate or sell these drugs, is a criminal 
offence. 

Separate licenses have to be taken out for the traffic in each of the 
three kinds of the drug, and the retail vendor is prohibited from supplying 
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cliildren or insane persons witli any. A limit is at the same time fixed 
on the amount that may be either sold to, or possessed by, a private person 
at one time. It is universally believed by both traders and consumers 
that all forms of the drug deteriorate with age. This is just the opposite 
opinion to that held with regard to opium. It accordingly follows that 
every efert is made to dispose of the produce year by year, and not to 
store it. It is perhaps on this account that such indifterent results have 
been obtained with Indian hemp as a medicine in Europe as compared 
with India. Long years ago Honigberger {l.c. 157) deplored this fact. 
To ensure fresh stufi it has accordingly been recommended by Prain 
that all purchases by the European dealers should be made direct 
through the G-overnment official in joint charge of the warehouses. 

Area and Revenue, —In 1895, when the Government of India pub¬ 
lished their Resolution on the Report of the H.D. Commission, the total 
area in all India under regular cffitivation of the plant was estimated at 
under 6,000 acres. In 1900-1 the Agricultural Statistics of India show 
the extent of cultivation to have been only 4,096 acres; in 1901-2 it 
would appear to have stood at 2,496 acres: in 1902-3 at 1,940 acres; 
in 1903-4 at 2,637 acres; and in 1905-6 at 2,645 acres, with, over and 
above, 419 acres in the Native States. If these figures denote an actual 
curtailment of area, not merely more accurate returns, they have curiously 
enough been coincident with increasing revenue. In the Excise Adminis¬ 
tration Reports, the Hemp Drugs are shown to have realised a total 
revenue of £201,344 in 1900-1, of £213,224 in 1901-2, and of £225,352 
in 1902-3—later figures are not available. It would therefore seem that 
official returns may be accepted as exemplifying the continued careful 
control and restriction pursued by the Government. 

Prices and Duty, —The prices of the various forms of Indian hemp 
vary so greatly that it seems hardly worth while to give a quotation of 
the figures usually recorded. The price depends upon a multitude of 
circumstances, such as the quality, method of preparation, degree of 
taxation, and the like. The Government of India, in their Resolution 
on the H.D. Commissioners’ Report, placed before the various Indian 
Administrations a table of retail prices per seer (2 lb,), which was com¬ 
mended to their attention with a view to gradually securing a greater 
uniformity- To manifest the extremes exhibited in that table the 
following may be abstracted:— Ganja in Assam sells at Rs. 15 lowest 
price and Rs. 40 highest price ; while in Bombay it is sold, lowest price 
6 annas and highest Rs. 5. Charas in Panjab, lowest price Rs. 4, highest 
Rs. 15; while in Bengal its lowest price is Rs. 35 and its highest Rs. 40. 
Bhang- in Panj4b sells at lowest price 2 annas and highest 8 annas, while 
in Bengal its lowest price is Rs. 1 and the highest Rs. 6 per seer. These 
variations to a large extent are the direct expression of the varying inci¬ 
dence of taxation, but there can be little or no doubt that there is a con¬ 
siderable variability in intrinsic merit, not only between the produce 
of one province and another but even between the difierent districts of 
the same province. 

For the rates of duty and all other^ particulars regarding the traffic 
in hemp narcotics, the reader should consult the provincial Reports of 
Excise Administration in India. Some of these annual volumes (especially 
those published by the Government of Bengal) will be found to contain 
the fullest possible details. 
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CAPPARIS SPINOSA, iin«. ; FI. Br. Ind., 1, 173; Cooke, 
Fl._ Pres. Bomb., i., 44; Pharmacog. Ind., i., 135; Cappaeide^. The 
Edible Caper of Europe and the haharra, Mur, hiari, etc., of India. 

A small prostrate shrub found on hilly and rocky ground in Upper India. 
It is distributed to Afghanistan, West Asia, Europe, N. Africa, Australia and 
the Sandwich Islands. There are a considerable number of species of 
no less than 30 being mentioned in the Flora of British India, but only two or 
three besides e. spinosa are of any great importance. These are c. upJtyiiet, 
Both., the karel, nepti, etc.—a dense much-branched shrub found abundantly 
in the drier parts of the Panjab, Gujarat, Rajputana, Deccan and S. Karnatak, 
and c. Horridft, Linn., /., the ardanda, karvila, etc., found in the Gangetic 
valley, etc., as far north as Saharanpur, in the Western Peninsula, also in Chitta¬ 
gong, Pegu and Ceylon. It is also distributed to Java and the Philippines. 
Besides these c. grand is, the pachunda, guli, etc., is found in the Deccan, 
Karnatak and Ceylon. 

Several species are known to yield Oils. c. gntndis affords an oil used 
in medicine and for burning, while c. spinosa yields a volatile oil which has 
the properties of garlic oil {Pharmacog. Ind., l.c.). The caper is mentioned by Greek 
and Latin writers, and through them doubtless the medicinal properties of 
the root were made known to the Arabs. It was very generally employed in 
affections of the liver and spleen, and also in amenorrhoea. In India all parts 
of the plant are regarded as stimulating and astringent, when externally applied. 
The yoimg flower-buds and fruits of c. aphyUa, as also of c. strinosa, are eaten 
in India. The former species is the more important; the buds are pickled and 
the fruits eaten both when green and when fully ripe. c*. spi'nosa is met with in 
the Panjab, but it has never assumed the position of importance assigned to it 
in Europe, where the pickled biids form the Capers ” of commerce. Gerarde 
(1596) and Miller (1748) mention that the caper had been successfully grown 
in England in the open air, but it is usually regarded as requiring protection 
in winter. The Wood of is employed in India for making combs, 

small beams and rafters, for the knees of boats, etc., and is valuable because 
of its not being attacked by white ants. [Of. Taleef Shcreef (Playfair, transl.), 


CAPSICUM, Linn,; FI. Br. Ind., iv., 238; Stepli. and CKurcli., 
Med. Bot, 1834, i., pi. 44; Bentley and Trimen, Med. PI., t. 189; Duthie 
and Euller, Field and Garden Crops, iii., 36-7, pi. 72, 74; Sturtevant, Hist. 
Gard. Veg., in Amer. Nat., 1890, xxiv., 151-7 ; Irish, Rev. Genus Capsicum, 
in Missouri Bot. Gard., 1898, ix., 53-110, tt. 8-28 ; Solakace^. The 
Guinea Pepper, Red Pepper, Pod Pepper, Chilli, Cayenne, Tabasco, etc. 

History.—There would seem to be little doubt that the entire series of plants 
constituting the genus Cftpsiettm are natives of tropical America. Peter Martyr 
was perhaps the first person who described this kind of pepper. In an epistle dated 

1493 (the year following the discovery of the West Indies), he says that Columbus 
had brought to Spain “ pepper more plangent than that from the Caucasus.” In 

1494 Chanca, the physician who accompanied Columbus on his second voyage, 
addressed a letter to the Chapter of Seville on the same subject. In that he 
calls this pepper by its West Indian name, axi —a word that has since been 
rendered as achi or agi, and has survived in Spanish to this day. Although 
some of the 16th century authors maintain that the siliquastrum of Pliny is the 
Pod Pepper (Capsietim) of modern trade, the more strictly botanical writers are 
very nearly unanimous in the opinion that capsicum was not known in Europe 
prior to the discovery of America. In passing it may further be observed that 
all the older authors speak of siliquastrum as coming from Calicut, from which 
circumstance it may be inferred to have been the cardamom—^a spice which to 
this day is^ almost exclusively derived from that port and which has been as¬ 
sociated with the Malabar Coast of# India from the remotest antiquity. At all 
events Amatus on Dioscorides (pub. 1554) distinctly confuses capsicum with 
cardamom. Fuchs {Comment, de VHist. des PI, 1542-9, ch. 281; also Hist. 
Stirp., 1555, 797) gives an account of ‘‘ Siliquastro or Piperitis,” which by 
some is called “ Indian or Chalechut Pepper,” “ Cardamom,” “ Spanish Pepper,” 
etc., and which Avicenna speaks of under the name of Zingiber caninum.” 
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CAPSICUM 

History 


Matthiolus {New Kreiiterh,, 1563, 216) gives a good plate of Cax*sicuni and calls 
it “ Calicut pepper.” He says it is a foreign plant lately introduced into gardens 
in Germany, and subsequently {Med. Oompend., 1571, 322) he remarks that it 
is an obvious mistake to confuse Capsicutn with Cardamoniimt. Lobel {Stirp. 

A.dv. NovcLf 15 <0, 134) observes that within his memory this plant (of which 

he gives a good plate) has been brought from Goa and the shores of Calicut. Brou^^lit from 

There can be no doubt, therefore, that the Portuguese had very early introduced G-oa. 

Capsicum into Goa, and very possibly commenced to export it, in competition 

with the true pepper, hence Lobel as an after-thought may have associated 

Calicut with the new emporium Goa. Clusius (review of Garcia de Orta) in the 

A-Tomaticuw/, published in lo74, makes no mention of €7ap^i<titnay so that it may 

be inferred the plant had not been seen by Garcia de Orta in India. A little later, 

however, Clusius {Hist. JEJxot. PI., 1605, 340) under Octpsicuou hTazilictfhum or wild 

pepper, observes that Spanish or American pepper was brought from the Spanish Pernambuco 

West Indies and carried to India by the Portuguese under the name of Pernam- Pepper. 

buco Pepper. Jacobus Bontius {Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri 

Te Nat. et Med., 1658, 130—1), who WTOte in 1629, describes this pepper under 

the names of Lada Chili and Brazilian Ricinus, a fact that led some authors to 

confuse it with nidnns eomvn atnis —the Castor Oil. [Cf. Paulus JEgineta (Adams, 

transL), hi., 171.] Rheede {Hort. Mai., 1679, ii., 109, pi. 56, in a note by John 

Commelin)^ remarks that the capo-molago or Indian pepper described by him 

was in reality Brazilian pepper, the prefix capo or capro denoting its introduction 

by the Arab traders ; his plate is a typical example of Cftp^ieum ft'uteseens. It Early Indian 

is practically the same plant which Rochefort calls axi or carive ; which Reechius Pi^^tures. 

(Nat. Hist. New Spain) describes as chilli or Mexican pepper; possibly also that 
which Piso calls by its Brazilian name quiya ; which Elizabeth Blackwell figures 
and describes in her Curious Herbal (1739, i., pi. 161 ); and which Hernandius 
(Hist. PI. Nov. Hisp., 1790, i., 277-82) discusses and illustrates most fully as 
one of the forms of Cupsientn. In a further passage Rheede gives a plate of the 
vallai-capo-'molago, which is doubtless var. grossa, and was thus apparently a 
more recent introduction into India than the capo-molago. [Cf. Labat, Nouv. Voy. 
aux Isles de VA^nerique, 1724, ii., 68; Milburn, Or. Comm., ii., 208 ; Bentham, 

Notes on Targioni-Tozzetti, Cult. PI., in Journ. Hort. Soc., 1855, ix., 141; Henry, 

Peon. Bot. China, 39 ; Semler, Trop. Agrik., 1900, ii., 284-5; Pharm. Soc. Mus. 

Repts., 1895-1902, 58.] 

With a history so full and so pertinent (many other authors might be cited), Rheede versiis 
it is indeed surprising that one of the greatest of Eastern botanical authors, llu.mphius. 
nearly a hundred years after the appearance of Rheede’s Hortus Malabaricus, 
should have affirmed in the most emphatic manner possible his belief that at 
least certain forms of Capsieutu had not only been cultivated in India from the 
most ancient times, but that it "was the siliquastrum of Pliny and Capsicum 
orientate of Actuarius. Rumphius {Herb. Amb., 1750, v., 247-52, pi. 88, ffi 1-4) 
advanced those opinions without observing that many of the passages in his own 
most admirable and detailed accotmt contradicted his main contention. For 
example, while commenting on Rheede’s Malabar name molago, he deprecatingly 
observes that no mention is made of its daily and well-lmown use as a condi¬ 
ment. It never seems to have occurred to Rmnphius that Rheede’s silence 
on that point, as also the fact that Marco Polo (1286-96) and Garcia de Orta Gracia de Orta 
(1563) made no reference at all to capsicum (though they discuss ordinary and Marco Polo, 
pepper and the cardamom), might be accounted for by the belief that the 
capsicums were miknovm to the Natives of India in the time of Marco Polo, and 
even so late as that of Garcia de Orta, while they were but imperfectly under¬ 
stood in Rheede’s time. Rumphius describes three main forms of emasieatyMt, 
which he calls {a) the great red capsicum, the ritsje of the Dutch and recche of 
the Portuguese in India, the tschili besar or tschili-ayer of the Natives ; (6) the 
lesser red capsicum—a fruticose plant called tschili-mera ; and (c) the yellow 
Capsictin'i known as tschili-cuning. Rumphius then adds that the Portuguese 
write the West Indian name axi as achi, hence comes the Indian name achar, 
which the Dutch render atsjar —a word which has the same meaning as reccheado, 
namely pickles. It will thus bo seen that prilctically the entire series of ver¬ 
nacular names mentioned by Rumphius, far from their establishing an ancient 
knowledge in India, would seem to prove that the introduction of the plant may 
have taken place somewhere about the middle of the 17th century. The names Modem Names, 
m use in .India to-day are clearly of foreign or modern origin, such as chillies, 
lal-marcha {— red pepper), goa-mircha and the like. There are, in fact, no ancient 


CAPSICUM 


ANNXJUM the NEPAL PEPPEK PLANT 

Bed Pepper 

names for the capsicums in Chinese, Sanskrit, Arabic, Persian, Hebrew, Greek,, 
or Latin. No Indian botanist has ever recorded having found a species of 
e€fpsieuni in a wild condition. But the rapidity with which the species and 
races of this pepper became disseminated throughout the tropical and warm 
temperate tracts of the globe, following closely on the discovery of the West 
Indies and America, is one of the many examples of the marvellous powers of 
adaptability and endurance possessed by the plant-cohorts from the New World 
on their invading the Old. 


Varieties 

and 

Cultivated 

Forms. 


Nepal Chilli. 


Influence 
of Soil. 


Cherry Pepper. 


Cayenne. 


Black Huhian. 


C. annuum, ; 0, grossum, Willd., in FL Br. Ind., iv., 239; 
Irisli, Ic. 65-97, tt. 10-28. 

The following statement is derived mainly from Mr. H. C. Irish’s admirable 
review of the varieties and cultivated races of this species :— 

{a) Var. abbreviatum, F/nd/er/i.the Celestial, Etna, Kaleidoscope, Bed Wrinkled 
Princess of Wales, etc. 

(b) Var. acuminatum, Fingerh, : the best examples are the erect-fruited Chilli 
and the pendent-fruited Long Cayenne, Long Yellow Cayenne, Nepal Chilli and 
the Yellow Nepal Chilli. Ifc includes, in fact, most if not all the long, pointed, 
pendent forms common as field crops. Beeently Mr. H. M. Leake performed 
some interesting experiments with capsicums at Dalsing Sarai. He selected 
seed carefully and sowed them in order to watch the tendencies to variation. 
Nearly half the erect podded stock had pendent pods. Every plant was, how¬ 
ever, consistent, either having all its pods erect or all suspended. He fuirther 
found that chillies will grow on usar land if sown early. Very possibly most of 
Leake’s plants belonged to this variety, but as I have not seen any of his 
specimens I cannot say for certain. 

This would appear to be the Capsicum minus flavum of Bumphius {l.c. 248). 
Mr. Irish remarks that the seed of the Nepal Chilli had been supplied by the 
Superintendent of Saharanpur Botanic Gardens, and on being cultivated proved 
different from other plants seen by him. In the Report of the Saharanpur Botanic 
Gardens (1894-5, 10) it is stated that the Superintendent had received seed 
direct from Col. H. Wylie, British Besident in Nepal. The plants grew freely, 
but the pods produced possessed none of the peculiar flavour and pimgency of 
the pods imported from Nepal. The Superintendent then adds, In the letter 
which accompanied the seeds Col. Wylie informed me that that would prove to 
be the case, as the variety so much in request is the product of a peculiar kind of 
soil, only found in certain localities, and that in Nepal itself the true Nepal chilli 
when not grown on the right soil, scarcely differs from the common long red chilli 
of Indian bazars.” 

(c) Var. cerasiforme, Roxb., FI. Ind., i., 574.—Cherry-pepper is often 

alluded to by the early authors, such as Miller, Gerarde, Parkinson, Tournefort, 
etc. This includes the Little Gem, Prince of Wales, Cherry, Yellow Cherry 
Oxheart, Yellow Oxheart, etc. 

{d) Var. conoides, MUier: the best-lmown races are the Coral Gem, Tobasco, 
Cayenne, Orange-Bed Cluster, etc. 

(e) Var. faseiculatum, Sturt .* the better known races are Bed Cluster, Yellow 
Chister, etc. 

{/) Var. grossum, Sendt. .* Roxb., l.c. —This is the haffrce-murich ; is often alluded 
to and figured by the early European writers such as Miller, Parkinson, Fousch, 
Gregorius, Bauhin, Morison, Bheede, etc. Under this form have to be placed 
—The Emperor, Monstrous, Sweet Spanish, Bell, Buby King, Golden King, 
Brazilian Upright, Squash, YeiloAv Squash. In India the races of this variety 
may be said to exist mainly as garden plants, though large inflated yellow fruits 
of this form have recently begun to appear in the markets as a regular article 
of trade. 

(g) Var. longrnn, Sendt : C. annuum and purpureum, Roxb., FI. Ind., i., 573; 
C. bicolor, Bot. Mag., 43, n. 1835.—This is the plant most frequently described 
by the early European authors. The best-known races are Black Nubian, Long 
Bed, Country Fair, Cardinal, Long Yellow, Elephant’s Trunk, Ivory Trunk, etc. 
Boxburgh tells us that he found a single plant of c. pitrpurettnh in the Botanic 
Gardens, Calcutta, in 1796 but could not learn whence it came, though he 
adds, “ most likely from the Malacca Islands.” Irish assorts all these to¬ 
gether as forms in which the calyx rarely embraces the base of the fruit. It 
seems probable that most of the plants hitherto regarded by writers on Indian 
garden plants as forms of €. frnte&cens should be relegated to this position 
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C. fputeseens, Linn,; G. fastigiatum, BL; Wight, Illust Ind, bmP epper. 
Bot, ii., 198; Dunal, in DC., Prod., xiii., pt. i., 416; C. minimum, 

Miller, Gard. Diet, 1768 (ed. viii.); Boxb., FI. Ind., i., 574; Ga^o- 
Molago, Rheede, l.c. 

This is often called “ Bird Pepper.” According to the Pharmacographia 
Indica (ii., 563), C. minimum exists as a weed of cultivation in most parts of 
India. This I personally have never observed, and hesitate to accept. 

Owing to the large size of the plant it is the’ gach-marich of most Indian 
writers. 

Var. baceatum, Unn.: C. mmw5 ruhrum, Rumph., l.c. 248, t. 88, f, 2; CjEi'mili- 
anum, Clusius, Hist. Exot. PI, 340, etc. 

Bheede and Bumphins figure and describe forms of O. friitescenSf Evidences of 
but^ say remarkably little about the capsicums most prevalently ori^. 
cultivated at the present day. And a thoughtful perusal of the 
passages used by Boxburgh, in his Flora of India, leaves the impression 
that, even in his day, the cultivation of no capsicum assumed the 
magnitude of a regular field crop, such as may be seen to-day in almost PMd Orop. 
every pro^dnee of India, especially in Bengal, Orissa, Madras and the 
Deccan. But G. friifescens, far from having become the most 
abundant form, is usually met with as solitary plants in the grounds 
around temples and in the flower gardens of the well-to-do classes, but 
is hardly if ever a regular crop. It is nearly always distinguished as the 
gacli-marich or ‘‘ long ka ?noricJi,^^ as it is called by Buchanan-Hamilton 
{Stat. Acc. Binap, 187-8). In India the most extensively cultivated 
are the following forms of C. (inntiwm : — var, iicuminata followed by 
longa, and next cerasiformis. 

Cultivation, — It is impossible to furnish any statistics of the areas Cultiva- 
under these plants since they are most frequently raised as borders to tion. 
fields, or as lines through “fields. In Eastern and Northern Bengal, Bengal, 
however, capsicum becomes a regular field crop, thriving best on a 
light sandy loam,- The form most frequently seen is a long, narrow, 
pointed, pendulous red fruit. The seed is sown broadcast, and in Bogra, 
for example, capsicum assumes the condition of an exceedingly important 
cold-season crop. In the Settlement Report for Nagpur, Gentral Provinces, C. Prov. 
some useful particulars are afforded regarding chillies. The seed is 
sown about June and the seedlings are transplanted about August. In 
September the earth has to be banked up against the stems. Irrigation 
is necessary during the cold weather, and the crop comes into season 
from January to March. Its value is from Bs. 120 to Bs. 150 per 
acre. Dry chillies are only about one quarter the weight when green. 

Very little information exists regarding the red pepper of Assam or of 
Burma. Of the Kyaukse district of the latter province we read that the Burma, 
lowest estimated yield would be 365 lb. (==100 viss), valued at Bs. 15 an 
acre, the highest about Bs. 350. Of Sagaing it is said the seed is sown 
in August, planted out in September and October and the crop ripens 
from January to March, the green fruit a month earlier. A long and 
highly instructive account will be found in the Settlement Report for Meih 
tila (1896-8, 8, 23, 69), which shows the high-class cultivation pursued, 
the labour entailed, and the risks through failure of rains. The crop 
usually comes into bearing by the middle of December. The trade is 
entirely in the hands of the Chinese, who rule the market and export all 
they can purchase. In Myingyan the sowings are not made till September,. 
and the plants come into season about March. Ohilhes have been recom¬ 
mended as a catch crop among young tea for Assam. 
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In tlie Bombay Presidency chillies are rotated with ordinary market- 
garden produce. On the black soil of the Deccan (Krishna Valley) is 
produced a fairly large_ proportion of the red pepper conveyed to 
Bombay. But the most important areas of production in Western India 
are Dharwar, Belgaum, Khandesh, Satara, Poona and Sholapur. Cap¬ 
sicums are usually sown in the rains, but if the land be irrigated they 
become a rahi crop. Usually they are raised in a nursery and transplanted, 
and in about three months the first crop may be gathered. [Cf. Mollison 
Textbook Ind. Agri., 1901, iii., 206-9.] Speaking of the Panjab, Dr’ 
Stewart tells us that when grown on the hills, chillies become more pungent, 
hence no doubt the special merit of the so-called Nepal Cayenne. In the 
Lahore Gazetteer (1893-4, 164) will be found useful particulars of this crop. 
It is planted out in June and begins to come into season by October. 
Thirty maunds an acre for wet and 8 for dry are considered a fair 
outturn. The cultivators sell it wet at 30 seers or one niaund the 
rupee. In the Gazetteer for Montgomery District (1898-9, 142) it is stated 
that the crop is sown in January-Pebruary; the ground dug about the 
roots in Pebruary-March; watered, every fifteen days ; and the pods 
collected May, June and July. White ants and parrots prey on it. 

_ Uses.— It is needless to mention the varied uses of capsicum. The 
dried fruit reduced to powder forms the Eed Pepper or Cayenne of com- 
mepe. But cayenne is, as a, rule, prepared from the small,' very pungent 
fruited forms only. It is an ingredient in all curries and many other food 
preparations, and is used throughout India and by every class of the 
community, so that while of comparatively modern introduction, the con¬ 
sumption of red pepper has now become all but universal. There are 
various brands of pepper sauce, which are produced as decoctions of the 
toits msalt water or vinegar (seep. 1110). Tabasco and Paprika are special 
European sauces. In Bengal an extract of the consistence of treacle is 
regularly pepa,red and sold. The green fruits are pickled or cooked fresh 
witli special dishes or even eaten raw. As a Medicine capsicum is sto- 
macmc, stimulant and astringent; cayenne pepper is a valued adjunct to 
gargles, and an ingredient in most medicines that are intended to alleviate 
toothache. As a rubefacient and counter-irritant, the bruised fruits, in 
the form of a poultice, act energetically, and added to mustard are often 
highly beneficial. For the medicinal uses and chemical properties the 
reader should consult the PharmacografUa Indica and other such works. 

Trade In Capsicum —During the five years ending 1900-1 the foreign 
exports rose from 8,126,175 lb. valued at Rs. 7,20,925, to 9,485,820 lb. valued 
at Rs. 12,47,349. These figures represent an increase of 16-7 per cent, on 
the quantity, and as much as 73-0 per cent, on the value. In 1906-7 the 
corresponding figmes were 11,007,929 lb. and Rs. 14,37,635. During that 
year Ma^as contributed7,677,7631b., Burma 1,386,739 lb., Bengal 1,667,162 
lb., and Bombay 363,060 lb. The most important receiving countries were 
Ceylon, which took 8,419,713 lb., the Straits Settlements 1,872,738 lb. 
Mauritius 287,027 lb., Aden 104,356 lb., the United Kingdom 86,428 lb. 
and other countries the balance of the total. 

These figures ar^ therefore,'representative of the normal and present 
condition of the traffic, and they also denote its thriving condition. This 
IS confixmed by account of tbe Trade carried by Rail and River in India 
uring 1906-7. During the five years previous the recorded transactions 
unaer the statement of imports were 832,648 cwt, in 1902-3; 760,611 
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cwt. in 1903-4; 763,106 cwt. in 1904-5; 977,801 cwt. in 1905-6; and 
883,059 cwt. in 1906-7. But of these very large amounts only about one- 
third was received by the port towns as the supplies to meet local demands 
and foreign exports. Turning to the corresponding returns for exports, 
it is seen that Madras is by far the largest producing province of India 
proper (that is, excluding Burma, not shown in the returns of rail and 
river traffic), followed ordinarily by Bengal and the Panjab. All the 
rest of India (including the Native States) exports usually about the same 
amount as Bengal, which is commonly only about half that of Madras. 

CARE YA ARBOREA, Mooch, ; FI. Br. Ind., ii., 511; Gamble, Man. 
Ind.^ Timhs., 364; Cooke, FI. Pres. Bomb., i., 497 ; Duthie, FI. Upper Gang. 
Plain, 344-5 ,* Brandis, Ind. Trees, 332; MYRTAOEiE. The humbi, ayma, 
ar'jama, putai-tanni-maram, kumhir, buda-ditrmi, haval, gavuldu, hanhwe, etc. 

A large deciduous tree of rapid growth, frequent in the Sub-Himalayan tracts 
from the Jumna eastward and in Bengal, Burma, Central, South and West 
India, ascending to 5,000 feet, also met with in the moist regions of Ceylon. 
Kobinson {Desc. Acc. Assam, 1841, 43) described it as a “ tree of immense size. 
The wood . . . well adapted for the stocks of match-locks.” It is much sub¬ 
ject to the defoliating lyrrwbntriid moth, l>asyeiv%r(t tiiwttitesii, Moore. The 
leaves turn red in the cold season. 

It appears to yield a Gtjm, ap.d a good Fibre for coarse cordage and sacks 
is made from the bark, the latter part being also employed in Tanniitg and 
as a Dye. Tasar silkworms feed on the leaves. The bark is also used as an 
astringent Medicine ; when moistened it gives out much mucilage and is utilised 
in the preparation of emollient embrocations. The flowers are given as a tonic 
after child-birth, and the dried calyces {vdicumbhd) of the flowers are sold in the 
market as a demulcent in coughs and colds. The fruit, known as khuni, is eaten 
ill the Panjab and is also given to cattle. According to Innes [Jungle Products, 
1898, 10) the bark is ground into a kind of flour in Oudh during famine. The 
seeds are said to be more or less poisonous. The Timber, which is very durable 
and fairly hard, is used for agricultural implements, gunstocks, houseposts, 
cabinet-work, etc., but Kurz says it is too heavy for such purposes (43 to 60 lb. 
per cubic ft.). It stands well under water, and is much admired for axles. “ This 
is an important tree with a fine wood, which is too much neglected ” (Gamble). 
The fibrous bark is used as a slow-match in Mysore, and has been successfully 
tried by the Ordnance Department as a substitute for English beech in fuses. 
In Gan jam it serves for the scanty clothing of Hindus affecting sanctity. Rheede 
[Hort. Mai., iii., 36) says that wild pigs are very fond of the bark, and that it 
is used by hunters to attract them. 


CARICA PAPAYA, Limi.; FI. Br. Ind., ii., 599 ; Cooke, FI. 
Pres. Bomb., i., 524; Passiflore^. Most of tlie vernacular names, 
papeija,^ papaya, papia, bappayi, popai, etc., are obviously derived from 
tlie Carib abahai, which is still further corrupted into the English Papaw. 
The Burmese name himbawthi means fruit brought by sea-going vessels, 
and the Panjabi name kharbuza is Castor-oil-Melon. 

History.—A subherbaceous almost branchless tree, commonly cultivated in 
gardens tliroughout India and in various localities more or less naturalised. The 
fruit is not mentioned in the Ain-i-Akhari as having been known to Akbar. 
It was sent to Clusms from Brazil in 1611 [Hist. Eooot. PI, app. 42), who 
gives good drawings of the male and female plants. George Marcgraf [Hist. 
PL, in Piso, De Med. Bras., 1648, 103) furnishes an account of the plant, and a 
short description, with a figure, is given by Ja<jobus Bontius [Hist. Nat. et Med. 
Ind. Or., in Piso, Ind. Utri. re Nat. et Med., 1658, 96). It was figured and de^ 
scribed admuably by Boym in 1656 as an Indian plant introduced into China 
[PL Sin., pi. A), so that it must be regarded as another instance of the rapid 
dispersion of new plants after the discovery of America. Rheede [Hort. MaL, i., 
21, f. 15), 1686, and Rumphius [Herb. Amb., i., t. 50), 1750, also figure and 
describe both male and female plants, the former observing that the Malabar 
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THE PAPAW EEUIT 

Pharmacopoeia did not include the drug. Hughes {Hist, Barbados, 1750, 181, tb. 
14, 15) gives a couple of splendid plates prepared by Ehret, while Labat {Nouv, 
Voy, aux Isles de VAmeriq., 1724, ii., 308) contributes a useful account of the plant. 

Dr. Dymock believes that a fibre from the stem is utilised in America and 
Africa, but the principal value of the tree lies in the fruit, which is both eaten and 
employed as a Mepicine. An account of its medicinal properties may here be 
summarised from The Agricultural Ledger (1896, No. 31). The digestive action 
of the juice upon meat was probably known in the West Indies at a very early 
date, and appears to have been communicated to the inhabitants of this coimtry 
upon the introduction of the tree by the Portuguese. It has long been the custom 
in India to render meat tender by rubbing it with the juice of the fruit or by 
wrapping it in papaw leaves. In 1877 the milky juice began to attract atten¬ 
tion in Europe as a digestive ferment, and Herr Wittmack of Berlin in 1878 
made a careful examination of its properties {Pharm, Journ., Nov. 30, 1878). 
On the evidence of medical, physiological and chemical experiments made with 
papaya, the active principle has been separated and given the name of papain 
or papayotin. It was first separated by Peekolt. This may now be considered 
almost an article of medical commerce in Europe, and has in fact been 
extensively used in France and Germany, as well as in England, being given 
with good results even to children. Notwithstanding all the experiments 
made with this vegetable pepsin, it has not as yet been introduced into the 
British Pharmacopoeia, though four preparations of it are given in the “ Extra- 
Pharmacopoeia. '''' Papain is even held by some to compare very unfavourably 
with pepsin when tested with egg albumen. Mr. J. C. Umney, "reporting on a 
sample of 12 oz. of dried Carica powder, wrote:—“ There is no doubt that by 
repeated precipitation by alcohol a highly active digestive product might be 
obtained from this crude concentrated papaw juice, valuable for use under those 
circumstances where pepsin is unavailable.” \Cj. Agri. Ledg,, l.c. 310; 
Bouchut and Wurtz, Comptes Bendus, 1889, 425 ; 1890, 1379 ; Bouchut, 617 ; 
Wurtz, 1891, 787; also Lict. de Ohem., suppl., ii; Pharm. Journ., ser. 3, x., 
343, 383; Chem. and Drugg., 1904, 185.] 

A question of importance to be settled is the most serviceable form of com¬ 
mercial papain. And since prolonged moisture is deleterious, the juice should 
be dried as soon as possible; but heat is said to destroy its activity, hence it 
should be dried at a low temperatm'e. A preparation of this kind is sold in 
commerce under the name of Finkler’s Papain.” The best method to prepare 
papain is to collect the juice of the unripe fruit, mix it with twice its own 
volume of rectified spirit, let the mixture stand for a few hours, and then filter 
ofic the insoluble matter and dry in vac%LO or over calcium chloride at the 
ordinary temperature of the atmosphere. After being powdered it should be 
kept in well-stoppered bottles ready for use. In view of a possible trade either 
in India or in Europe, manufacturers are recommended to observe carefully the 
precautions just enumerated. On account of caste difficulties, it might not prove 
possible to introduce animal pepsin very largely into use in India, but a good 
vegetable substitute might be of much value and find a ready sale. 

The ripe Fbuit is eaten by all classes and esteemed innocent and wholesome. 
A wonderful range in quality is observable. In some localities, such as Hazari- 
bagh in Chota Nagpur and Gauhatti in Assam, the fruit is large and very sweet; 
in others it is small, coarse and hardly edible. The opinion generally "prevails 
that to obtain good fruit it is necessary to remove the majority of the male trees. 
The better qualities of the ripe fruit are eaten with a little sugar and fresh 
lemon juice, and by some people with pepper and salt. The use of papaw juice 
in softening tasar cocoons and’ thus facilitating their being reeled, has recently 
received some attention. 

[Cf. Buchanan-Hamilton, Stat. Acc. Dinaj., 166, 196 ; Fleming, Ind. Med. PI. 
and Drugs, in As. Bes., 1810, xi., 161-2 ; Ball, Comment. Garcia de Orta, Coll, 
xxxvi., in Boy. Ir. Acad., ser. 3, i., 653; Pharmacog. Ind., ii., 53; Wiesner, Die 
Bohst. des Pflanzenr., ii., 190 ; Der Tropenpflanzer, 1901, v., 27, 288 ; viiL, 94-5 ; 
Sly, Papain or Veget. Pepsin, in A^ri. Journ. Ind., 1907, ii., pt. 2, 212-3.] 

CARISSA CARANDAS, Linn. ; FI. Br. Ind., iii., 630 ; Buch.- 
Ham., Stat Acc. Dinaj., 169 ; Gamble, Man. Ind. Timhs., 479 ; Cooke, 
FI. Pres. Bomb., ii., 124; Apocynace.®. Bengal Currants (Mason)/ 
Jcaraundd, timukhia, hummia, halaka, kalivi, karekai, kan, etc. 
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A dichotomously branched bush cultivated for its fruit in most parts of India 
4and said to be wild in Oudh, Bengal, S. India, the Konkan and Kanara; dis¬ 
tributed to Burma and Ceylon. The tree yields Lac in the Panjab [Agri, Ledg., Lac. 

1901, No. 9, 211). The fruit is ripe in July to August. It is mentioned in the seasons 
Ain-i‘Akbari (Blochmann, transL, 1590, i., 67) as sub-acid, and as sold at 1 dam 
per seer, i.e. 40 seers for Rs. 1. It is said to be used as an Atjxiliaby in Dyeing Dyeing and 
and Tanning ; an adhesive fluid exudes from wounds on the stem. When Tanning, 
unripe the fruit is astringent, and when ripe cooling, acid and useful in bilious 
-complaints and as an antiscorbutic. The root is acrid and is made up as a Medicine, 
paste with lime-juice and camphor, and used to keep off flies and relieve itch. 

Just before it ripens the fruit is made into pickles and also employed in 
tarts and puddings. When fully ripe it makes a jelly equal to red currant, 
for which purpose it is grown in European gardens. The Natives universally Food. 

«at it fresh and do not cook it, except as a preserve in curry or chutney. The 
Timber is hard, smooth and close-grained, and is used both as fuel and for Timlber. 
making spoons and combs, especially at Udayagiri in Nellore. The shrub makes 
exceedingly strong fences, and its number of sharp spreading thorns render 
•such hedges almost impassable. 

C. spinarum, a, DC.; a small thorny evergreen shrub, wild in most parts 
•of India, especially in the drier zones. The small fruit is eaten and the 
timber used for much the same purposes as that of €. Carauaus. It is an 
important element in reafforestation, since it persists on the poorest and rockiest 
soils in spite of being greedily eaten by sheep and goats. Rumphius {Herb. Amh. 

{Auctuar.)f 1755, vii., 57) describes €. CarantittSf the cultivated plant, whose 
fruits he says are made into pickles when half ripe. His plate (t. xxv.) is, however, 
such that its determination is impossible. 

\Of. Baber, Memoirs, 1519 (Engl. transL), 326 ; J. Bauhin, Hist. PI., 1651, 
i, 88; Garcia de Orta, 1563, Coll., xiii.; also in Clusius, Arom. Hist, 1567, 

214; and Ball, Comment, in Proc. Boy. Ir. Acad., ser. 3, i., 400; Jones, As. Bes,, 
iv., 263-5 ; Phar7mcog. Ind., ii., 419.] 

CARPETS AND RUGS,— Birdwood, Indust. Arts Ind., 370-86 ; D.E.P., 
Baden-Powell, Handbooh, Manuf. and Arts Ph., 1872, 10-2, 26-7, 176-82. 

dl; W. P- Dickson, Notes on Carpet Manuf. in Lahore Jail, Dec. 1885; 

T. N. Mukkarji, Art Manuf. Ind., 388-98; Monographs, Woollen In¬ 
dustries : —Banerjei, Bengal, 1899, 15; A. W. Pirn, N.W. Prov., 

1898, 9-12 ; D, C. Johnstone, Panjdb, 1886, 7-8 ; B. A. Brendon, Bombay, 

1899, 7-12; J. T. Marten, Cent. Prov., 1899, 8 ; E. Thurston, Madras, 

1898, 1-11; Journ. Ind. Art, 1905, ix.; C. Latimer, Monog. Carpet 
Making in Pb., 1907; Watt, Ind. Art at Delhi, 1903, 425-47. For 
Mats of vegetable fibres see under Mats and Matting, p. 775. 

History. —Considerations of space forbid any attempt to discuss the Carpet Tile and 
Industry of India in detail. As pointing possibly to their essentially foreign ® i * 
nature, carpets are in India often designated as alcatifs {hatif = a carpet with 
long pile, in Arabic). They are mentioned by Pinto (1540 a.d.) ; Tenreiro 
i(1560); by Linschoten (15fe) ; and by Pyrard (1608)—the last author gives 
details of the luxurious habits of the Portuguese ladies of Goa, sitting on costly 
•alcatifs. There may be said to be two chief kinds of carpets in India :— {a) Pile 
Stitch (the halins or galichas), and (6) the Plain Stitch (the daris and sha- 
.tranjis). The reader will find a fairly comprehensive sketch of Pile Carpets in 
Indian Art at Delhi, 1903, and with much advantage might consult the special 
monographs mentioned above as also the article in the Dictionary, while the series 
•of admirable plates given in the Journal of Indian Art (1905) will fully elucidate 
the subject. In passing it may be said that there is no certain knowledge that Origin, 
the manufacture in India of high-class pile carpets dates farther back than the 
reign of the Emperor Akbar, of whom we read that in the year 1590 he “ ex¬ 
tensively encouraged ” carpet weaving in Agra, Eatehpur and Lahore, and again 
that “ all kinds of carpet-weavers have settled here (? Agra) and drive a fl.ourish- 
ing trade.” [Of. Ain-i-Ahhari (Blochmann, transL), i., 55 ; (Gladwin, transL) ii, 

30, 41-2; also (Jarrett, transl.) hi., 9.] One of the earliest and best-known 
carpets from the Imperial factory at Lahore is that presented in 1634 by Mr. 

R. Bell to the Girdlers’ Company of London, and which may be seen in the'Oom- 
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pany’s hall. It bears the Company’s arms and is Persian in design. It is quite 
probable, however, that India possessed a carpet industry of its own, though 
very possibly not in pile carpets, long anterior to the advent of Persian influence 
(see under Multan, also Ellore). But it would be difficult if not impossible to 
prove either that India possessed an indigenous art of pile-carpet weaving before 
the date named, or that the introduced industry made much progress for many 
years subsequently. It, however, survived and in time absorbed so many 
local conceptions as to justify the description “ Indian Carpets.” It has been 
said that the modern jail-made pile carpets have debased and degraded a system 
of manufacture that had been “ literally and figuratively interwoven with the 
life of the people.” But if the pile-carpet industry was only introduced and 
fostered by Akbar and practised by his co-religionists, and if it be the fact that 
it has not to the present day been taken up by any recognised Indian caste, 
it is difficult to see how it could be described as having become “ interwoven 
with the life of the people.” It is much more likely that the modern jail-manu¬ 
facture preserved from extinction the foreign art, than that it debased and 
degraded it. Milburn {Or. Comm., 1813, i., 136) says that carpets were formerly 
an article of trade, but through “ the improved state of our own manufactures 
and the heavy duty on Persian carpets, they are now seldom imported.” It 
would thus seem fairly certain that by the beginning of the 19th century the 
Indian carpet trade (such as it had been previously), like that of Persia, had 
suffered greatly through the rise of British manufacturing enterprise. The 
craftsmen in all countries produce the standard of goods demanded of them ; 
it would therefore be most interesting to obtain any sort of indication of the 
class of goods in demand immediately prior to the modern jail-made article. 
So far as Indian records are concerned there is nothing to show that the Natives 
of India to any material extent ever used, and certainly to-day they do not use, 
Indian pile carpets. Pyrard {Yoy. E. Ind., 1601-10 (Engl. transL), ii., 248) 
observes that “ They make carpets of the fashion of those of Persia and Ormus, 
but not so fine or so deai% for they use the rougher and longer wool ; the patterns 
are however the same ; they also make cotton carpets with bands of many 
colours.” So long ago as 1655, Terry in his Voyage to East India (ed. 1777, 129) 
pointed out that the Eastern artists were essentially imitative. He speaks of 
their cotton and silk carpets, but makes no reference to woollen carpets. Thus, 
then, for the degradation of Indian art not the Government nor the Natives 
are-responsible, but the people of Europe and America, who ask for and there¬ 
fore get cheap inartistic productions, And this has possibly been confirmed 
definitely by an invention recently announced that will enable Oriental carpets 
to be produced by new and special machinery at a price far below that of the 
hand-loom weaver. 

For the purpose of easy reference the classification employed in Indian Art 
at Delhi may be pursued in this review :— 

I. Pile Carpets :— 

1. Paxijab. —The chief centres of the carpet industry in this province 
are Amritsar, Kashmir, Lahore, Multan, Hoshiarpur, Batala, Bahawalpur, 
Kohat and Bannu, and they have been named in their order of importance. 
But Peshawar has also to be added, since it is the great emporium of the Trans- 
frontier traffic in carpets brought from Afghanistan, Turkestan and Persia. 

Lahore .— It has already been suggested that the manufacture of carpets 
at Lahore, established very possibly by the Emperor Akbar, soon decayed, and 
in support of that view it may be pointed out that in Honigberger’s Thirty-five 
Years in the East (a work that deals specially with Lahore prior to 1852) there 
is no mention of an indigenous carpet industry. In this connection also it may 
be observed that the Ain-i-Ahhari makes frequent reference to the Persian 
carpets as regularly imported into India (Blochmann, transl., 55). And it would 
seem probable that most of the Lahore carpets mentioned in the Records of the 
East India Co., and elsewhere, refer to that Trans-frontier trade and not to 
Indian woven carpets. A letter to the East India Co., for example, of the year 
1617 (Foster, E.I.C. Letters, 250) mentions that “ carpets to be well 
chosen would require a long time : those which are true Lahore carpets are 
not suddenly to be gotten.” It is possible that this may point to the survival 
of the Muhammadan carpet-weaving industry (introduced by the Emperor some 
30 or 40 years previously), or it may simply denote the uncertain Trans-frontier 
supply, the carpets being picked up in the bazars, not ordered from the weavers. 
At the present day, at any rate, the most prized carpets in Lahore Museum are 
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those discovered at Peshawar, and, with the exception of a few looms in the Amritsar 

jails, there is no local industry. A beautiful carpet, the property of Mr. G. 

Salting, is figured in the Journal of Indian Art for April 1905, and said to have 
come from a Lahore factory in the 17th century. 

Amriisar —This is probably the most important carpet-weaving centre in Anoritsar. 

India, although the indtistry would appear to be quite modern. I have not 

been able to find any references to it, either in the Bast India Cols Letters or 

in the older books of travel. It may be said to be mainly in the hands of Hindus 

who employ European supervision, and Muhammadan weavers who work (for 

the most part) on the contract system. It is affirmed that the utmost care is 

taken in securing the oldest and choicest patterns and in selecting the wool 

and the vegetable dyes. Pashm (the fine shawl-wool) and camel’s hair are Pashm. 

used for the best descriptions, and, as with all Indian carpets, the work is done 

entirely by hand. There are several factories, some of which possess as many 

as 300 looms, others not more than eight or ten. The industries of Hoshiarpur Hoshiarpur 

and Bata la may be taken as off-shoots of the carpet-weaving of Amritsar. and Batala. 

In Kashmir there are several factories which turn out extremely beautiful Kashmir, 
work. The trade is in Srinagar, and the factories are practically all owned 
by Europeans, and were originated to find labour for the shawl-weavers who 
were thrown out of employment through the decline in the demand for their 
hereditary craft manufactures. The plates in the Journal of Indian Art (1905), 

July and October (six in number), fully exemplify this style. The fine old carpets 
preserved in the Asar Mahal of Bijapur are believed to date from 1657 and to 
have come from Kashmir. If this be correct the Delhi Emperors may have 
established a factory in the “ Happy Valley ” 250 years ago. The carpets in 
question are fully representative of the styles usually designated Mughal. [<7/. 

Journ. Ind. Art.^ Lc. Jan.] 

Multan is often spoken of as having an indigenous carpet industry, or at Multan, 
all events one which dates prior to the introduction of the Persian craft. It 
thus seems probable that the so-called IMultan conceptions were modelled on 
rugs brought long ago from Turkestan, in consequence of the Pawindah trade. 

The narrow shape, bold yet not clear detail, and vivid colouring are charac¬ 
teristics of both Multan and Turkestan carpets. On the other hand, Mr. Latimer 
speaks of the household industry of Multan as characterised by names of tools, 
designs, and methods of weaving that are clearly of Persian origin. Examples 
of IMultan and Dera Ismail Khan carpets are to be seen in the Journal of 
Indian Art (1905), July and October nmnbers. Bahawalpur carpets differ but Babawalpur. 
little from those of Multan. In passing, mention may be made of a recent 
attempt to utilise in the local carpet industry the vast supplies of the floss of 
Vitlotropis ffiguntea (p. 207). 

Peshawar is, as has been already observed, the emporium for Trans-frontier Peshawar, 
rugs, notably Turkoman or Tekke (commonly called Bokhara) rugs and the 
expensive Herat and Yarkand carpets. In Kohat and Bannu and a few other 
places along the North-West Frontier a peculiar form of rug is produced called 
nakhaiy in which loops of the weft threads are made to protrude an inch or so — 

between each pair of the warp strands. The designs are usually in purple or 
crimson with black, yellow, and sometimes green. The result is crude but not 
inartistic. 

2. Rajputana and Central India. —From the jail-looms of d at pur excellent rugs Eajputana and 
and carpets are produced. Some of the most historic of pile carpets are, it is said; 0- 

in the possession of His Highness the Maharaja. In the Journal of Indian Art Jaipur, 
is given a coloured illustration of one of the gems of that series. Bikanir pro- Btkardr. 
duces the best carpet-wool in India, and is thus eminently suited to become 
a great weaving centre. The Central Jail has for some years taken a high 
place for the quality and artistic merit of its carpets. The patterns followed 
are mostly those of the famous book on Oriental Carpets published by the 
Imperial and Koyal Austrian Commercial Museum, and the carpets produced 
have attained a position of great merit, through the enlightened interest taken 
in the subject by His Highness the Maharaja.* Ajmir jail also produces many Ajmir. 
excellent carpets and beautiful rugs. 

3. Sind and Baluchistan. —The carpets manufactured in Sind closely resemble stud and 
those made in Mffitan. They are said to be the cheapest, coarsest," and least BalucMstan. 
durable of all Indian carpets. The Baluchistan rugs are in design Turkoman, 

not Persian. They arrive by camel-caravan at Quetta (and Peshawar also) from 
Afghanistan, mainly Seistan. They are made mostly of goat’s hair, which gives 
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them their singularly beautiful lustre. But the Baluchistan carpets and rugs 
have deteriorated sadly from their pristine beauty and excellence. 

4. United Provinces, —Several centres are noted for their carpets, such 
as Agra, M irzapore, dhansi, JabbaJpur and AIfahabcicl, A.grci is one of the three 
centres at which the Emperor Akbar endeavoured to establish a carpet in¬ 
dustry. In the Journal of Indian Art (Oct. 1905) two plates are given of 
carpets turned out at this centre. To this day the superior designs of its jail- 
made carpets are a striking refutation of the charge brought against the jails 
of having degraded the carpet industry. Recently a factory has been establishea 
under European management, to utilise the skilled labour outside the Central 
Jail. It appears from the E.I.Co.’s letters that Agra was an important 
distributing centre for other than locally made carpets. Thus the Company s 
servants of Surat purchased Lahore carpets at Agra {JEJ.l.O- Letters, l.c. 250), and 
the Portuguese merchants of Goa took various carpets from Agra in exchange 

for jewellery. i* xi, i, 

Mirzapore may perhaps be described as the headquarters oi tne cneap 
commercial modern carpets of India. In the Journal of Indian Art (July 1905) 
wiU be found a highly typical representation of 90 per cent, of the carpets 
of this centre- There are numerous private factories (both Native and 
European) engaged in the industry, but the patterns have of late years been 
supplied mainly by JSrms in Europe and America, so that the deterioration in 
quality noticeable for many years past may be spoken of as a direct consequence 

of this dictation. t ^ 

5. South India. —The carpets exported from Masulipatam and Cocanada 
were those that first attracted attention in Europe as being specifically Indian, 
and doubtless a century ago they were made at much the same centres as to-day. 
At EHore, where the weavers are jMuhammadans but very poor, the busmess is 
done by'advances. Three classes of carpets were shown to me during a visit 
made in connection with the 'Delhi Exhibition:—(a) carpets of foreign design, 
mostly Persian, and defective in every direction : {h) carpets collectively kno\m 
as of Ram Chandra design. In the Journal of Indian Art will be seen (July 
and October numbers) examples of these carpets, especially those from ^eHore. 
The same journal (viii., pi. 50) shows a Coromandel carpet which doubtless 
belongs also to the Ram Chandra group. These, as a rule, were good, the colours 
being well chosen but the quality very low, not more than 5 or 8 threads to the 
inch; (c) the third type represented by an old rug which was so woven (by 
what the weavers call the “ velvet method ”) as to simulate the fine texture of 
the old grass-mats. This was probably the original style of Rajamun^y and 
EHore. Masulipatam once turned out some of the finest carpets m India, but 
foreign exporters are said to have degraded the industry by supplymg cheap 
and bad material. At the writer’s suggestion the Madras School of Arts repro¬ 
duced for the Delhi Exhibition two fine Ram Chandra carpets, the origmals 
of which are preserved in the Madras Central Museum. ^ The prevailing features 
are the rich deep brovm-red of the field and the quaiut border of rosettes of 
fiowers. Malabar is said to have formerly produced the only pile carpets of 
pure Hindu design made in India. They are apparently not now manufactured. 
In the account of Sir George Birdwood—his Life and Work—as given m the 
Journal of Indian Art (viii., pi. 50), a corner of a beautiful Malabar carpet is shown. 
The jail in Bangalore in Mysore State has for long been noted for the good quality 
of its carpets. One shown at Delhi was distinctly a Hindu design with a Ram 
Chandra border. 

6. The Deccan.— Hyderabad formerly produced the wonderfully fine silk rugs 
known as WABAisraALS. The Journal of Indian Art (Jan. and July, 1905) 
shows three carpets of this school. This charming textile has the property 
of changing colour according to the point of view. The carpets at present 
produced, while possessing certain features of their own, are far inferior to the 
&d work. The scheme of colour is scarlet, yellow and white. In the work 
just quoted wiU. also be found highly characteristic examples of Hyderabad 

jg probable that the Persip traders very early 
established themselves along the western coast of India, and there produced 
carpets under the patronage of the Emperors, Princes, and Nobles of India, very 
possibly long before they were made in Agra and Lahore. Certainly Cambay 
was one of the earliest seats of the craft, for according to Linschoten {Voy. E. Ind. 
(ed. Hakl. Soc.), i., 47, 60), who travelled in India about 1584, the people of that 
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city mad© alcati^as (that is, long-pile carpets), “ but they are neyther so fine 
nor so good as those that are brought to Ormus out of Persia.” Alcatif, ac¬ 
cording to Crooke [Hdhson-Jdbson^ H), was a name much used in India for 
carpets durmg the loth century. Bombay, except in the School of Art, does 
not produce carpets. Ahmedabad is mentioned very frequently in the E.I.Co.’s iiuaedabad. 
letters and records as a centre in the carpet industry. At present there are only 
one or two very small factories, and the carpets turned out are sent chiefly to 
America. In Poona, the Yeroda Jail has produced some excellent work, mostly Poona. 

carpets in the possession of the Asar Mahal and Jamai Musjid 
of Bijapim. Thus it may safely be affirmed that the Poona jail, instead of exer- 
cismg a debasing mfluence on the carpet industry, has conserved what might 
otherwise have been lost. 

in other than Pile Stitch.—The daris, shatranjisy Cotton and 
etc. Just as the pile carpets referred to above (the kalins, halichas or galichas) Woollen 
are usually m wool but sometimes in cotton, so the daris and shatraniis are Carpets, 
mostly m cotton though sometimes in wool. 

suggested, it is probable that the Indian carpets, prior to the 
Mimammad^ mvasion, belonged almost exclusively to the description her© 
indicated. Stem {Ancient Khotan, 1907, xxiv., 337, 398) describes and illus¬ 
trates a fragment of a woollen carpet found by him in the ruins of the Niya 
site, which were engulfed by sand about the 3rd century. This appears to 
be m plain stitch, and recalls in design the embroidered rugs of Hissar and 
feirsa. So also another rug found at the ISTiya sit© is described as of the 
regular Indian dari type,^ and seems a brocaded cotton textile much closer to 
the woollen fabrics of Tibet than to anything mad© in India {l.c. 333-4, 397, 
pi. Ixxv.). Terry, in his Voyage to E. India, about 1615 (ed. 1777, 127, 186), 
mentions the cotton carpets in “ fine mingled colours,” but makes no men¬ 
tion of the woollen or pile carpets. Mandelslo {Travels, 1683, in Olearius, Bist. 

Muscovy, etc., 1662,^ 39) speaks of the floor of the house in which he resided in 
Ahmedabad as being covered with tapestry and the pillars draped in silk 
stuffs. Plain stitch carpets and rugs are imiversally used by the poorer Mu¬ 
hammadans as praying-carpets {jainamaz), and in consequence have often more 
art shown in their composition than might be anticipated. Some of the more 
noteworthy centres of production are Rangpur in Bengal; Agra, Aligarh, 

Bareilly and Bulandshahr in the United Provinces ; Jaipur and Bikanir in 
Rajputana; Bahawalpur, Multan, Gujarat, Sialkot, and Peshawar in the Panjab; 

Uharwar, Belgaum, ^ i^mednagar, Kaladgi and Cambay in Bombay; and 
Vadavedi and Adoni in Madras. Many modem and ancient daris of great 
beauty were shown at the Delhi Exhibition. One of the most interesting and 
artistic was the shatranji said to have been presented by the Emperor Auranzeb 
in 1626 to the Jamai Mosque of Bijapur. "This has a rich Indian red field with, 
suspended from the top of each jainamaz section, a lamp S57mbolical of the faith. 

It would appear to have been woven more like tapestry than an ordinary dari, Tapestry, 
and to have had the patterns separately mad© and interwoven in their places 
en the loom. These and such-like give a lesson that might well be learned by Possible 
the manufacturers of cotton carpets throughout India, namely, that if they Trade, 
would abandon the striped forms and produce richer and more varied designs, 

“Such as those of the Poona Jail daris, a larger market might be found in TnHm 
itself, and in foreign countries as well, than has as yet been secured. There can 
be little doubt that neatly and substantially woven cotton carpets would be 
more acceptable to the inhabitants of tropical countries than woollen ones, 
because cheaper, cooler, cleaner and (under a tropical climate) more durable. 

Further, cotton plain carpets would doubtless be preferable to cotton pile carpets. 

Much,^ therefore, remains to be done in the direction of developing the Tnfliau 
trade in cotton carpets and rugs. [Cf. Monographs, Cotton Industries :—Banerjei, 

Bengal, 1898, 33-4; Silberrad, JV.TY. Prov., 1898, 24-6, f. 36; Enthoven, 

Bombay, 1897-9, 11, 33, etc. ; Thurston, Madras, 1897, 7-11 ; Latimer, ikTono^. 

Carpet-making Pb., 1907, 1-3.] 

Woollen Daris and Shairanjis, though ^not met with very abundantly Woollen 
in India, are still made and much admired. The Bhutias of Darjeeling and Daris and 
the people of Nepal and Eastern Tibet weave strips of woollen thick cloth Shatraniis. 
in various designs, which, when sewn together iato sheets, closely resemble 
Kurdish khilims. Mention has already been made of a fragment of a rug found 
by Stein in the ruins of Niya, Khotan, as recalling the Bhutia woollen rugs. 

The people of Darjeelmg proper also weave thick chadars of white and blue 
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that are very beautiful and find a distinct place among the art treasures of 
the residents in the eastern side of India, but are only rarely seen elsewhere. 
In Bikanir, plain-stitch rugs are regularly woven in wool, but in the same form 
as the cotton daris. The pattern most often employed recalls the barbaric 
cross-stitch embroideries of Hissar and Sirsa. In Quetta, rugs and camel saddle¬ 
cloths are largely woven in wool and richly ornamented with shells. They are 
in stripes with patterns worked within, and to all intents and purposes should be 
classed as hhilirm. 

Trade in Carpets and Rugs —The only available details concerning 
the export trade in Indian-made carpets and rugs refer to (a) Mats and 
Matting of vegetable fibre : (6) Carpets and Bugs of wool. A summary 
of available statistics on the former subject will be found on page 778, 
so that it is only necessary to give here such particulars as are available 
regarding the woollen carpets. The quantities are always estimated by 
pound weight, not number. The total weight exported from India to 
foreign countries in 1899-1900 was 1,691,577 lb., valued at Bs. 23,73,289 ; 
in 1903-4, 1,878,202 lb., Bs. 26,04,576 ; and in 1906-7, 1,603,330 lb., 
Bs. 20,89,516. In the last year, goods to the value of 11 lakhs of rupees 
went from Bengal, 6 lakhs from Bombay, and 2 lakhs from Madras. The 
increase in the total quantity and value of carpets, etc., exported in 
1903-4 was due to an improvement in the trade in these articles with 
the United Kingdom. The latter took in 1899-1900, 1,180,779 lb., 
Bs. 17,21,987; and in 1903-4, 1,549,658 lb., Bs. 19,54,560; but in 
1906-7 the quantity fell again to 1,346,144 lb., Bs. 15,66,113. The ex¬ 
ports to Ceylon fell from 235,070 lb. in 1899-1900 to 2,980 lb. in 1903-4 ;. 
and in 1906-7 rose to 4,303 lb. The United States took quantities 
varying from 223,551 lb. in 1899-1900 to 401,340 lb* in 1901—2 ; 266,526 lb. 
in i903-4; and 174,727 lb. in 1906-7. There is also a fairly extensive 
import trade in Carpets and Bugs, chiefly to Burma and Bombay, from 
the United Kingdom and Germany. It amounted in 1899-1900 to 
842,716 lb., Bs. 8,46,013 ; in 1903-4 to 887,192 lb., Bs. 8,96,738 ; and in 
1906-7 to 1,016,055 lb., Bs. 10,56,679. 


CARTHAMUS OXYACANTHA, Bieh. ; FI Br. Ini., iii., 
386 ; Ann. Reft. Indust. Mus. Calc., 1899-1900, 7-8; Watt, Agri. Ledg., 
1901, No. 12; Ind. Art at Belli, 1903, 231-3 ; Composite. 

Wild Safflower (the Tcuzhurai, hhdreza, of the Trans-Indus and karar, poUyan, 
foli, kantidri, kandiara, mian kalai, etc., of the Panj4b) is a native of the drier 
arid tracts of North India. In Peshawar district it is peculiarly prevalent, the 
spinose clumps constituting an objectionable feature of the grassy tracts. Where 
met with in fair abundance the seeds (or to be more correct, fruits) are collected 
on account of the large quantity of oil which they contain. This oil is the 
chief ingredient in the Afridi wax-cloth presently to be described, and may also 
be used as a glass cement. 

C.tinctopius, Linn.; Cnicus Indicus, Bumph,, Herb. Ami., 1750, v*, 
215-20, pi. 79 (2); Mukerji, Handbooh Ind. Agri., 1901, 292-5; Mollison, 
Textbook Ind. Agri., 1901, iii., 98-101; Abbey-Yates, Agri. Ledg., 
1904, No. 11. The Cultivated Safflower, Bastard SafEron, Carthamine 
Dye, the husum, kdsumia, kusumbo, kusubi, kardi, kdbri, ma, sufir^ kar 
or karar, sendurgam, agnisikla, leiu, su, subdn, etc. The Arabic usfdr 
(Ibn Baithar, 1200 a.d., ii., 196) assumed various forms and gave us the 
English name:—thus a-ffiore (Pegolotti, Pratica di Mercat., 1343, 372), 
asflore, asfrole, astifore, asfiori, zaffrole or zaffrone, safjiore and finally 
safflower. Another Arabic name, kurtum (used in the Makhzan), may 
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have originated the botanical name Carthamus* The most prevalent 
Indian vernacular name husum comes direct from the Sanskrit Tcusumbha. 

History. —‘‘ This plant is the kusvmhha of Sanskrit writers, who describe the 
seeds as purgative, and mention a medicated oil ” {Pharmacog. Ind,y ii., 308). 

That is the commonly accepted opinion, but on the other hand Dutt {Mat, Med. 

Hind., 307)^ makes no mention of the special knowledge possessed by the Sanskrit 
medical writers, and it may be added the medical treatise which constitutes The 
Bower Manuscript (Hoernle, transl.) is silent both as to the husurnkha plant 
and its oil. The Greek cnicus {Paulus Mgineta (Adams, transl.), iii., 178) by Cnicus rersus 
most authors is identified with the Bastard SafiEron. The early Greek authors Carthamus. 
speak of cnicus as a spinose plant, but Dioscorides (iv., 187 (ed. Sprengel), 1829, 
i., 680) mentions that it was a pot-herb and purgative medicine, Galen, Avi¬ 
cenna, Serapion, Bhases, etc., follow Dioscorides, but most Arab writers add 
the additional property that it is alexipharmic. Mesua, who Ihed at Bagdad 
in the 10th century, wrote a great work on the Medicine of the Greeks and Arabs. 

He opens his account of cnicus (Marinus, transl., 1562, 74) by observing 
that the plant is both wild and cultivated, but that the so-called Indian cnicus 
is not cnicus at all. He then observes that the seed is the most valuable, 
especially the large white kind. The figure given by Marinus is an excellent 
representation of c. Unctoritis. Carthamus was retained in European pharmacy 
down to comparatively recent times. De Candolle {Grig. Cult. Plants (Engl, transl.), 

164), following Targioni-Tozzetti {Genni Storici, Intro, di Varie Piante, 1853, 

88), thinks the determination of the Greek cnicus with Carthamus very doubtful. 

Pliny distinctly says the oil was used in Egypt in place of castor-oil, but he Purgatire Oil. 
adds the plant was not known to the Bomans. It may be added that Pliny 
writes it cnicus and Columella cnecus. 

The grave-cloths of the ancient Egyptian mummies are dyed with sajfflower, 
and fragments of the plant and the seeds have been fotmd in tombs. [Cf. 

Bawlinson, Hist. Egypt, 1881, i., 62-3; Hehn, Kulturpfi. und Hauat. (ed. 6), 

261; Wiesner, Die Rohst. des P-flanzenr., ii., 678-84.] The Sanskrit authors describe 
the kuaumhha oil as purgative, so that identical properties were assigned to it in 

ji^rica and India. An Abyssinian so-called wild species (o. tanatus, Abyssinian 
in Schweinfurth, FI. JEJth., 1867, 143) has by some writers been accepted as the Wild Plant, 
original stock of the cultivated plant; so also, and with equal if not greater 
force, c. OxyacantHa, the Indian wild species, has been advanced as the source 
of the cultivated plant. De Candolle accordingly came to the opinion that since Indian Wild 
an undoubted ancient cultivation had been established for both India and ^lant. 

Africa it was probable the true CaTrtHan^us tinetorius might be found wild in 

the intermediate country Arabia. He accordingly cites in part support of 

that suggestion the circumstance that an author quoted by Ibn Baithar (the 

Arab, Abu Anifa) mentions both a wdld and cioltivated form as met with in 

that very country. In China there would seem httle doubt safflower (hung-hua csMnese Plant. 

or red-fiower) was introduced about the 2nd century B.c, \Gf. Breitschneider, 

Europ. Bot. Disc, in China, 1898, 4; also Value Chinese Botanical Works, 1870, 

15.] Japan received it from China, but according to Bein {Indust. Japan, 

176-7) it can hardly be regarded as more than a botanical curiosity in that 
country—^the cosmetic heni being manufactured from foreign (mostly Indian) 
supplies of safflower. [G/. Milburn, Or. Comm., 1813, ii., 238-9; Buohanan- 
Hamilton, Stat. Acc. Dinaj., 208 ; Lacaita, in Maw, Genus Crocus, app. v.; 

Der Tropenflanzer, viii., 511 ; Joret, Les PL dans DAntiq., 1904, ii, 272.] 

Cultivated Indian Races.—There are two main conditions, one Two Crops, 
grown purely and simply for its flowers—the safflower dye of commerce, 
the other for its oil-yielding seeds, the husu^ or carthamus oil of trade. 

The former is fairly extensively produced in Bengal, the United Pro¬ 
vinces and the Panjab, while the latter is chiefly met with in the Central 
Provinces and Bombay. But while these two conditions or properties 
seem well understood agriculturally, drie^ specimens of the plant grown 
for the one or the other purpose are indistinguishable. Moreover several 
races occur under each of these states, such as with small, very hard 
spinose leaves (much as in C. Oocyacantha) or with large, soft, almost 
non-spinose edible leaves. Some have narrow, hard and sharply spinose 
bracts, others broad almost entire bracts. Still, however, most of these 
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conditions recur again and again 'witli the oil-gelding and the dye-yielding 
races, so that no set of characters can be given, to separate the groups 
that belong to the one or the other. Speaking broadly, however, the 
oil-yielding forms are more spinose than the dye-yielding, and have 
usually yellow-coloured flowers, the dye forms being orange or even yellow 
tinged with scarlet. The dye-yielding plants require a rich soil and 
humid atmosphere, hence the loss of spines may be due to high cultivation 
and protection. In the young state the smooth-leaved spineless forms 
are edible, and in some parts of the country, notably Burma, they are 
mainly, if not exclusively, grown as pot-herbs. But within each of the 
great centres of production there may be both smooth and spinose forms. 
Thus in Bengal a spinose dye-plant is known as huthi or kutela and a 
spineless dye-state called murdi, murilla (= shaved), hJiuili, In the 
United Provinces the spineless Tcusum aflords both dye and oil, while 
the spinose form distinguished as Tcasar, Icasur, is grown for its oil-seeds 
only. In Berar (Sule, Monog, Byes and Dyeing, 1895-6, 1) the spiny 
hati hardi yields an inferior dye and good oil, while spineless hodhi gives 
a superior dye. In Bombay two great centres of production exist, viz. 
on the rich alluvial loams of Kaira and Ahmedabad, in Gujarat, where 
the spineless red-flowered dye-yielding kusumhyachi or husumha prevailsy 
and the Deccan, with its spiny sadhi or Icardai, an oil-yielding crop. [Cf, 
Fawcett, Monog. Dyes and Dyeing, Bomb., 1896, 25-9.] Briefly Bengal is 
(or rather was) the source of kusum dye, and the Deccan of the safllower 
oil. These products may therefore be dealt with separately :— 

L THE DYE—Safflower or Carthamine .— So much has been written 
regarding the cultivation and utilisation of safllower that a brief 
review of the modern results seems all that is called for. But it may 
be explained that the various provincial Governments of India issued, in 
1896, monographs on “ Dyes and Dyeing,” and that these will be found 
to have special chapters on safflower. So also The Agricultural Ledger 
(1904, No. 11) may be described as a compilation of the more im¬ 
portant passages from modern writers, and it thus amplifies the particulars 
recorded in the Dictionary. The remarks that follow will accordingly 
be restricted as far as possible to facts calculated to assist the mer¬ 
chant or cultivator, but will abstain from republishing technical details,, 
especially methods of dyeing. But in this connection it may be observed 
that safflower has preserved its position in spite of foreign dyes, mainly 
through the colour being viewed as more or less sacred for wedding 
garments. 

Cultivation ,— Safflower, though by no means so important a crop as 
in former years, is still grown to a fair extent in the Dacca Division of 
Bengal, and here and there throughout the Province. Taylor (Topog. and 
Stat. Dacca, 1840, 133-5) gi|jes an interesting account of the production 
during the prosperity of the industry. The best quality was grown in the 
vicinity of Pattergotta. Safflower is also met with in the Surma Valley 
and in Manipur, but not in the Assam Valley proper. In the Central Pro¬ 
vinces it used to be extensively produced in Raipur and Chhindwara, but the 
area in recent years has been griatly curtailed. In the United Provinces 
of Agra and Oudh, though met with now and again, it assumes importance 
in Meerut only. In the Panjdb it is to be seen in most districts, but 
Hoshiarpur and Amballa are perhaps most spoken of, and the safflower 
of the hills, especially that of Kabul, has the best reputation. The wild 
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safflower is also a product of considerable value. In Berar safflower is Berar. 
regularly cultivated, tbougb by no means to tbe extent formerly witnessed. 

In Madras it may be seen here and there, and in Burma it is more grown Madras, 
as a vegetable than as a dye. But in Bombay there are two centres of Burma, i 
production. The cultivation for dye is not extensive, and is confined Bombay, 
to Gujarat and the Karnatak, Kaira being perhaps the most important 
district. Dr. Hove (1787) refers to the dye of Cartham^s being 
then used in Gujarat to dye 'pagris. But the Bombay dye is regarded 
as much inferior to that of Dacca in Bengal. 

The systems of cultivation pursued are so very similar Methods, 
throughout India that the subject may be treated collectively, the remark 
being made that it difiers province by province, according to the amount 
of attention given and the local value of the crop. It is sown along with Seasons of 
other rdbi crops such as gram, wheat, barley, tobacco, opium, chillies, 
carrots, etc., from about the middle of October to the end of November, or 
in Chittagong as late as January. It requires a light sandy soil, and one 
which possesses a fair amount of moisture. In the better cultivation the 
land is lightly manured and ploughed repeatedly from May or June till 
sowing time. It is either sown broadcast or drilled, the latter in Bombay, 

3 drills 18 to 22 inches apart of safflower alternating with the subsidiary 
crop. In the less important cultivation it forms single drills or surrounds 
other crops, its spiny character serving the purpose of a protecting hedge. 

On the central flowering head appearing, this is nipped ofi in order to cause 
lateral shoots and a more copious flowering. The prumngs and thinnings Timmiiigs 
are eaten as a pot-herb. The crop comes into season in January to April, ^ 

or even May, and is plucked every second or third day. Delay in collect- Or^s!^ 
ing the flushings of florets causes loss in dye. Eain during the flowering 
is also very injurious. The florets being picked after fecundation, the 
seed ripens and yields a supplementary crop. The average yield of dried 
florets is in Bengal about 80 lb. (according to Mollison (Lc. 100) from 100 
to 120 lb. in Bombay), per acre, and of oil-yielding seeds (fruits) 400 to 
600 lb. The first and the last pickings of florets are by most writers 
considered inferior in dye merit to those in mid-season. 

Manufacture ,—The day’s collection is carried to the homestead and Manufae- 
partially dried in the shade. It is then rubbed between the hands, placed 
on an arrangement of basket filters, and pure stream (or slightly acidulated) 
water poured over. This removes the most soluble of the useless yellow 
dye, but care must be taken that the water is not alkaline, or the red 
dye also may be washed out and the florets rendered useless. When the 
water passes through clear the washings are regarded as complete. The florets Washed, 
florets are then partially dried and pressed into the small characteristic 
cakes met with in trade; then the dr 5 dng is completed. According to 
Taylor the florets in his time were saturated with water in the evening 
and next morning trodden underfoot, and this was repeated for four or 
five days until the water ran ofl clear. 

In centres where little attention is given to the crop the florets are not 
washed, and instead of being made into cakes, are formed into balls or 
sold as loose powder. The presence of the yellow dye lowers the value and 
increases the weight. In Bombay a curious sytem prevails which con- pii rubbed 
sists in rubbing into the florets a certain amount of til oil (a tola weight to 
a pound of the florets). Mollison observes that this is the practice in 
Gujarat, but it is known to produce loss of colour. This very possibly 
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accounts for the lower price of Gujarat safBLower as compared with that of 
Dacca. Apparently also the yellow dye is not removed until a later 
stage, and the oil would thus seem to serve no useful purpose. It recalls, 
however, the practice described by Rumphius {l.c. 217), where the people 
of the Malay are spoken of as adding the bruised oil-yielding seeds of 
Atem’-ites triloba to prevent the florets from crumbling to dust. 

Price. Safflower-dye cakes (Gujarat) are sold in Bombay at 2 to_ 2| lb. per 

rupee. The value is estimated according to the colour that a given weight 
will impart to a pound of cotton. 

Trade in Trade in Safflower Dye. —Madder in Europe and Safflower in India 

the Dye. ^re the dyes that felt immediately the effect of the discovery of chemical 
colours. This, in the case of the Indian product, may be exemplified very 
briefly. Half a century or so ago, safflower became a fairly important 
commodity. It is curious, however, that none of the early travellers 
in T nfiia- mention the dye. The first botanist who describes its culti- 
Barij vation in the East would appear to be Rumphius. Milburn records the 

Statistics. exports in 1804 as having been 247 cwt., valued at £1,460, or £5 18s. M. 

Becord. ^ exports were 1,070 cwt., valued at £4,532, 

or £4 4s. M. a cwt. An import duty at British ports was levied of 7s. 4d. 
a cwt. In 1824-5 the exports from India appear to have been 6,185 cwt., 
and in 1837 they stood at 7,962 cwt. Passing over a period of close on 
forty years, we next learn that the Indian traffic had become (in 1874-5) 
10,157 cwt., valued at Rs. 6,50,827 (or expressed at the rate of exchange 
that then prevailed, approximately £60,000); but a sudden change took 
place, for the very next year the traffic fell to 2,914 cwt., valued at 
Rs. 1,63,628, and ten years still later (1884-5) had become 1,459 cwt., 
Eecent Retuias. Valued at Rs. 83,083. Within the past six years a revival in quantity 
seems to have set in, since the exports were in 1899-1900, 1,993 cwt., 
valued at Rs. 34,572, and in 1903-4 the corresponding figures were 4,313 
cwt. and Rs. 67,606. They have since fallen, however, to 3,670 cwt., 
Rs. 60,389, in 1906-7. A remarkable feature of the traffic thus briefly 
outlined may be said to be the decline in the prices realised—^viz. from 
£5 18s. M. a cwt. to the price in 1901-2, viz. Rs. 20 or £1 6s. 8d. a cwt. 
Even twenty years previously (1881-2) the price reahsed was nearly double 
the rates that rule to-day. It is not, therefore, to be wondered at that 
safflower has ceased to be an important crop, and that but for the local 
markets the dye might by now have disappeared from India as completely 
as has the madder from Europe. 

rapaaesft The exports from India go mainly to Hongkong, but a recent 

Jetaaads. demand from Japan has been viewed as a favourable prognostication 
for the future. The local market continues fairly large in spite of foreign 
mineral dyes, owing to the fact that safflower is associated with the 
social customs and religious feelings of the people. The varying quality 
would seem to depend first of all upon the climate and soil of the locaHty 
where produced; next, the care pursued in collection, and the method of 
preparation followed. With all the finer samples the yellow dye has been 
washed out and the florets purified. This has naturally the effect of 
lowering the weight and concentrating the dye. Washed safflower must 
Price. accordingly fetch a higher price than the impure and adulterated dye. 

In further purification of the dye a second yellow colour is precipitated 
Oarthareta. and removed by means of acetate of lead. Garthamin, the valuable 
red colour, may then be extracted in a pure form by making use of its 
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solubility ia alkaline solutions, and insolubility in pure or acidulated 

water. In India the alkali used is almost invariably tbat prepared by Aitaii used. 

incinerating hajra (JPennisetuin) stems or chir chira {Achyranthes, 

see p. 49), but crude natural carbonate of soda known as sajji-mdtti is 

also employed. It would seem probable that tbe isolation and utilisation 

of cartbamin is in India a comparatively recent discovery. 

//- THE OIL, —Tbe seeds from tbe dye-yielding plant are collected and Oil. 
form a supplementary return, but, as already stated, in some parts of 
tbe country, notably Bombay, an oil-jdelding crop is specially grown. Bombay. 
Mollison (Lc. 98) says, SafEower is tbe most important oil-seed crop in 
tbe Bombay Presidency. Tbe area is usually from 500,000 to 600,000 
acres annually. Tbe chief centres of cultivation are in tbe black-soil 
irali lands of Abmednagar, Poona, Satara, Bijapur, Dharwar, and Bel- 
gaum.” It is subordinate to tbe crops with wbicb it is associated sucb as siW, 
judr, wheat or gram. “ It therefore participates in tbe general cultivation BbSr, 
given to these crops.” “ Usually three consecutive rows of safflower and Beigaum. 
alternate with 9 or 15 or 21 consecutive rows of tbe principal crop.” In 
tbe Central Provinces tbe area of special oil cultivation has recently been o. Pror. 
greatly curtailed, so that tbe Deccan production maybe accepted as alone 
of importance, though of course tbe oil of tbe dye crop must not be entirely 
ignored. 

Manufacture. —It has been customary to find Baden-Powell’s state- Two ou Plants, 
ment (P6. Prod., 421) that two oil-yielding forms of this plant exist 
—tbe wild and tbe cultivated—repeated by Indian writers without ifcs 
being observed that an admission was being thereby made to wbicb only 
tbe most cursory attention bad been subsequently paid. But in addition 
to there being two distinct sources of tbe oil there are also two widely two Methods, 
difierent methods of preparation. In tbe one the seeds (fruits) are simply 
subjected to cold-dry pressure either before or after they have been 
busked. Tbe yield is said to range from 20 to 30 per cent., but both the 
quality of tbe oil and tbe value of tbe cake depends upon tbe seed being 
busked. Tbe second process is a hot-dry extraction, or rather a crude 
downward distillation. Tbe seeds are placed within an earthen pot, and 
this is inverted over tbe mouth of a similar pot placed within tbe ground, 
tbe two pots being separated by a perforated plate. Over and aroimd 
tbe inverted pot is piled some fuel, and on this being ignited, tbe seeds 
are partly roasted; tbe oil in consequence drains from them and accumu¬ 
lates in tbe lower or submerged pot. 

Tbe cold-drawn oil has a clear straw colour, with a sp. gr. of *9224 at Descriptioa. ■ 
15^^ C. According to Hooper {Agri. Ledg., 1904, No. 11, 160), it ‘‘ pos¬ 
sesses pronounced drying properties. It readily saponifies with alkalis, 
forming a fairly good soap, and tbe free fatty acids have some of tbe 
characteristics of tbe linoleic acid obtained from lineseed. Tbe oilcake 
retains 11*55 per cent, of tbe natural oil, and is not contaminated with 
earthy impurity. Tbe nitrogen amounts to 3*19 per cent., wbicb is 
equivalent to 19*94 per cent, of albuminoids.” It is an oil extensively used 
for culinary purposes, and to adulterate ghi or tiL Moreover, safflower, culinary ou. 
eartbnut, and til are often mixed together and tbe oil expressed ; this con¬ 
stitutes the sweet-oil of Bombay. Safflower oil is also said to be an in- Sweet-oU. 
gredient in Macassar bair-oil. Inferior qualities are used for illumination. 

The bot-extraction oil is about one-fourth larger than tbe cold, but is use¬ 
less both for burning purposes or for food. It has, in fact, acquired a 
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new property, and been converted into a substance very serviceable for 
greasing well-ropes, leatber well-buckets, etc., purposes for wMcb. tlie cold- 
drawn oil is quite unsuited. In other words, the oil has been converted 
Moghan. into what is known as roghan —a substance employed to prevent leather 

from hardening on its being exposed to the action of water or of a damp 
atmosphere. 

Oil. Oil of Wild Safflower. —In the Northern Panjab, more especially 

Peshawar, a very different process is adopted from that just detailed for 
the manufacture of roghan. The foUi oil (the oil of C. Oxyaeantha) 
expressed by the cold process is placed in earthen vessels and boiled 
continuously for twelve hours. The vessels are so placed that it is not 
possible for a flame to reach the boiling liquid, and the temperature 
is kept low and uniform. In time it emits volumes of white pungent 
vapour, so exceedingly disagreeable that the manufacturers are compelled 
to conduct their industry under special license and in a place assigned 
to them remote from human dwellings. On the oil being cooked to the 
required extent, and while still boiling hot, it is thrown into large shallow 
trays containing cold water. It swells up into a jelly-like substance, the 
roghan of Northern India. This is stored in tin cans and sold to the 
manufacturers of the so-called Afridi wax-cloth. 

Afridi Wax-cioth. — It would occupy too much space to repeat the accounts. 

"Wax-elotli. published in The Agricultural Ledger (1901, No. 12, 393-414) and Indian 
Art at Delhi, 1903 (229-34), regarding this curious little industry. The 
Oil Paint. facts made known in these pubHcations prove that we have been in¬ 
correct in affirming that the Natives of India were unaware of the drying 
property of certain oils in the manufacture of paint with mineral pigments. 
Application to But in the Afridi wax-cloth the paint is not applied by a brush but by 
Cloth. means of an iron style. The rapidity and accuracy with which the pattern 

is elaborated by threads of plastic and coloured roghan has to be seen to* 
be appreciated or understood. The skilled artist can work from right 
to left or left to right with equal ease, and, just as in penmanship, the thick 
downward strokes and the fine upward hair-lines are each made to occur in 
their proper places in the elaboration of the pattern with which the fabric 
is being covered. Where two or more colours have to be given, the operator 
usually applies all the patches or lines of one colour before he proceeds to 
use the second or the third shade. The half-finished table-cloth or fire- 
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)loth for 
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screen may in consequence often appear a bewildering production, since 
it may be impossible to discover the actual pattern in the operator’s mind. 

In passing it may here be added that in Baroda, castor-oil, and in 
Each, linseed-oil, are similarly made into the roghan used in the fabrica¬ 
tion of the wax-cloths of these localities. Experiments conducted in the 
Industrial Museum, Calcutta, have revealed the fact that the oil of the wild 
safilower possesses no special properties over those of the cultivated plant. 
It would further seem that in the Afridi wax-cloth India possesses the 
nucleus of a possible large new craft, that of producing wax-cloth, water¬ 
proofing materials and linoleum, from local materials and possibly hj 
means of the expert craftsmen who from time immemorial have turned out 
the goods here indicated. The^jute mills of Calcutta prepare and export 
the cloth required by the wax-cloth and linoleum manufacturers of Europe 
and America. India, moreover, will be seen to import a by no means- 
insignificant amount of the specially prepared wax-cloth and linoleum 
(oil-cloth and floor-cloth) made on the jute textiles exported from India 
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BLACK CAKAWAY 


CARUM 

bulbocastanxjm 


foi tliat purpose. lu 1876-7 these imports were valued at only Rs. 
17,620 ; in 1901-2 they came to Rs. 6,74,306 ; in 1903-4 to Rs. 4,17,788 , 
and in 1906-7 to Rs. 6,20,305. Surely the efiort to participate in so 
prosperous a traffic is worthy of attention. 

Edible Seed and Cake.—Carthmmis seeds, especially alter being 
roasted, are eaten, but are most valued as a food for poultry, thougn, as 
already observed, the tender shoots are prized as a pot-herb or sa a . 
Mollison makes the remark that cattle have to be educated to ea e 
cake, but that it has the advantage of keeping well and does not get 

mouldy. It is highly valued as a manure. 

[C/. Leather, Agri. Ledg., 1897, No. 8,1S9; Duthie and Mler, and 
Crops, i., 51-4, pi. xiii. ; Monographs, Dyes 1 

-Dv^okn Assam: Russell, Cent. Prov., 10-11; Hadi, 

Fawcett, Bombay, 25-9 ; Holder, Madras, 3 ; Fraser, Burma, 10 ; Agr^. L^g-, 
1899 No. 1^; %urn. them. Soo., 1900, 36M ; 1902 864 ; Tech, 

Bepts., 1903, 128, 131-2; Kawson, Gardner and Laycock, Diet. Dyes, etc., , 
Blount and Bloxam, Chem. for Engin. and Manuf., 326.] 


Edible 

Seed. 


Cake. 


CARUM BULBOCASTANUM, Koch.; FI. Br Ird.,iy, 681 , 

Bmdum Bulhocastanum, Linn. ; Carum nigrum, Boyk, lllust. mm. Boi., > 

229; Rec. Bot. Surv. Ind., i., 154; Paulus ^gmeta (Adams, transl.), 
iii., 74; Umbellifbrje. Black Caraway, siyaTi, sTiia, sapra, smh- 
zerak, shiyah ziral, Tcala jerah (zerah), zirdu siah, etc., also called gumyun 
in Ke-shmir and umbhu in Ladakh. These names seem for the most part 
to be modern adaptations, since the true leala'jira is the Black Cumin 

(JSfigella sativa, see pp. 442, 811). xr -i • t -u i rr W 4 . 4 - 

Black Caraway is a native of Baluchistan, Afghanistan, Kashmir, La a, a i a. 
Chumba, etc., eastward to Garhwal and Kumaon, and westward to Quetta. 

It is mainly a weed of cultivated land, but is liable to prove dangerous an fields 
owing to the fondness of pigs for the root. It also exists truly wild on grassy 
slopes (at alt. 6,000 to 11,000 feet), whence the shepherds collect it as a valuable 
somce of income; but it is nowhere cultivated. It is probably the krishna-jiraka, 
which Boyle maintained was well known to the Hmdus before the mtroduction 
of the European Caraway {€. [C/. Lawrence, Valley of Kashmir, 67 , 

Aitchison, Bot. Afghan. Delimit. Comm., in Trans. Linn. 8oc., iii., L] 

An inquiry instituted by the Beporter on Economic Products in response to 
a question put by the Indian Chambers of Commerce, resulted in the collection ot 
ST^eimens of zerah {zira) from the chief towns of India as well as of the fruits 
{ieeds) and plants from all known areas of supply. The fruits in every instance were 
found to be c. Buiboeastamim and not c. cartu (except when stated to be a 
foreigner imported drug). The examination showed, however, that other seeds 
are often used as adulterants or substitutes for black caraway. The adulterants 
were similar in shape, size and markings, but quite destitute oi the characteristic 
aroma For example, Mr. L. G. Smith, Forest Divisional Officer of Saml^pur, 
sent four samples from the local baz4rs which were subsequently identified as 
(1) the true Caraway (mito seraT^), most probably imported ; (2) €. ituihocas- Gx&m oi Zerah. 
tamim, sa- or shah-zerah; (3) Vemonitt a,it.fneimi,ntica., parbat-zerah; and 
(4) NOfeiift leala-zerah. The sample of black caraway was, however, 

not pure. Pure parcels were received from Yasin in Gilgit and from. Hazara. 

From KuHu and Bashahr were furnished two qualities called “ s-ira ’ and 
“ singhu."' The latter was stated to be an adulterant. “ Zira ” prov^ to be 
c. j^uihocastamtm , and ultimately, through the assistance of Mr. J. H. Lace, 
then Assistant Inspector-General of Forests, the adulterant was recognised as 
faicatiMwi. Mr. Lace found th^ people gathering the seeds in 
Chamba ; he secured a sample and corresponding botanical specimen, so that 
his material became an authentic type with which to compare the adulterants 
of commerical parcels. It was in consequence found that the JSupiet^rtt^n was 
identical with the adulterant sent from most parts of India. Is this the pseu^- 
hunium alluded to by Paulus JEgineta which Adams suggested might be 
piwipineiia temtis ? Mr. Lace says that Stipieurum is known locally as 

283 


Adulteran 

Singhu. 



CARUM 

CARUI 

Caraway 


Uses, 


Price. 


ID.E.P., 
ii., 196-8. 
European 
Caraway. 


Uses. 

Medicine. 

Oil. 


Podder. 


THE TRUE CARAWAY 

hanchah or hankok, and that before it is mixed with the carum the fruits are 
coloured with a decoction of walnut bark. It is sold at 9 seers to the rupee, the 
true article being very much more expensive—say 3 seers to the rupee. Usually 
5 seers of hanohah are mixed with one seer of zira. The black caraway and its 
adulterant are therefore respectively the and singhu"''^ mentioned in 

the Panjab Forest Administration Reports from 1894-1900 as obtained from 
the Kullu forests and sold, the former at Rs. 15 to Rs. 27|- per maund, the 
latter at Rs. 8. Sir Walter Lawrence says that the seeds of xtaneus Carota 
are also used as an adulterant, but this cannot be don© to any great extent sine© 
carrot-seed is not abundant and is also easily distinguishable from caraway, 
while the dyed can with difHculty be separated. 

The uses of this caraway, so far as can be ascertained, seem identical with 
those of c. Car^ui. From Bashalir large quantities of black caraway are 
conveyed annually to Rampur and thence distributed via Amritsar all over 
India. Amritsar also receives the Kashmir, Afghanistan and K. Himalayan 
supplies. Other emporia are Karachi and Cawnpor©; the former obtains its 
supplies from Hazara and Baluchistan, the latter from Garhwal and Kumaon. 
The price at Cawnpor© varies according to quality from Rs. 25 to Rs. 44 per 
maund of 52J seers, but the consumption is very limited and the sales are usually 
in small parcels of J to 2 maunds. In addition to an Indian supply, Bombay 
imports from Persia. The wholesale price is said to be Rs. 8 per 37J- lb. (= Surat 
maund), and the retail price for cleaned fruit 8 annas per lb. [0/, Pharmacog. 
Ind.f ii., 120; Kaye, Settl. Rept. Baltistan Dist, Kashmir^ 1889, 16 ; Rivett, 
Assess. Rept. Muzaffarabad^ Kashmir, 1899, 10, 12, 50, app. xxv. ; For. Admin. 
Repts. Ph., 1894-5 to 1901-2; Rev. Working Plans, Pangi For., Chamba, 1901, 
2 ; Rept. Cent. Indig. Drugs Comm., 1901, i., 119 ; etc., etc.] 

O. Capui, Linn.; FI. Br. Ind., ii., 680. The European Caraway, 
Carve, Kiimmel, zirah, haroya, Jearawya. The vernacular names are in 
the main, of course, those given under the foregoing species, though some¬ 
times to the name zerah is prefixed a description, as mitha (sweet), mlayati 
(foreign), or safed (white). 

As met with in India the fruits are mainly imported, but the plant is probably 
occasionally cultivated in gardens on the plains as a cold-season crop. The 
repeated though vague statements of its existence in India “ wild and cultivated ” 
seem likely to be due mainly to confusion with €. Muihoeastmviwwt, There is, 
however, a fairly large import trad© in the spice and it may be well to epitomise 
here a few of the chief uses of caraway, always premising that when such uses 
can be attributed to the Indian-grown caraway, the reference is in all proba¬ 
bility to €. Bn^ihoeastanttvn. Th© seed is employed both powdered and entire. 
In th© former condition it is an important ingredient in curry powders; in 
th© latter it is put into cakes, biscuits, etc. As a Medioustbs it is stimulant, 
carminative and astringent. But it is frequently used in flavouring cordials and 
certain preparations of Indian hemp (bhang). A valuable essential Oil, obtained 
from the fruits, is employed in medicine and as a perfume for soaps. Th© distilled 
oil is first mentioned in the price ordinances of Berlin for 1574 and in the Dia- 
pensatorium Noricum (1589). The two valuable constituents in th© oil are 
carvorte (formerly, carvol), which is the essential and odour-bearing body and 
possesses all th© qualities of the drug in a pxire form; and eart/em or limon&m, 
a by-product, not suitable for liqueurs but “can be satisfactorily employed 
instead of caraway oil in medium and cheap soaps ’’ (Schimmel Co., Semi- 
Ann. Rept., April 1892, 12). Th© percentage of oil varies apparently according to 
cultivation and country of origin. Of the European sorts the Bavarian wild 
plant yields th© highest percentage, 6*5 to 7, whilst th© Russian stock yields 
only 3*2 per cent. Th© sp. gr. lies between 0*907 and 0*915; oils of lower sp. 
gr. rarely occur, and are less valuable as they contain less carvone. [Of. Gilde- 
meister and Hoffmann, Volatile Oils, 550-8.] A case of poisoning by caraway- 
seed presented symptoms similar to those induced by other essential oils. [<7/. Ind. 
Med. Oaz., 1896, 145.] It maybe added that caraway from which th© oil has 
been expressed is dried in special apparatus and used as a Cattle Food, being 
prized for its high percentage of crude protein (20 to 23*6 per cent.) and fat 
(14 to 16 per cent.). [Of. Paulus ASgineta (Adams, transL), iii., 158 ; E.I.O. First 
Letter Book, 201, 480; Bentham, Comment, on Targioni-Tozzetti, in Journ. Hort. 
Soc., ix., 145 ; Wiesner, Die Rohst. des Pflanzenr., ii., 794.] 
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AJOWAN OIL 


CARYOTA 

URBNS 

^ i:, 7 ^ , Bastard Sago 

■®''- 682; Cooke, FI. Pres. Bomb., 1, jj-mp 

'^■^i i-j 536; Duthie, FI. Vffer Gang. Plain, i., 394. The ii., 198-200. 

.DisJiop s Weed, Lovage (of Indian writers), a'jowan, ajwain, ajwariy juvani 
{]UTani)i a]amo, chochara, owa, amam, omdmi, omu, etc., a herbaceous plant 
^Itiyated throughout India, especially in Bengal. It also grows in Egypt, Habitat. 
Jrersia, a^iiu Afghanistan, and more recently was introduced into Europe. 

* '^ammV^ of Dioscorides (as exemplified History, 

in til© Codex Ymdoh.., 60, which is Ammi Visnaga)^ though that opinion has 
often been upheld. [(7/. PTuirmacog. Ind., ii., 116.] It would appear, however, to 
be Ammz perpusillum, of Lobel {Stirp. Hist, 1576, 414). The fruits are certainly 
the afam of Percival (1773). Pomet, physician to Louis XIV. of Prance (Hist. 

Drugs (Bngl. ed.), 1712, 3, f. 5), observed that by far the best quality came from 
AlexanMa and Crete. In India it is sown in October to November on ridges, the Cultivation 
seed being dibbled every 6 inches ; strong manures are deleterious but a liberal 
supply of water is necessary. The aromatic fruits are much in request for ad* 
mixture in curries, etc., and in pan supari. The plant is referred to in the Taleef 
Shereef (Playfair, transL, 1833, 9) as astringent, aphrodisiac, vermifuge and 
diuretic. ^ By distillation a Water and an Oil are obtained, the percentage of the 
latter being about 3-4. The oil is given medicinally in cholera, colic, etc., being Medicme Oil. 
considered, like the fruits, antispasmodic, stimulant, tonic and carminative. 

Omt^m-water is prepared and sold in most Indian baz4rs. A crystalline substance omwm- water : 
or stearoptin© separates from the oil and forms on the surface during distillation. Thi/mol. 

This is sold as ajwain-lca-phul (“flowers of ajowan’^), and is identical with thymol, 
which is the principal constituent (45 to 55 per cent.) of ajowan-oH and for which 
alone the fruits are distilled in Europe. It is prepared on a fairly extensive scale 
in XJjjain and other towns of Centx’al India and was first made known to Europe by 
Dr. Stocks. The price is from Rs. 6 to Rs. 12 per lb. [C/. Rept. Cent, Indig. Drugs 
Comm., i., 125.] The value of thymol is mainly as an antiseptic, and very large 
orders have recently been received from Japan. The price in Europe varies with 
the character of the Indian season : dining cholera and plague years it has been 
high {e.g. 225. per kilo in 1901), but over-production has tended to keep prices 
low {e.g. 135. 6d. in 1897, 135. in 1903). Besides thymol certain hydrocarbons 
called thymene are obtained from ajowan-oil and used as a soap-perfume. A 
sample of the fresh plant itself cultivated at Miltitz (Saxony) yielded 0*12 per cent., 
oil, but the oil had only 1 per cent, of thymol. Of 8,641 cwt. of the fruit exported 
from Bombay in 1903, 8,443 cwt. w^ent to Germany and the rest to America and 
Egypt. [(7/. Schinimel & Co., Semi-Ann. Rept., Oct.-Nov., 1903, 104; Apr.-May, 

1904, 130.] The distilled dried fruit contains 15 to 17 per cent, protein and 25 Fodder, 
to 32 per cent, fat, thus making an excellent food for cattle. [Cf. Gildemeister 
and Hoffmann, l.c. 557; Craddock, Rept. Land Rev. SettL, Nagpur, 1890-5; 

Lawrence, Valley of Kashmir, 1895, 346 ; Brit. Pharmacop., 1898, 335; White 
and Humphrey, Pharmacop., 1901, 496, 553, etc.] 


C. Roxbupg^hiianum, Bentk.; Brain, Beng. Plants, i., 536 ; ajmud, 
ajmot, randhuni, chanu, rajani, etc. ii., 201-2. 

This is extensively cultivated throughout India for the sake of its seeds, which Ajmud. 
are used in curries and to some extent for its leaves as a substitute for parsley. Food. 

As a ^ug ajmud is regarded as carminative and stimulant and has the reputation Medicine, 
of being specially useful in vomiting, dyspepsia, etc. [Taleef Shereef (Playfair, 
transh), 1833, 8). It is probably only a cultivated form of €. sUetoearpttnh, uar. 

Ueheearpa, C. B. Clarke [FI. Br. Ind., ii., 681-2). [Cf. Buchanan-Hamilton, Stat, 

Acc. Dinaj., 188 ; Fleming, Ind. Med. PI. and Drugs, in As. Res., 1810, xi, 157.] 


CARYOTA URENS, Linn. ; FI Br. Ind,, vi., 422 ; Gamble, D.E.P., 
Man. Ind. Timhs., 729 ; Brain, Beng. Plants, ii., 1093 ; Brandis, Ind. Trees, 206-8. 
654 ; Cooke, FI. Pres. Bomb., ii., 805-6 ; Balme^. The Indian Sago- Sago-palm, 
palm, Bastard-sago, mari, hherawa, hirlimliad, mhdr-mardi, conda-panna, 

Vkyni, shunda-pana, minbaw, etc. A beautiful palm met with throughout Habitat, 
the hotter parts of India from the Sikkim Himalaya and Assam to 
Ceylon and Singapore, distributed throughout tropical Asia and Malaya. 

^ ^ The Fibre .—The plant is mentioned by almost all the pre-Linnsean Fibre. 
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Sago and Sugar 

autliors from Varro (116 b.c.) downwards. The cliief commercial value 
of tile palm lies in tlie fibrous cords or fibro-vascular bundles found naked 
at the base of tbe leaf-sbeatb and within the petioles, flowering stalks and 
Kutui or even, bhe stems as well. These constitute the strong hittul fibre of Ceylon 
Saiopa Fibre. the salo'pa of Orissa, a fibre which also comes from Burma and Bombay. 

Brushes aad It is made iiito ropes, brushes, brooms, baskets, etc. As a brush fibre it 
Brooms. described in the Treasury of Botany (1866) and has been shipped from 

Ceylon, to England since about 1860. Five or more strands, fastened 
together by special machinery, have moreover been found^ to make an 
excellent substitute for whalebone in corsets. Since the discovery that 
Jcittul fibre was not only equal but even superior to, because less brittle 
than, the Bahia fiassava (the fibre of Jittcileci fiinifeTa), several 
Uses. brush factories in India, it is believed, have begun to use it instead 

of bristles in hair-brushes, clothes-brushes, horse-brushes, etc. [C/. 
Hooper, Rep. Labor, Ind. Mus., 1903-4, 29.] In this they are following 
the lead of European makers : Hannan {Text, Fibres Gomm.j 1902, 155), 
for example, says that Mttul is now in much request in Europe for 
brush-making and that some of the finest qualities have been adopted 
as substitutes for bristles. Jackson {Comm, Bot. XIXth Gent., 1890, 142) 
observes that as much as forty (now fifty) years ago hittul fibre was ex¬ 
ported to England for admixture with horse-hair (may it not have been 
Ch€C'n'i€eTops Iiumilis f). In the brush trade it is steeped in linseed-oil 
and thus made so pliable that it can be used either with or without 
bristles in making soft, long-handled brooms which are extremely durable 
and can be sold at about a third the price of ordinary hair-brooms. 
Dodge {Useful Fibre Plants of the World, 112-3) says it is also made 
up into machine brushes for polishing linen and cotton yarns, for cleaning 
Fishing Lines scutched flax, brushing velvets, etc. Both in India and Ceylon fishing- 
and Bopes. lines are made from hittul fibre (Drury, U. Prov. Ind.) and strong wiry 
ropes capable of holding wild elephants are constructed of the fibre, 
while in Australia the leaves apparently are regarded as a good paper 
material. Lastly, the woolly substance or scurf scraped from the leaf- 
Price. stalks is used in Burma for caulking boats. The quotations in London 

on April 20, 1901, were for long quality, ^d, to 9d. per lb.; for No. 1, 
to 7d. ; No. 2, 2|c?. to 3|d!.; and No. 3, Id ; Ide & Christie {Monthly 
G%rc., Oct. 15, 1907) give the following returns of present date :—Long, 
Sd. to 9^d. ; No. 1, Qd. to l^d .; No. 2, 2d. to S^d.; No. 3, Id. to l^d. 
Mr. J. C. Willis tells us {Admin. Reps. Bot. Gard.) that the exports from 
Ceylon have never exceeded those returned for the year 1898, viz. 
3,794 cwt. The exports from India are unimportant. 

Sago: ^ The Sago and Sugar. —Besides its fibres, Caryota yields from 

Sugar. the interior of the stem a sago which is mentioned by Koxburgh (1832), by 
Robinson {Besc. Acc. Assam, 1841, 56) and by other writers as almost equal 
in quality to the best sago of commerce. As a matter of fact it would seem 
to be an inferior article, though quite wholesome {Yearbooh of Pharmacy, 
1903, 328). On the Malabar Coast and elsewhere it is made into bread or 
gruel and thus constitutes an important article of food, with the poorer 
Cabbage. classes. The cabbage ” ori terminal bud is edible, like that of most 

palms. Commelinus (Rheede, Hort. Mai., i., 16, n.) remarks that, ac¬ 
cording to authors, the pulp of the fiuit is bitter and irritates the tongue 

_a circumstance which doubtless suggested the specific name urens. 

The fruit is certainly very pungent and insipid, but I cannot recollect 
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Laving observed the tingling property just mentioned, tLongb. I Lave 
oaten it. Finally a toddy or juice is collected by “ training ” and tap¬ 
ping ” tLe spatLes. This juice is either fermented and distilled into an 
alcoLoLc liquor or boiled down into a dark syrup wLicL solidifies into 
jaggery or palm-sugar—an important product, especially in Bombay and 
Geylon. Mr. A. M. Sawyer, writing of tLe “ training ” and ‘‘ tapping ” 
processes in North Travancore (Ind, For., 1896, xxi., 134-8), says that at 
the end of the first five days of tapping the yield is about 4 quarts per 
day, increasing by degrees to 6, 8, and 12 quarts. In strong, healthy 
individuals even 18 or 20 quarts may be obtained at the end of the course. 
Sometimes, in an unusually prolific palm, three or even four spathes may 
be seen tapped at the same time, while others, in spite of the most careful 
training, yield no toddy whatever. An average-sized spathe is tapped in 
about four months, and all the spathes of one palm are exhausted in about 
two years. According to Roxburgh the best trees give as much as 100 pints 
in twenty-four hours. Further details may be found by reference to 
Borassus (pp. 170-1). 

Til© T iMBEB is strong and durable, being mucb used for agricultural purposes, 
water-conduits, and for beams and rafters. Not infrequently it is cut into 
walking-sticks. The seeds are used as beads by the Muhammadans. [Gf. 
Bheede, Hort. Mai, i., t. 11 ; Buchanan-Hamilton, Stat Acc. Dinaj., 150; 
Morris, Co?nm. Fibres, Cantor Lect, 1895, 34; Lushington, in Jnd. For., 1899, 
XXV., 54-6; Badebeck, KuUurgew. dcr Dmt. Kolon., 1899, 313; Jumelle, Les 
Cult. Colon. (Aliment.), 1901, 25-7 ; Wiesner, Die Bohst. des Pflanzenr., 1903, ii.. 
208, 411-2.] 


CASSIA, Linn.: FL Br. Ind., ii., 261-6; Gamble, Man. Ind. Timbs., 
1902, 271-5 ; Prain, Beng. Plants, 1903, i., 435-9 ; Duthie, FI. U'pper Gang. 
Plain, 1903, i., 290-6; Cooke, FI. Pres. Bomb., 1903, i., 417-27; Brandis, 
Ind. Trees, 253-5 ; LEGUMiNOSie. 

A genus of herbs, shrubs or trees that contains in all about 380 
species, mostly tropical, a few only being extra-tropical. India possesses 
some 18 indigenous species with three or four fairly plentiful introduced 
forms. They Lave all showy fiowers but are mainly of value as 
medicines or as tans:— 

C- Absus, Urn, ; chdhsil, chimar or ohindl, hanar, ©to., a herb found fairly 
plentifully throughout India. The seeds are used in the treatment of ophthalmia 
and as a cathartic. 

C. alata> Unn.; the dddmardan (= ringworm-killer), or vilayaii- (or shinnai) 
-agati (the foreign granfiiflora), is a small shrub found in gardens 

throughout India and supposed to have been introduced from the West Indies. 
The leaves rubbed up into a thin past© and mixed with vaseline constitute an 
effectual remedy for ringworm. [Cf. Fleming, Ind. Med. PI. and Drugs, As. 
Bea., 1870, xL, 163; Bennett, Wanderings N.-8. Wales, 1834, i., 123.] 

C. Fistula, Unn.; the Indian Laburnam, the Purging Fistula, or amaltds, 
clash, sunddli, sonali, hdhavd, gurmdla, honraih-Jcai, etc. A moderate-sized tree of 
the Sub-Himalayan tracts ascending to 3,000 feet and common throughout the 
plains of India and Burma. 

The bark is to some extent used both as a tanning material and a drug. 
The pulp of the fruit is regarded as a safe and useful purgative—one of the 
commonest of domestic medicines in India—but has the objection of not keeping 
well. Adams (Comment, in Paulus Mgineta^iii., 429-31) mentions that it was 
known to Serapion, Phases, Mesua, Ebn Baithar, etc.—^in fact to most of the 
early Arab writers, who speak of it as a purgative drug procured from India, 
Arabia «tnd Egypt. It is also largely used in smoking mixtures to flavour the 
tobacco used by the Natives, especially in Bengal. \Gf. Mesua, Op. (ed. Marinus), 
1562, 52; Garcia de Orta, Coll, xiv.; also Clusius, Hist. Arom., 1567, 136; also 
Comment, by Ball, in Proc. Boy. It. Acad., 3rd ser., i., 400; Linschoteu, Voy. E. 
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Ind,, 1598 (ed. Hakl. Soc.), ii., 121-2; Prosper Alpinus, De PI, Mgypii, 1592, 3 ; 
Pyrard, Voy, JE. Ind.^ 1601 (ed. Hakl. Soc.), ii., 361; Jacobus Bontius, Nat. 
et Med. Ind, Or., 1629, in Piso, Ind. XJtri. re Nat. et Med., 1658, 101-2; Ligon, 
Hist. Barbados, 1657, 68 ; Tavernier, Travels, 1676 (ed. Ball), i., 174, n.; ii., 20 ; 
JE.I.C. First Letter Booh, 200, 480 ; Buchanan-Hamilton, Stat. Ace. Linaj., 158.] 
Jamaica Senna. C. obovata, Cotiad. ; sometimes called Country Senna, Jamaica Senna, Italian 
Senna. This is the bhui-tarwar, a plant common in many parts of India and 
occasionally to be seen in the bazars as an inferior quality of Senna. [Cf. Greenish, 
Pharm. Journ., 4th ser., ix., 470-1.] 

Negro CofEee. C. occidentalis, Linn.; the Negro Coffee or hdsdndi, hdsundd, hihal, 

Tcdlhashundd, etc. An under-shrub abundant on waste land and roadsides 
throughout India, though probably originally introduced from America. The 
Medicine. leaves, roots and seeds are medicinal. The seeds dried, then ground to powder, 

CofEee are used as a good substitute for coffee, and since they are antibilious are said to 

Substitute. be often beneficial. [Cf. Kew Bull., 1881, 34-5 ; Yearbook of Pharmacy, 1887, 
175-6 ; Pharmaceut. Journ., 1900, Ixv., 439 ; Ridley, Mai. PL Names, 116 ; Bev. 
des Cult. Colon., 1902, x., 63.] 

C. Sophera, Unn. ,* the kdli-hasonda, jangli-takla, kdl-hasondd, banar —(the 
hdsamarda or cough-destroyer)—a closely allied and often much confused plant 
with c. oticiaentaiifi. It is cosmopolitan in the tropics and common throughout 
India. The bark, leaves and seeds are cathartic and the juice of the leaves 
Eingworm. viewed as a specific for ringworm. [Cf. Prosper Alpinus, l.c. 35.] 

PcEtid Cassia. Tora, Linn. / the Foetid Cassia or chahundd, panevdr, panwdr, tarotd, 

hovaria, howaria, a gregarious annual under-shrub found everywhere in Bengal 
and throughout tropical India. This is in Sanskrit called chahramarda (= ring- 
Ringworm. worm-destroyer), once more confirming the all but universal reputation of the 
Adjunct to species of Sennas. But in this particular plant a more or less new property has 

Indigo. been attributed to the seeds, in that they are largely used along with indigo. 

For this purpose they are regularly sold to the dyers. They are also roasted, 
ground to a powder, and used in place of coffee. Mr. William Elborne of Owens 
College chemically investigated these seeds and came to the conclusion that their 
activity was due to “ emodin, a substance closely allied to chrysophanic acid, in 
chemical characteristics, and considering the purpose for which the Natives 
of India use the plant, evidently in medicinal properties.” Adams (Comment, 
in Paulus JEgineta, iii., 466) identifies this plant with the helkel of the Arabs 
—a drug mentioned by Avicenna, Serapion, Phases, etc. etc. 

O. angustifolia, VaJil.; the Tinnevelly Senna of Indian commerce, 
ii., 212 - 5 . • perhaps best known by the following names :— sanna-mukM, send-mahhi, 

Tinnevelly Hindi-sanna, nilavirai, etc. 

Senna. Adams (Comment, in Paulus JEgineta, iii., 431-3) gives a most interesting 

sketch of the early knowledge in Senna. He says Serapion was undoubtedly 
the first author who describes the drug as an article of the Materia 
Medica. He, however, quotes still other writers, such as Isaac Ebn Amram 
and Abix. All the Arab physicians, in fact, extol the merits of senna in 
purging black or yellow bile and in acting as a cordial when mixed with 
suitable drugs, such as violets. The present species, as also the Alexandrian 
(C. acxitifolia, Delile), were introduced to both Indian and European 
pharmacy through the Arabs. The former species (the only one grown in 
India) is fairly extensively produced in Tinnevelly, and recently its cultiva¬ 
tion has been extended to Madura and Trichinopoly, districts of South India, 
OuitiYution. and to Poona in Bombay. It is sown on red or black clay loams, fairly 
liberally ploughed and manured, the sowing being in May. Weeding has 
to be attended to, but irrigation is hardly if ever necessary. The season 
for collecting the leaves is June to December. The yield is said to be 
1,000 lb. (2 candies) an acre, which allows a handsome margin for profit. 

Indian senna is either exported coastwise to Bombay and thence to 
foreign countries, or is consigned direct from Tuticorn. The drug is also 
imported by India from Arabia, where it is collected from the wild plant and 
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accordingly often mucli adulterated. It would appear that about 5,000 
cwt. are usually taken by India and again re-exported under the name of 
East Indian Senna or Moka or Aden Senna, and is thus no doubt the true Aden senna. 
sanna {sona) -hokhi {mahi) or sanna hajazi. For many years past, 
however, the imports from Arabia have been declining and the exports of 
Tinnevelly senna improving. The purity, high quality and low price of 
* the Indian article place it in the front rank. In 1887-8 the total exports 
from India of locally grown senna came to 21,376 cwt., valued at Ks. 

3,18,869. More recent figures are given by some writers, such as 5,000 
candies annually from Tuticorin, but the data for an exact and detailed state¬ 
ment of the total trade are not available. Quite recently a new form of Exports, 
senna has appeared in the London markets from India. This has been 
shown by Barber to be C. montana, but as a drug it has been found inferior 
to C. angastifoUa^ and should therefore be discouraged. [G/. Hooper, 

Re^t Labor, Ind. Mus. (Indust. Sec.), 1903-4, 30; Gibson, Journ, 

Agri.-Hort. Soc. Ind,, ii., 193; vi, (Select.), 128; PJiarmacog, Ind., 1890, i., 

526-30; Agri, Ledg., 1896, Ho. 29, 290; Capital, May 1902; Pharm. 

Journ., 1901, 397.] 

C. aupieulata, Linn,; the Tanner’s Cassia, tarwar, tarota, tangedu, I).EI.P., 
tanghedi, tangadi, avala, avari, etc. A tall shrub found plentifully in 215 - 6 . 

Central and South India as far north as Eajputana and also in some ^ 

parts of Burma. It is common on dry stony hills and on black soils. 

The bark is largely used in tanning and gives a bufi-coloured leather. 

It has been remarked that Madras is favoured in the possession of this Merits, 
tanning material. But it is feared the discovery of the method of chrome 
tanning has even already given a totally new turn to the subject of Madras 
tanned or dressed skins and rendered the special advantage mentioned 
of comparatively little avail. (See Hides—Chrome Process, p. 637.) * It 
has always, however, been contended that the raw sldns of Madras are 
naturally well fitted for a high-class tannage. They possess some special 
properties much liked by the curriers into whose hands they eventually 
pass to be transformed into the morocco leather used for book-binding, 
furniture, carriage lining, and many other such purposes. Experts have, 
moreover, reported that the colour of leather prepared with this bark alone 
changes into murky brown, further that compared to its merits the 
price is too high (Es. 20 a candy of 500 lb.). With a view to ascertaining Price, 
more precise particulars as to supply, price, and property of this tanning 
bark, the Eeporter on Economic Products to the Government of India 
issued a circular letter to Forest and other officers of India in which samples 
of the bark and full particulars were called for. The result was rather 
disappointing, and has been reviewed in The Agricultural Ledger (1896, 

No. 9). The Scientific Stafi of the Imperial Institute also published some of Recent 
their investigations with the bark (reprinted by Dunstan, Imp, Inst, Tech, ^^®stigations. 
Repts,, 1903, 184-5), from which it would appearthat the samples examined 
gave extreme variations in amount of astringent principle and therefore of 
commercial value. Some time subsequently Hooper {Agri, Ledg., 1902, 

No. 1, 27) pointed out that one source dl diversity was in the age of 
the plant from which the bark had been collected. In young plants 
he found the bark to contain only 11*92 of tannin and 22*35 extract, 
while in old plants the corresponding figures were 20*12 of the former , 
and 29*0 of the latter. In another part of his report {l.c, 3) he places 
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cassia bark as tke fourtb. most valuable in a series exhibited by Mm, the 
cassia having 23 per cent, of tanning matter. Prof. Hummel, York¬ 
shire College, Leeds, found the tannin to be 20*5 per cent. On the other 
hand, Leather mentions only 15*5 per cent, of tannin, but a high ac¬ 
companiment of soluble non-tannings. So also Prof. Procter (Reft, 
Soc. Arts, 1904), who places this bark as one of the Catechols, speaks of the 
“ thoroughly unsatisfactory character of the turwar tannage, for the use* 
of book-binding and upholstery,” and asks whether there may not be 
other more desirable materials. These modern results and opinions 
would thus seem to assign a much lower position to the Tanner’s Cassia 
than seems to be the belief in South India. By way of conclusion it 
may be mentioned that in the Northern Division of Madras the 
bark (tanghedi) or some habul gum is added to sesamum seed when it is 
to be pressed for its oil. It is said that this practice enhances the value 
of the cake (see p. 986). 

The seeds, like those of C, Ahsus, are valued as a local application in 
purulent ophthalmia. An infusion of the leaves is esteemed as a cooling 
medicine and as a substitute for tea. The leaves are also eaten as a green 
vegetable in times of famine. The shoots are largely utilised as Native 
tooth-brushes, and the root is spoken of as of great value in tempering iron 
metal (see Acacia, p. 5; andc/. Wiesner, Die Rohst, des Pflanzenr,, i., 716). 

OEDRELA TOONA, JRoxh. ; FI Br. Ind., i., 568-9 ; Gamble, 
Man, Ind, Timhs,, 157-9 ; Cooke, FI. Pres, Bomb., i., 217 ; Duthie, FI. 
Uffer Gang. Plain, i., 153; Brandis, Ind. Trees, 145 ; Meliace^. The Toon 
or Indian Mahogany, Moulmein Cedar, tun, lim, lud, drawi, foma, tundu, 
thit-hado, etc. A large, rapidly growing, deciduous tree, 50 to 60 or even 
80 feet high and sometimes as much as 20 feet in girth It is met with 
chiefly near streams in the tropical Sub-Himalayan tracts, from the Indus 
eastwards to Sikkim and Assam; also at low elevations throughout 
Western and Southern India : less common in Eastern Bengal and Burma. 

This important Indian timber tree is extensively cultivated and often self-sown. 
It would appear to have been first described, so far as India is concerned, 
by Jones (45. Bes., 1795, iv., 281; also Fleming, As, Res., 1810, xi., 163). The 
roots are surface-feeders, so that it ought not to be grown on the borders of 
fields. In the plains of the Panj4b the young plant must be protected against 
frost. The Timber is durable, not eaten by white ants, and not liable to 
warp. It is therefore much in demand for furniture and carvings, especially in 
Saharanpur {Indian Art at Delhi, 1903, 111), and in Bengal and Assam is 
constantly used for tea-boxes, hence its having become scarce. In Assam it was 
formerly much employed for boats and canoes, and in South India is very largely 
converted into cigar-boxes. It is exported from Burma as “ Moulmein Cedar,” 
and known under that name on the English market. Col. Seaton gives the 
cost of cutting and delivery as Bs. 44 per ton. Specimens sent to London 
from Dehra Bun in 1883 realised 4Jd. per superficial foot, and in Malabar in 
1902, J-inch planking fetched Ks. 2 per cubic foot, f-ineh planking was sold at 
Bs. 1-14-0, and 1-ineh at Bs. 1-12-0. \Cj. Ind. For., 1883, ix., 427 ; Capital, 
July 24, 1902, 118.] 

The bark is used, especially along with a powder of the nuts (seeds) of Cmsai- 
pinia, xtonatieeiia, as a tordc and antiperiodic in Native Medicine. The flowers 
afford a red and yellow Bye. [pf. Taleef Shereef (Playfair, transL), 1833, 61.] 
The seeds, yoxmg shoots, and leaves are given as Fodder to cattle. 

There are several other Indian forms, the properties of which are similar 
to those just detailed. The most important are c. mierocarpa, C. DC., 
and c. ser^i'ata, Royle (the ddl, dauri, soni, etc.). The latter is particularly 
abundant below Simla and elsewhere in the N.W. Himalaya, where the timber 
is in considerable local demand, being employed for beams and sleepers, on 
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sledge-roads, for wet-slides, bridges, hoops of sieves, etc. [Gf. Buchanan- 
Hamilton, Stat Acc. Dinaj., 154; Ind, For., ii., 87-8; vii,, 49-50 ; x., 246, etc.; 
Bobinson, Desc. Acc. Assam, 1841, 41 ; Pharmacog. Ind., i., 339; Greshoif, 
Extra Bull., Kolon. Mus. Amsterdam, 1896; Wiesner, Die Rohst. des Pflanzenr., 
i, 79; ii., 94, 957.] 

CEDRUS LIBANI, Barrel.^ var. Deodapa, HooJc., /. / FI. Br. 
Ind., V., 653; Ribbentrop, Deodar, in Ind. For., 1899, xxv., app. ; 
Gamble, Man. Ind. Timhs., 710-6 ; Collett, FI. Sim., 487; Brandis, Ind. 
Trees, 1906, 691; Conifee^. The Himalayan Cedar, deodar, dedwdr, 
didr, Jcelu, Jceori, Jcelon, hilar, giam, faludar, nahJitar, etc. Dutt (Mat. 
Med. Hind., 1900, 247, 296) gives it the Sansbrit name of devaddru. 

A very large evergreen tree (often 250 feet) of the Western Himalaya, extend¬ 
ing westwards to the mountains of Afghanistan and eastwards to the Daiili river 
in Kumaon ,* most common at 6,000 to 8,000 feet, but in the more eastern section 
of its area it ascends to 10,000 feet in altitude. Said to have been introduced into 
Great Britain about 1831, and is now cultivated to a considerable extent both 
in Europe and America. The closely allied species, the Cedar of Lebanon 
proper, was introduced, so Miller says (Gard. Diet., 1731), into the Physic 
Garden of Chelsea about 1683, but it is now believed that it was actually being 
grown in England a few years before that date (1662-70). According to Bentham 
{Notes on Targioni-Tozzetti, Journ. Bort. Soc., ix., 175), that cedar, although 
apparently well known to the Ancients as a valuable tree, had never been 
grown in Italy until carried from England to Pisa in 1787. 

The Deodar is usually though not always monoecious, and is roughly distinguish¬ 
able from the Lebanon and Atlas cedars by its drooping branches and longer 
needles. Though gregarious it rarely forms pure forests, being found with 
blue pine, spruce, silver fir, oak, yew, poplar, horse-chestnut, etc. Gamble says 
that good seed years come about once in four or five years, and in suitable 
localities, where the seeds can get through the grass, weeds and moss of the 
surface covering, natural reproduction is very prolific. Artificial propagation 
also is not difficult, deodar being easily grown in nurseries, and with care success¬ 
fully transplanted. Young plants suffer from waterlogging, and it is therefore best 
to transplant them from April to May. Deoddr is probably at its best in good 
localities when about 12 feet in girth, but it can reach a much greater size, trees of 
30 to 45 feet in girth, and 100 to 240 feet in height. It prefers a light soil and gneiss, 
granite or even limestone sub-soil; in the Himalaya it seeks the. northern and 
western slopes, thus avoiding the rain, and in cultivation does not succeed either at 
Darjeeling or on the Hilgiri hills, where there is too much clay and too much rain. 

This is the chief Timber of Northern India. It is light yellowish-brown, 
scented and moderately hard. When weU seasoned its weight rarely exceeds 
35 lb. per cubic foot. It is very durable as well as immune from white ants, hence 
is extensively used for railway sleepers. It is believed that the deoddr timber of 
certain buildings in Kashmir and Kandwar may be 600 to 800 years old. Ac¬ 
cordingly it is held in considerable esteem for bridge-work and house-building 
(though its scent is by some regarded as too strong for interior fittings). It is 
rather brittle, however, and does not take paint nor varnish freely. In wood¬ 
carving, especially that of the Pan jab and Kashmir, deoddr is of course pre¬ 
eminent. ^ The Muhammadan and Sikh work are directly adapted to it, and the 
characteristic feature of old Kashmir wood-work may be said to have been 
the bold and effective pirt^ra or lattice panellings mad© of this wood. Eurther 
details as well as illustrations of deoddr-carving may be foxmd in Indian, Art at 
Delhi, 1903 (103 and seg.), and the reader should also consult Lawrence’s Valley 
of Kashmir (1895, 79—80) for further interesting details. 

An Oil (kehn-ka-tel), which resembles crude turpentine, is obtained from the 
wood, and is used in veterinary practice. \Gf. Gildemeister and Hoffmann, Volatile 
Oils, 1900, 279.] It is also employed by thp men who float deodar logs down 
the rivers, to coat the inflated skins by the help of which they pass the rapids. 
In connection with the arrangements for the Delhi Durbar Exhibition, I observed 
that certain metallic objects kept in a box of deoddr wood were beautifully 
varnished. On inquiry, I found this was due to the action of the oil. It would 
seem probable that this property may prove of much value. It should certainly 
be investigated. The aromatic wood {Jbhadra-lcashtlm) is employed in Native 
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Mbdicike, and the Arab physician Avicenna (about 1000 a,d., ii., 2, 213) said 
that it was called sanubar-el-hindi and that it was useful in rheumatism, paralysis, 
etc. Ebn Baithar republishes the information given by Avicenna. [Of. 
Celsius, Hierdb.i etc.^ 1745, 74-105 ; Veitch, Man. Oonif.^ 1881, 134; Tropische 
Agri.y v,, 258-61.] 

Trade .—It is next to impossible to give a definite statement of tbe 
annual supply of this timber. It is floated down tbe rivers in tbe form 
of logs, sleepers, or scantlings. Tbe oil wbicb it contains prevents it 
getting waterlogged, so that comparatively speaking few pieces get irre¬ 
trievably lost; nevertheless tbe obstacle that bars an extended use is tbe 
cost of transit from tbe forests to tbe markets. Tbe Forest Administration 
Reports of tbe Panjab, of tbe North-West Frontier Province, and of 
tbe United Provinces give particulars of tbe deodar removals from tbe 
forests owned or leased by Government, as also of tbe imports of that 
timber from Native States or foreign territory. Tbe Statistical Depart¬ 
ment of tbe Government of India also gives particulars of tbe Trans¬ 
frontier traffic in wbicb certain facts are given of imported timber. Com¬ 
paring and analysing all these and sucb-like returns it may be afiirmed 
that the annual supply obtained by tbe plains of India comes to approxi¬ 
mately from 3 to 4 million cubic feet of this timber. Tbe suppbes come 
mainly from tbe forests of tbe Panjab proper (Cbamba, Kullu, Kangra, 
Basbabr, etc.), of Kashmir and Afghanistan, of Hazara, Kagan eastward 
to Jaunsar—the Tonse, Jumna, Bbagiratbi, etc. 

[Of. Faulus Mgineta (Adams, Comment.), iii., 450; Taleef Shereef (Pla 3 rfaii% 
transl.), 1833, 83 ; McDonell, Ind. For., 1885, xi., 213-20 ; Mian Moti Singh, 
Ind. For., 1882, viii, 268 ; 1893, xix., 168-74 ; Ind. For., 1898, xxiv., 61 ; Phar- 
maoog. Ind., iii., 380-2 ; Wiesner, Die, Bohst. des Pflanzenr., 1903, ii., 147, etc.; 
Mclntire, Ann. Repts. For. Dept. Worhing Plans Ph. For., 1895; etc., etc.] 
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CELASTRUS PANICULATA, JVilM. ; FI. Br. Ind., 1, 617; 
FTiarmacog. Ind., i., 343-5 ; Gamble, Man. Ind. Timbs., 1902, 175-6 ; 
Brandis, Ind. Trees, 1906, 162; Celastrineje. Tbe Black-oil plant, 
mal-hangni, mdl-hungi, sanhhu, Jcujuri, jiotish-mati, etc. A scandent shrub 
of tbe outer Himalaya from tbe Jbelum to Assam, ascending to 4,000 feet, 
also of Eastern Bengal, Bibar, South India, Burma and Ceylon. 

The seeds yield by expression a deep scarlet or yellow Oil, which is used 
in Medicike for external application. It is also burnt in lamps and employed 
in certain religious ceremonies, but its chief interest lies in the fact that by 
destructive distillation along with benzoin, cloves, nutmegs and mace is ob¬ 
tained the oleum nigrum of pharmacy, an empyreumatic fluid usefully em¬ 
ployed, according to Dr. Herldot, in the treatment of beri-heri. In doses of 
10 to 15 drops, black-oil is powerfully stimulant and diaphoretic. It is chiefly 
manufactured in the Northern Circars, the best quality being that of Vizaga- 
patam and Ellore. The price of the seed is said to be about*2 annas per lb., and 
the oil about Bs. 20 per cwt. Moodeen Sheriff {Mat. Med. Mad., 1891, 106-8), 
the Taleef Shereef (Playfair, transl., 1833, 148) and other writers say that the 
seeds are supposed to have the property of stimulating the intellect. The red 
seeds and the leaves are also employed in Native medicine. [Of. Gamble, Man. 
Ind. Timbs., 175-6 ; Cooke, FI. Pres. Bomb., i., 231 ,* Duthie, FI. Tipper Gang. 
Plain, i,, 158-9 ; Brandis, Ind. Trees, 162 ; etc.]. 


P.E.P., CEMENTS and materials used.— Ledg., 1902, No. 5, 

ii., 245. 142-4 ; Ind. Art at Delhi, 1903, 95-6, 218 ; Papers relating to Magnesia 

^ment Cement (a reprint of reports, letters, etc., dating from 1826 to 1837), 

materials. Madras Government. 

Cements are commonly distinguished under five groups:—(a) calcareous ; (6) 
gelatinous; (c) glutinous; (d) resinous; and (e) various materials. Since 

nearly all cements ^ contain lime, the reader is referred to the article on that 
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subject (pp. 695, 713). The following are the chief vegetable and animal substances 
employed as constituents in special cements, and mostly along with lime. 

Adenanthera pavonina, Linn. ; seeds (see p. 25). 

jEgle Marmelos, Oon. ; wild fruits (see p. 26). 

Agave; sap (see p. 35). . . , 

Animn sativum, Linn. ; fresh jmce (see p. 58). 

Borassus flabellifer,/ juice (see p, 171). 

Carthamus Oxyacantha, Bieb. ; oil (seep. 276l; also cf. Agri. Ledg., 1904, ISTo. 11). 

Cocos nucifera, Linn.-, jaggery and milk (see pp. 361, 929). 

Commiphora Agallocha, Bngl. ; the gum-resm (see p. 400), 

Gelatinous Cements ; see Isinglass (p. 695). 

Melanorrhoea usitata, Wall.-, oleo-resin (see p. 779). 

Oryza (glutinous rice); (see p. 826). 

Sugar; gur or jaggery used in chundm (see p. 956). 

Triticum; gluten of wheat-flour (see p. 1088). 

Typha angustata, Chaub and Bory. ; the down from ripe fruits (see p. 777). 

CERIOPS CANDOLLEANA, Arn. ; also C. Roxburg-hiana, d.e.P., 

Arn. ; FL Br. Ind,, ii., 436 ; Gamble, Man, Ind, Timhs., 333 ; Prain, Rec. if,, 261. 

Bot Surv. Ind., ii., 306 ; Cooke, FI Pres. Bomb., i., 473 ; Agri. Ledg., 1902, Mangrove. 
No. 1., 32-4 ; Brandis, Ind. Trees, 304 ; Rhizophore^. The Mangrove, 

Mrrari, Jciri, chauri, gordn, madd, tengah, Jcahaing, etc. 

The vernacular name gordn or gardn applies to both these plants, and in fact 
they are not economically distinguished. The former is a small evergreen tree 
of the muddy shores and tidal creeks of India, especially common in Sind; and 
the latter a large shrub of similar conditions in the Sundribans and the coast 
of Chittagong down to Tenasserim. The barks of both trees yield an important 
Taist. a sample of tannin-extract prepared in the Sundribans and examined Tan. 
in England in 1900 was not, however, much valued because of its dark colour. 

Prof. Trimble of the Philadelphia College of Pharmacy found 23-07 per cent, 
of tannin in the dry bark of a sample of €. Caaidoneaiia sent from Singapore, 
and 31-56 per cent, in a Bengal sample. Other Bengal specimens were found 
to yield on the dry bark 30*20 per cent, and 18-30 per cent. (Hooper); 17-77 per 
cent., 21-54 per cent., 13-23 per cent. (Dunstan). [For further details cf. Imp. Inst. 

Tech. Eepts., 1903, 186-90; Agri. Ledg., Z.c.] About ten to twelve thousand Sales, 
maunds of Mangrove Bark are sold annually for tan in the Calcutta market 
at about 10 annas per maund of dry bark. The extract is also used as a Dye Dye. 
to give a brownish-red colour to cloth, but especially a good black and purple 
in conjunction with indigo. In the Malaya the cloth is &st dyed in Mangrove- 
extract, then dried, and subsequently dipped in indigo. [Cf. Kew Bull., 

1897, 91-2.] The whole plant is astringent: a decoction of the bark is applied Medicine, 
to stop hsemorrhage, and on the African coast the young shoots are employed 
in the preparation of a substitute for quinine. The Timber of most of the Timber, 
species is hard and that of o. Ca.tid.oirea»i<i is used for knees of boats. It is 
a superior fuel, and makes excellent charcoal. ^ 

OHENOPODIUM ALBUM, Zinn, ; FI Br. Ind., v., 3; Dutkie 
and Fuller, Field and Garden Crops, iii., 21 ; Cooke, FI. Pres. Bomb., ii., * 

501; Chenopobiace.®. The White-goose-foot, bathu-sag, chandan-betu, 

MnaJc, etc. 

There are various cultivated and wild forms of this ubiquitous plant, e.g. 
ubihum proper {chandan-bet'd), viriiie {bettd-shak), pnrpurettm (lal-bethi), etc. 

From the point of view of the present work the interest lies in the fairly I’ood* 
extensive cultivation in the higher Western Himalaya as a food-grain and pot- 

S b. A sample of the seed sent from the Panjab and examined at the Imperial 
titute gave the following results :—^water ^-3 per cent., albuminoids 18'4 per 
cent., starch 19*2 per cent., oil 21*1 per cent. The nutrient ratio was 1*377 
and the nutrient value 86. Church {Food-Grains of Ind., suppL, 8) says that 
“ analysis amply confirms the Indian opinion of its highly nutritious char¬ 
acter.” The wild plant is regularly collected as a pot-herb and green vegetable. 

The leaves are rich in potash-salts. A decoction of the plant is used as an 
adjunct in indigo-dyeing and the seeds are employed medicinally (see Vinegar, Medicine, 
p. 1110). [(7/. Buchanan-Hamilton, Stat. Acc. Dinaj., 169, 194.] 
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CHICKRASSIA TABULARIS, Jidr. Juss.; FI. Br. Ind., 1, 
568 ; Gamble, Man. Ind. Tirrihs, 156-7; Talbot, List Trees, etc., 1902, 
80 ; Cooke, FI. Pres. Bomb., i., 1903, 216-7 ; Brandis, Ind. Trees, 144 ; 

Meliace^. _ . . 

The Chittagong Wood or White Cedar, chihrassiy lal-devddry saiphrOy sat- 
propaoYiy pahhay aglay, agil, ddlmaray yinmay etc. A beautiful tree met with in 
the tropical forests from Sikkim to Chittagong and Burma, and from the Konkan 
and Deccan to Mysore, Malabar and Ceylon. ^ 

It yields a beautiful yeUowish-brown, richly veined satiny Timbbb, suitable 
for furniture, piano-cases, tables, etc. Gamble remarks that it deserves to be 
better known and exported from convenient localities like Chittagong, where 
it chances to be plentiful. It also yields a transparent yellow Gum, an astringent 
Babk (used medicinally), and flowers that afford both a red and yellow Dye. 
[G/. Pharmcog. Ind.y 1890, i., 339 ; R.E.P., Circ. LeUer, 1894r-5, No. 25 ; Prog. 
R.JEJ.P. Officey 1894r~5, 1896-7, 1897-8, 1900-1 ; Settl. Oper. JSagaing, 1893- 
1900, 48.] 

CHLOROXYLON SWIETENIA, BC .; FI Br. Ind., i., 569 ; 
Gamble, Man. Ind. Timha., 160-2 ; Talbot, List Trees, etc., 81; Cooke, 
FI. Pres. Boml., i., 1903, 217-8 ; Brandis, Ind. Trees, 146 ; Meliaoe^. 

The Satin-wood, hTiera, ITiira, hillay hella, hillu, hilgu, madula, sengel, jirhuly 
saliy hurgaluy hoLda, etc. A moderate-sized tree of Central and South India, 
also Ceylon. Is met with in the dry forests of the Circars, Konkan, Deccan 
and Karnitak, especially on poor soils, such as sand and laterite; common on 
the Satpuras and the sandstone formations of Kaladgi and Belgaum. Its 
most useful product is its Timber, the Satin-wood of commerce, which is largely 
exported from Ceylon and S- India (“Tamil Satin-wood”). It‘is' in much 
demand for cabinet-work, the backs of brushes, picture^ frames, turnery (makes 
good stethoscopes), furniture, etc., and locally is utilised in house-building, 
carts and agricultural implements, but is not a good firewood, as it smokes 
too much. The tree also yields an amber-coloured Gum (of which little is 
known), a Dye, a wood-OiL and an astringent Bark, sometimes used medicinally, 
as also’a paste made from the roots. Trees often destroyed on account of 
leaves being given as Fodder. [G/. Forsyijh, Highlands Cent. Ind., 464; PJiarma- 
coq Ind., 1890, i., 338-9 ; Basu, Agri. Lohardaga, 134 ; Biscoe, List Hyderabad 
Trees, 1895, 5; Ind. For., 1897, xxiii., 52; 1899, 181 ; Cat. des PI. Econ. 
Colon, “ HHort. Colon.," Brussels, 1900, 52; Wiesner, Die Bohst. des Pfianzenr., ii., 
953; Imp. Inst. Tech. Bepts., 1903, 248.] 


CHRYSANTHEMUM CORONARIUM, Linn. ; FI. Br. Ind., 

111., 314; Bucbanan-Hamilton, Stat. Ace. Binaj., 195 ; Pharmcog. Ind., 

11., ’216-1 ; Agri. De-pt. Assam Bull, 1896, No. 2 ; Ind. Pharmacol, 1897, 

20-2; C 0 MPOSIT.E. 

This cultivated little herb is of interest mainly because of the fact that 
from Dinalpur and Rangpur in Bengal, north-east to Assam, it is extensively 
eaten, and is number 15 in Buchanan-Hamilton’s list of sags or pot-herbs. This 
fact seems to have escaped observation until re-discovered by myself wmle 
investigating the areas of successful cultivation of MmUmm ia. C^a- 

grass In my report on that subject, published in The Agricultural Ledger (1898, 
No 15 517-8), I pointed out that plants of the pea family become scarce, but 
that a’peculiar series of pot-herbs take their places. Among these 5- 
iiaritiwi was found to hold a foremost position, being Imown as baUr in North 
Bengal, babui in Assam, and jalyniar in the Khasia hills. It may imw be 
added that after an inspection of the collections preserved in the Royal Herba¬ 
rium Kew, I am able to add thatWy one collector would appear to have pre¬ 
viously recorded the observation of this plant being eaten. Spea^g of Formosa, 
Walters calls it tan-ei-tsai and adds that it is a “ herb much used by the Chinese 
as an article of food.” Bretschneider (Bof. 5m., 1892, pt. ii., 76) makes mention 
of two species of curysantnevmtm as known to the Chinese classics, the 
leaves of one of which are boded into soup. This would appear to be caUed 
tsHu hua huy but in another part Bretschneider adds that he does not know 
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nrER ARIBTINUM, Linn, ; FI. Br. Ini., ii., 176; Duthie 
and^Fuller, Fieli and Garden Crofs 1882, i., •..® ’ 

18& No. 3, 37,42; mol]kon. Textbook Ind Agr^. 1201, m., 18 8 Fi 

Plants 1903, 365-6; DutMe. FI. U^per Gang. Plain, 1903 266 , 
Beng. Fto , Lbguminos^. The Common or Bengal 

’• ciiick nea • acer (Latin) ; erehinihos, orobos, hrios (Greek) ; cea 
fuT-’zSern ^chern, ziser, huoherebs (Germ.); cheren (Belg.) ; acfe. 
poil ’dche, pois peohu, garvance (Fr.) ; gravancos, garlanzos (Castilian), 

oicerchM (S^)- modem European names, like the English ohick-pea 

doubtless c“mT from&e same root as the Latin cioer. _ Others 
or cliiche, have doubtless c areek name ereUnthos, or are descriptive of 

1 sq/^Fo et sea ) identified doer with the Greek knos (Diosoonde^ u., ch. 126). 
^cta^Uithe wok deMtely to the modern gram 

bSInCh lnS where cikr is but I’ittte cultivated, The name “ hor^f ” 

1 ri^n tr.Ro“s just in the same way that “ green gram denotes 

mtnao These pulses, cicer more especially, are frequently articles 
of cattle food, hence the expression “ ^am-fed ” ^'PP^ 

nn fhAm Nikitin a Russian traveller, who visited Western and boutner 
in 1468, was impressed with the fact that in India horses were fed on peas. 
The old Tr.T.glisb words ealavances, caravanoes, garavanees and “ 

derived from the Spanish garhanzoSy and were apparently given ( ^ i 

-Herbert, Travels, 1677, 333, 347 ; Fryer, New Aco. W V 

21; Shelvocke, Voyage, 1719, 62; Hamilton f<f.- olfi ’ 

393; Shaw, Travels, 1757, 140; Lea PZ. da« i 1904, m, 249^^ 

In Sanskrit this pulse is known as cTianaka or cTimn'wfca, and in tne verna 
lars^of Indiar-chana, chunna, chenna, ohahna, chano, cJMnia 
scZqalu senagalu, chola, etc. Occasionally other names are given to it such a,s 6 ««, 
Uta,harlara, hadU, kadalai, harismn-dT^kam, kMy 

The first series are most frequently used m Northern Central ^d Western mma 
(down to Gujarat), while the second are specially prevalent m Eastern md Southern 
India from Bengal, Assam, Burma and west to ^e Maratha i- 

to the extreme south. In Arabic it is humez, m Kabyl hamrnez , i? . 
homos or omos and in Persian nakhud. Aitohison says that m Khorasan it 
is known as nakhund. He CandoUe observes that south of the Caucas^ it 
is known in Georgian as nachuda; in Turkish and Armenian as wocAiw or 
nochtinte-names which De Candolle asks whether 

with the Sanskrit chermaka. In India * 7^0 Arabic and Persian ^mes ^e^ 
used by Muhammadan writers. Thus in the Am-^Aiaari, written 1590 (Btec 
mann, transl., i., 62), mention is made of nukhud d&l ^ P!^®’ *^® ,B”® ^ 
which is given, and it is expressly stated not to be met with m Kashmir (Ja , 
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transl., ii., 350). It is curious, however, that no mention is made of gram in 
the Memoirs of Baber (written about 1519 a.d.), so that it may fairly be inferred 
gram was not an important article of food with the army under the first great 
Mughal conqueror of India. Baber’s silence regarding it may, however, have been 
a pure omission, or a consequence of its not having been a pulse new to him 
on his arrival in India, for it seems certain it was known to the people of 
India from a fairly remote period. By Hindus it is invariably described under 
its Sanskrit name, or some derivation from that. Susruta {Ayur Veda (Hessler, 
transl.), bk. i., ch, xx., 49), for example, alludes to it under the name of hariman 
t kata as one of the specially wholesome articles of food. The name hariman- 
dhakam is very largely given to it by the present Tamil-speaking races. It is 
mentioned m the Puranas but apparently not in the Institutes of Manu. The 
vmegar made from the dew found on the leaves is referred to under the name 
chana-hdmla by most^ of the Sanskrit medical writers. 

Varieties,- While it is quite correct to say of it to-day, as it was when the 
Ain-i-Akhari was written, that Bengal gram is not cultivated to any extent in 
Kashmir, still there is a special form of the plant fairly extensively produced in 
the western temperate and alpine regions, between 9,000 and 15,000 feet in 
alti^de, such as in Piti, Lahul, Kumaon and Tibet. This has been described 
by botanists as a distinct species under the name of €. soofigaricum, steph. 
It bears the following vernacular names:— tizhu, 'jawdne^ banyarts, sdrri or serri — 
names apparently unconnected with those given to o. arietimint; and since 
€, sootiffat'ictim is only met with in alpine Central Asia, it may be assumed 
to be there indigenous. 

So also a very special variety or distinct species is known as kabuU gram. 
This has been much talked of recently, and even experimentally grown in India, 
but with indifferent results. It is apparently a form peculiar to the country 
indicated by its name, though it is specially mentioned by Buchanan-Hamilton 
as met with by him in Dinajpur about 1809. It is thus a form that has been 
experimentally grown in India for a century or more. It is a much more robust 
plant than the ordinary gram, and has large white seeds. But in addition to 
these special Trans-frontier varieties, India itself has also several fairly distinct 
cultivated forms indicated by the colour of the pea, viz. red to yellow, brown, 
creamy white and almost black. But in no part of India or of its mountainous 
frontier has any botanist recorded the existence of wild or even naturalised 
representatives of any form of gram. They all exist purely and simply as 
cultivated plants, and on the plains are usually rabi crops. It seems highly 
probable, however, that the forms of chick-pea originated in the tract of country 
between the Caucasus and the Himalaya. And if that opinion be accepted 
they can be regarded as having been carried into Southern Europe, Persia and 
India in very ancient times. But it seems probable that at least one of the 
fori^ may have originated in Persia, so that the chick-pea may have been also 
indigenous to that country, 

CULTIVATION.—Area ,—During the five years ending March 1905, the 
average area shown in the volume of Agricultural Statistics for British India 
as devoted to this crop, comes to almost 11 million acres, and for the Native 
States a little under 2 million acres, so that an estimate of 12 million acres 
for the whole of India would be under rather than over the mark. The 
most important, producing province is that of Agra, which during the 
period named possessed an average of 3| million acres, or say one-third 
of the Indian area. This is followed by (5udh (with million acres), by 
the Panjab (which fluctuates very greatly, the area in 1899-1900 having 
been only 658,468 acres, and the very next year 3,405,121) ; by Bengal 
(with approximately one million acres); by Bombay, the Central Pro¬ 
vinces and Mysore (with each normally a little under a million acres) ; by 
Gwalior (wHch has as a rule ^ million acres ); by Berar, Madras and the 
North-West Frontier Province (with each about 150,000 acres); by Sind, 
Upper Burma, Alwar, Bharatpur and Kotah (with each about 70,000 
to 100,000^ acres); and lastly by all the other Provinces and Native 
States (which have each much smaller areas). It may thus be accepted 
that the upper basins of the Ganges and the Indus (which correspond with 
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Upper Bengal, the United Provinces and the Panjah, also the adjacent 
portions of the Central Provinces, Central India and Eajputana) con¬ 
stitute the great gram-producing area of India. It has been repeatedly 
pointed out that a Hne drawn from Bombay to Patna would approximately 
divide India into two sections, the northern being the great gram area 
and the southern that in which gram is a very subordinate crop- 

Production and Yield. —The yield of gram to the acre is annually Production 
reported by the various Governments and Administrations. It is shown ^^d Yield, 
to vary greatly according to suitability of soil and climate; the highest Highest in 
returns are in the provinces of chief production. In Bihar (the upper 
division of Bengal) the yield comes to 855 lb. per acre, for land not irri¬ 
gated ; in the United Provinces, 800 lb.; in the Pan jab, 634 lb.; while 
in Bombay, under similar conditions, the yield is only 410 lb. and in the 
North-West Frontier Province still less—406 lb. But irrigated land gives 
a higher yield than unirrigated : in Bombay as much as 1,200 lb. have 
been recorded; 950 lb. in the United Provinces ; 835 lb. in the Panjab, 
and 632 lb. in the North-West Frontier Province. Taking the nine chief Hean Tieid. 
producing provinces and accepting for a calculation of total production 
the mean of the published returns for 1901-2, on unirrigated cultivation, 
we arrive at the figure of 600 lb. as a possible safe average for all India. 

This, worked out to 10 million acres, or considerably under the present 
area, would show a total production of 53 milhon cwt. But that very Total 
large amount would in all probability be under rather than over India’s 
actual supply, since this pulse is largely grown as a mixed crop and also 
as a garden vegetable, tracts not likely to be fully covered by its recorded 
acreage as a field crop. 

It may be useful to take up the provinces one by one and exhibit 
the features of their gram-cultivation etc., that may be of interest:— 

Bengal. —Gram requires the same land as wheat, barley, linseed and Bengal, 
peas. It cannot be grown on sandy soils but requires a moderately heavy 
clay-loam. Five or six ploughings are given, commencing towards the 
close of the rains. About the latter half of October to the first week in Seasons. 
November it is sown, and the crop ripens in February to March. The 
quantity of seed required ranges from 27 to 36 seers, more being needed 
when “ broadcasted ” than when “ driU ” sown. The plants are pulled up 
by the roots, made up into loads, and carried to the threshing-floor. The 
straw and the husks of the pods form excellent fodder. The yield is I'odder. ] 
stated to be about 9*7 maunds (or, say, approximately 800 lb.). The cost Cost of 
of cultivation (according to the Report of the Bumraon Experimental 
Farm for 1902-3) has been put at Es. 15-1-8, and the money value of 
the crop at Es. 44-12-3 an acre. [U/. Buchanan-Hamilton, Stat. Acc. 

Binaj., 1833,174, 184 ; Basu, Agri. Lohardaga, 1890, 34; Barclay, Fungal 
Bisease, Agri. Ledg., 1895, No. 20, 381.] 

Burma. —Cultivation is important only in the upper districts- In Burma. 
Meiktila [Betti. Rept., 1896-8, 10) it is said the land is prepared in October Seasons, 
and the seed* sown in November after having been soaked in water for 
a day and then sown broadcast. The crop ripens in February. The 
plants are tied up in bundles, dried in the sun, and threshed out either by 
sticks or by being trodden under foot by cattle. The harvest-time, all 
over the province, is from February to April. One basket of seed to the 
acre—^the yield being 15 to 20 baskets. There are three groups of districts Districts : 
according to date of sowing, viz :—(1) September to October: Lower m' Time. 
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^iiadwin; (2) November: Sbwebo, Sagaing, Mandalaj, Pakokku, 

Mjangyaiij Meiktila,^ Magwe and Yametbin; (3) January: Minbu and 
Tbayetmyo. The district with the greatest area appears to be Pakokkn, 
followed by Minbu and Sagaing. 

In these provinces a rotation of gram, massur 
{Lens) oi: lutana {Listim) with wheat is much valued since the soil 
IS thereby so improved that it does not require manure. This has been 
investigated at the Experimental Farm of Nagpur. \Cf, Revt 
1900-1,10, 12; 1901-2, 9-10,13 ; 1902-3, 8-9; 1903-4, 7, 8, 9; VoelekL, 
Improv Ind. Agri., 1893, 26-7, 234-6.] Gram is sown in October- 
JNovember and harvested March-April. Two forms are mentioned as 
specially valued, a grey and a white. It suffers very much from falls in 
tem^rature or by hail-storms. ^ In Narsinghpur, Hoshangabad, Betul 
ana Kaipur the crop is of special importance, and of Sambalpur it might 
be said gram is not cultivated. In a ‘‘Note on the Outturn of Land 
Under the Principal Crops,” Sir J. B. Fuller has shown that the average 
outturn ranges from 377 to 860 lb. an acre, and that the standard there 
accepted was accordingly 600 lb. 

United Provinces. —Very little of importance has appeared regarding 
^e gram of these provinces subsequent to the publication of the Dictionary. 
Duthie and Fuller observe that there are two main varieties grown— 
a large- and a small-grained plant. The former is reddish and the latter 
light-brown coloured. ^ A black variety is not uncommon and there is also 
a YBiy large white-grained form known as the Kahuli, which is, however, 
raised mainly as a curiosity. It resembles the Spanish form spoken of as 
^oanzos. Gram is largely grown as a mixed crop with wheat or barley. 
This would appear to have been the practice in Europe in classic times. 
Thus, for example, in the Geoponicon (a work attributed to the Emperor 
Constantine, a.d. 300) there occurs an interesting passage to the effect 
that cicer seeds should be soaked in warm water the day before they are 
so'ra, and some add nitre.” Then follows the observation that if an 
early crop be wanted it should be sown together with barley. The Indian 
practice is thus apparently a very ancient one. 

The seasons of sowing and reaping are those already mentioned, viz. 
September to October and March to April or May. It is a dry crop mainly, 
and will grow on soils too poor for wheat. The outturn is on an average 
said to be 12 maunds (984 lb.), valued at Bs. 30, and the cost of cultiva¬ 
tion Es. 12 to 13. Within recent years the area under this crop has in 
many districts apparently been greatly expanded and at the expense 
evidentty of wheat. It may be grown on a heavy clay to a rich loam, 
preferably the former. The tops of the shoots are nipped off with a view 
to make the plants bushy and thus increase the outturn. 

Rajputana and Central India. —The seasons of sowing and reaping 
are those already mentioned. Of Bharatpur it is estimated that the cost 
of cultivation comes to Es. 6 to 10, the produce Es. 20 to 10, and the net 
profit^ per acre would therefore be Es. 14. It is said that the average 
yield in Ajmir is 300 lb. and in Merwara 446 lb. an acre. 

Panjab. This pulse is by Baden-Powell, Stewart and Aitchison spoken 
of as largely cultivated throughout the province. Numerous passages 
regarding the methods of cultivation, seasons, yield, etc., will be found in 
the Settlement Eeports and Gazetteers. One feature of interest may be 
specially noted, namely that the plant grown is said to succeed fairly 
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well on tte sandy soils of many tracts of the province, especially as a 
mixed crop with wheat. Of Montgomery district it is observed there 
are both spring and autumn crops. It is not grown in the hill districts, a 
fact accounted for by some through the curious belief that the crop has 
a special afEnity for lightning and is in consequence often destroyed 
by it. In most of the Panjab districts, on the other hand, it is believed 
that manure is harmful to gram. It is sown in October and reaped in 
March and April. Christmas rains are beneficial, but if heavy rains fall 
in spring the crop is believed to be much injured. As a rule gram is not 
preceded by an autumn crop. The plants are “ topped ” b^y hand in 
order to cause them to branch. But like other rahi crops it is ordinarily 
not weeded. The chief districts are Ferozepore, Ludhiana and Hoshiarpur. 
[Of, Reft Exf, Farm, Lyallfur, 1901-2, 17-8.] 

Bombay and Sind .— Mollison (l.c. iii., 73-8) gives a useful account 
of this pulse as cultivated in Bombay Presidency. He mentions four 
forms distinguished by the colour of the seed, namely black, dark red 
to brown, yellow to yellowish-red, and white to creamy. He remarks 
that the first three are often grown mixed but that the yellow of Gujarat is 
larger than that of the Deccan and when sold pure commands a higher 
price than the mixed pulse. The white is met with in Ahmednagar and 
may, Mollison thinks, be the Kahuli gram already repeatedly mentioned. 
The area of production depends on the extent of the rain that falls in 
September and October—when abundant, the area is increased. It is 
grown on the same class of soils as wheat, and the two crops are often 
interchangeable. Gram is a fairly important crop in the Deccan and 
Karnatak. It is grown in three ways : (a) as a diy crop in deep black 
soil, and is then usually the sole crop of the year ; (b) as a dry second 
crop following rice, and occasionally (as in the Panch Mahals) as an ordinary 
dry crop after hharif maize ; and (c) as an irrigated crop liberally manured 
and regularly watered. In Bombay gram is rarely grown as a mixed crop 
with wheat or barley, though it is often lined with lineseed or safflower. 
It is everywhere recognised as a valuable rotation, and in addition to 
nitrating the soil it forms such a dense surface herbage as to kill weeds 
and in that way improves the soil. The usual seed rate is abput 40 to 
50 lb. an acre. [Of. Crof Exfer. Bomb., 1895-6, 6.] It is sown in October 
and November and ripens in February to March and April. Experiments 
performed at Poona Experimental Farm (1895, 10-11) confirmed the 
reputation of the advantage in nipping oS the early green buds. But 
too frequent cultivation of gram on the same land causes liability to 
disease. Cold is harmful, frost fatal. Cloudy weather and heavy rains 
during the setting of the fruits are alike harmful. Many experiments 
have been performed (reported under Grof Experiments) to ascertain 
the cost of production and incidence of assessment. In 1896-7 two fields 
unirrigated were tested and gave the total value of produce as Es. 17-12-0 
for the one and Es. 15-15-9 for the other, the assessment showing an in¬ 
cidence of 12*67 per cent, in the one and 16*45 in the other. These fairly 
represent the average of all results, though*no calculation could be applic¬ 
able to the whole Presidency since the conditions and necessities vary 
so ^eatly. [The Experimental Farm Reports teem with interesting 
particulars regarding this crop, and should be consulted.] 

Berar .— There is nothing of any material importance to add re¬ 
garding this province to the particulars abeady recorded under the 
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Central Provinces and Bombay. It occupies about 24 per cent, of the 
area devoted to cold-weatber crops and is most abundant in Basim, 
Buldana and Wun. 

yWacfras.—Bengal gram is an unimportant crop in Madras Presidency, 
its place being taken by the horse-gram {DoUchos Mfiortis), The 
manuals of North Arcot and Coimbatore districts contain, however, brief 
paragraphs regarding it. 

Mysore. —The Gazetteer of this State will be found to give some 
useful particulars in connection with gram cultivation. It is grown on 
black soil, and as a second crop following ragi. 

USES OF GRAM. —It would be beyond the scope of this article to 
afford details of every economic property of gram. The seed is exten¬ 
sively eaten both by men and cattle in every part of India except Madras. 
\pf. Elliot, Farinaceous Grains, 1862, 294-5.] The pea is often parched 
and used in that form as diet, especially when cooking may be difficult or 
impossible. It is in this sense frequently of exceptional value to the 
Indian Army. The seeds are also steeped in water to remove the husks, 
then mashed up and boiled alone or with onions, etc. (and thus made into 
a thick soup), or the split peas may be cooked along with rice. Ground into 
flour gram is used in various ways, such as in the preparation of sweetmeats 
or biscuits. Although it is by far the most extensively consumed of all 
cattle foods in India, the results of the effort to introduce it into Europe as an 
article of horse food have not been encouraging. It would seem that when 
given in large quantity to animals not accustomed to it, poisonous effects 
have been observed. It has not, however, been placed beyond dispute that 
the grain used in Europe was pure gram. If adulterated with the pulse 
LritJiyrus sativtis the effects attributed to gram could be easily under¬ 
stood. [Consult the observations on this subject in the D.E.P., ii., 279.] 

The young tops are largely collected and eaten as a Pot-heeb. More¬ 
over when sun-dried they may be preserved and used as required. As 
a F ODDER, gram-straw has the reputation of being inferior to that of other 
pulses owing to the amount of acid liquid (which contains oxalic, acetic 
and malic acids) found on the dew-besprinkled leaves. Still the stems, 
leaves an(| husks constitute important articles of Indian cattle food. 
They are specially valued for milch-cows, and are cut up and mixed with 
common straw. 

The property of the green plant in affording an acid liquid often called 
a ViNEGAE has been known from the remotest antiquity. It is syste¬ 
matically collected by spreading clean cotton cloths over the growing 
plants at night and collecting from these the vinegar with which they 
have become charged. This is used both medicinally and in diet. 
One of the earliest European travellers who described this vinegar-dew 
was Dr. Hove, who explored the agriculture of Gujarat in 1787. [C/. with 

Birdwood, Baden-Powell, Moodeen Sheriff, etc.; see also Vinegar, p. 1109.] 

Chemistry. —Church {Food-Grains of Ind., 1886, 128 ; suppL, 1901, 12) 
gives the results of his examination of the husked peas :—The nutrient ratio 
he found to be as 1: 3*3 and the nutrient value 84. Similarly C, soon- 
garicmn gave a nutrient ratio of 1:2‘8 and the coagulable albuminoids 
amounted to 19*8 per cent., so that this form of the pulse is rather richer 
in albuminoids and in oil than are the seeds of the common gram. Leather 
has critically examined numerous samples of gram from all parts of India 
and has published in The Agricultural Ledger (1901, No. 10, 358-9; 1903, 
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No. 7,151,155,163) the results of Ms chemical investigations. Mr. Moreland 

has investigated the question of the extent to which gram may be used in Beciamation 

the reclamation of upland usar soils. [C/. Agri. Ledg., 1901, No. 13, 424.] 

INDIAN TRADE IN ORAM. —In a previous paragraph the area has Trade, 
been accepted as approximately 12,000,000 acres and the yield sometMng 
^ like 53,000,000 cwt. Gram is consumed very largely locally, so that the 

returns of foreign trade are comparatively of little value. Gram and staple Foods 
millets are very much more the staples of Indian diet than are wheat, 
barley or rice. A study of the rise and fall in the prices of these grains 
affords, therefore, a surer indication of the cost of living and of the abun- indications of 
dance or scarcity of food than can be learned from almost any other 
commodity (except perhaps the imports of copper metal). Were it 
possible to prepare a complete statement of the internal traffic in gram, it 
would be seen to what extent the resources of one province are drawn upon 
to supply the necessities of another. Unfortunately the record of internal 
transactions is very much less complete than the returns of articles received 
from or delivered to the shipping. 

The total exports have rarely exceeded half a million cwt. In 1895-6 Exports, 
they were returned at 633,199 cwt., but the mean of the decade ending 
March 1904 comes to only 335,000 cwt., or 0‘632 per cent, of the esti¬ 
mated total production. In 1906-7 they were 846,583 cwt., valued at 
Rs. 32,31,744. But of the exports a mean of about 35,000 cwt. goes from 
Madras, and should therefore be removed from the returns of Cicer 
arietinum and credited to those of horse-gram {Dolichos hiflorns), 
so that this correction would very possibly bring the exports down to 
approximately per cent, on production. A feature of interest in recent 
returns is the growing importance of Sind (Karachi) as an exporting centre, i 
Still another fact may be added, namely that the major portion of the ex- 
ports is commonly consigned to Mauritius, but sometimes to the United Mauritius. 
Kingdom; the traffic with the latter, however, seems subject to extreme 
fluctuations. By the coastwise trade 692,212 cwt. were carried in 1905-6, coastwise 
of which 370,165 cwt. went to Madras, about half from Bombay, and 
one-sixth each from Bengal, Sind and Burma. Of the rail-borne traffic 
nothing can be said, since gram is collectively returned with pulses. 

Turning now to the available particulars regarding prices of gram. Prices. 

The years 1896 to 1901 have to be excluded from consideration as these 
were characterised all over India as years of scarcity and famine. But Eamiue. 
the effect of the increased facilities of railway communication may be 
said to have raised the price in centres where it was abnormally cheap Equalised 
and lowered the price where it was abnormally dear. Taking India as a 
whole the price seems to have been slightly increased, but not dispropor¬ 
tionately with other commodities or with wages. In Assam gram sold in 
1884 at 12*4 seers to the rupee (or say IJc?. per 2 lb.), and in 1903 at 11*85 
seers. In Bengal for the corresponding years it was 18*1 and 16*71; in 
the province of Agra 24*12 and 19*8 ; in Oudh 25*66 and 22*54; in 
Rajputana and Central India 21*36 and 18*31; in the Panjab 32*22 and 
21*06; in Sind and Baluchistan 20*49 and 15*76 ; in Bombay 18*08 and 14*2 ; 
in the Central Provinces 26*81 and 17*75 ;'and in Berar 19*84 and 14*81. 

The mean of all these returns would be 21*9 in 1884 and 17*79 in 1903. 

That is to say one seer (2 lb.) would in the former year have cost 0*7306 of 

an anna (or of one penny), and in the latter year 0*8939. But the selection often 

of single years for comparison, and the strildng of means and averages in iMsieadiag. 
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tliese, can never be seriously advanced as evidence of value. For one tbing 
it seems likely that tbe full effect of tke years of famine was not effaced 
by 1903, and that better results would be sbown in subsequent years. 
Local and accidental peculiarities are ignored by all suck calculations. 
Recent Returns. Still, tbe figures given are of some interest. Later returns for 1905, wMcb 
have since come to hand, show the following prices (seers to the rupee):— 
Eastern Bengal and Assam, 12*61; Bengal, 14*99 ; Agra, 17*34; Oudh, 
17*21; Eajputana, 16*3; Central India, 15*71; Panjab and N.W. 
Frontier, 20*63 ; Sind and Baluchistan, 15*5 ; Bombay, 13*59 ; Central 
Provinces, 16*49 ; and Berar, 15*14. 


D.E.P., 
ii. 289-316. 
Peruvian 
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CINCHONA, Linn. ; Cinchona and Peruvian Bark, Jesuits’ 
Bark ; ecorce de quinquina (Fr.); cJiinarinde (Germ.); Eubiaceje. 
The species of Cinchona that yield Quinine are the most recently culti¬ 
vated of all important plants. They are natives of the mountain forests 
of Bohvia, Peru, and Ecuador, and are chiefly met with in the valleys 
with an eastern trend from the great Andes, at altitudes between 3,000 and 
9,000 feet and also in the western valleys of the central area. 

History.—Sir George Kang,—than whom few persons have a higher claim on 
the respect of the people of India—opens his Manual on Cinchona Cultivation 
with the following passages :—“ Of the date and maimer of the first discovery 
of the curative effects of Cinchona Bark, in malarious fevers, we know nothing. 
And we are almost equally ignorant who the discoverers were, some writers 
claiming that merit for the aborigines of South America, while others assert, and 
with apparently greater accuracy, that not only did the Indians know nothing 
of the virtues of the bark, until these were pointed out by their conquerors the 
Spaniards, but that they still refuse to use* the bark as a febrifuge. The introduc¬ 
tion of this medicine to Europe is associated with the Countess of Chinchon, wife 
of a Spanish Viceroy of Peru, who having been cured by its use of an attack of 
fever, contracted while in that country, brought a quantity of the bark to Europe 
on her return from South America about the year 1639.” Acquaintance with 
the virtue of the bark seems, however, to have been disseminated over the world 
with remarkable rapidity. It was discussed, extolled, and defended by Chifiet 
in 1653 ,* by Badius in 1656 ; by Boland Sturm in 1659 ; by Morton in 1692; 
and by Pomet in 1694. It was known in London in 1655, and became officinal 
in the Pharmacopaedia in 1677. Eryer, who visited India in 1675, speaks of a 
“ Brachmin ” who gave a powder prepared from natural cinnabar in the cure of 
fever ** which works as intallibly as the Peruvian Bark.” This curiously interest¬ 
ing anecdote shows the rapidity with which the knowledge of this drug was carried 
across the globe. A century later it was fully described in an Indian work on 
Materia Medica under the name “ Bark.” This was written by Mir Muhammad 
Husain {MaJchzan-el-Adwiya, 1770), who specially remarks that its virtues had 
been discovered by a sect of Christians called Jesuits. He adds that it bears the 
name of kina-hina. This is its name in the language of the Incas, and it gave 
origin to the French name quinquina, as given by Condamine originally, and to 
china in Spanish. The French obtained the bark in 1679, for it is recorded that 
Louis XIV. purchased a supply from an Englishman of the name of Talbor or 
Tabor. Talbor, like many of the Native doctors of India to-day, made his 
reputation and fortune through a fever mixture the chief ingredient of which was 
quinine. Nothing, however, was known to the botanical world of the plant from 
which the medicinal bark was procured until 1739, when MM. La Condamine and 
Jussieu studied it, during an astronomical expedition to South America. The 
former sent a sample to Linnaeus from Cajanuma, and in consequence in 1742 it was 
named Cinchona, and in 1753-Linnaeus established the c. officinaUa* 

The plant is sometimes now known as uar. Ccneiavninea after its discoverer. 
The first living plant was shown in Europe in 1840, having been raised in 
Paris from Weddell’s Bolivian seed, namely, c. CaUsaya. Thus, briefly, the 
medicinal bark was discovered in 1640 ; the plant was named a century later; 
and still another century later a specimen was grown in the Jardin des Plantes 
of Paris. 
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But if a lady was directly instrumental ia the discovery of the great merits 
of this drug, a no less distinguished lady, the wife of a Viceroy of India (Lord 
Canning), was closely connected with its ultimate successful cultivation in India. 

Dr. Ainslie in 1813 lamented the fact that Cinchona was not grown in India. 

Dr. Boyle in 1835 recommended that the Cinchona plants should be taken to 
India and grown on the Klhasia and ISfilgiri hills. About the same time Britze, Jara. 

Miquel and other botanists advanced the claims of Java. No effort was, how¬ 
ever, made for twenty years, not in fact until the heavy mortality through fever, 
during the Indian Mutiny, forced the subject into public attention. It was, Indian Mutiny, 
moreover, well known that a reckless and selfish process of bark-collection was 
seriously endangering the world’s future supplies of the drug. These circumstances 
combined to lay emphasis on the final recommendation of the Government of 
India, viz. that seed and plants should be procured for experimental cultivation 
in India. In consequence, Mr. (now Sir) Clements R. Markham was entrusted SirOlemeats 
with the delicate and difficult task of procuring supplies. The subsequent Markham, 
incidents and final success which he attained are matters of history, and need 
not be here detailed. Sir Clements procured the services of several gentlemen 
whose names are all closely associated with his own, namely Spruce, Pritchett, 

Weir and Cross. The energetic co-operation of the Director of the Royal Gardens, 

Kew, guided and controlled all the subsequent efforts. Various consignments of 
plants and seeds were taken to Kew, and finally carried to India, certain plants India, 

having in due course been established on the Nilgiri hills. So far, however, the 
attempt to introduce the trees into Bengal had been a failure. On the other 
hand, the efforts of the Dutch botanists and chemists in the naturalisation of 
c. Caiisayn and c, jpaiindidvia. were crOwned with complete success, and in 
consequence the noble Lady Canning discussed with Dr. Thomas Anderson, of 
the Royal Botanic Gardens, Calcutta, the desirability of a further effort being 
made to introduce the most useful species, if possible, from Java into the moun¬ 
tains of Bengal. Shortly after Lady Canning herself fell a victim to the scourge 
that she aimed at alleviating. Dr. Anderson was, however, deputed to Java, Java, 
and he brought back with him a fairly large consignment of plants, some of 
which he left in Ceylon, others in the Mlgiri lulls, and finally took a set to 
Calcutta Botanic Gardens and ultimately to Darjeeling. But many mistakes 
as to altitude, climate, method of treatment, best stock and the like, had to 
be corrected before a plantation could be established. Dr. Anderson lived, Anderson and 
however, to see his labours brought to a satisfactory conclusion, and then, like ^Sling. 
the great lady who had sent him to Java, he died suddenly of malarial fever. 

But his laborious work was placed in the hands of a worthy successor—Sir 

George King. It would occupy many pages to narrate even the more striking 

features of the subsequent achievements. Anderson acclimatised the plants Successful 

in Sikkim; Eong made then cultivation and the manufacture of quinine a com- Manufacture. 

mercial success. Suffice it, therefore, to say that a department has been so 

organised that the Government of India have long since discontinued to import 

quinine; the hospitals have been given a limitless supply of the finest quality 

at less per pound than a few years ago it sold at per ounce, and lastly, and by 

far the most remarkable accomplishment, packets of one dose are now sold in 

every Post Office, throughout the fever-stricken tracts, at the nominal cost of Post Office 

one farthing. This invaluable medicine has thus been brought to the very Jackets. 

door of even the poorest peasant of India, and it is no wonder, therefore, that 

recurrent vital statistics mark year by year the steady conquest of India’s greatest 

and direst scourge. Truly, therefore, may it be said of Lady Canning that she Lady Oauning. 

died to save others. 

\Cf. the following works, in amplification of the enumeration given in the 
Dictionary, may assist the reader to discover the fuller particulars which he 
may desire regarding the history, botany and cultivation of the Cinchona- 
yielding plants :—Lambert, Oenus Cinchona, etc., incl. Vahl, Dissert., 1797-1821; 

Bergen, Monog. der China, 1826 ; Weddell, Hist. Nat. Des. Quinq., 1849 ; Far- 
liamentary Returns E. Ind. Cinchona Plantations, 1852-75 ; Markham, Peruvian 
Bark, 1860 to 1880; also Travels in Peru and India, 1862, 483-520 ; Planchon, 

Des Quinquinas, 1864 ; Howard, Quinohgy Ectst Ind. Plantations, 1869 ; Triana, 

Nouv. Etvd., Quinq., 1870; Campbell Walker, Rept. Govt. Cinchona Plant., 

1876; Cross, Rept. C. condaminea in Ecuador, 1861; also Rept. Mission to S. 

America, etc., 1877-8 ; Bidie, Cinchona Cult, in Br. Ind., 1879 ; Moens, Kinacult. 
in Azie, 1882; Gorkom, Handbook Cinch. Cult. (Jackson, transl.), 1883; Holmes, 

0,Ledgeriana, in Journ. Linn. 8oc., 1886, xxi., 374-80; NiohoUs, Textbook Trop. 

303 


THE CINCHONA PLANT 


CINCHONA 

CALISAYA 

. Species and Varieties 

, Agri., 1892, 221-9 ; Heiiz6, Le^ PL Indust., 1895, iv., 324-34; Holmes, Gat. 

> . Med. PI. in Mus. Pharm. Soc. Gt. Brit., 1896, 69-81 ; Lotsy, Oouver, Kinaon- 

derneming de Local, van het Alcaloid, 1898 ; Broekhnizen, De Kmacult., 1898 ; 
Keimers, Les Quinquinas de Cult., 1900 ; Semler, Trop. Agrik., 1900, ii., 242-77; 
Jumelle, Les Cult. Colon. {Indust.), 1901, 226-48 ; Ann. Pepts. Govt. Cinchona 
Plant. Beng. and Mad. up to 1904; Moral and Material Progress and Con- 
dition, India, 206 ; etc., etc.] 

Species, Varieties and Haces.—There are about 30 to 40 species of 
Cinchona, and also numerous hybrids, varieties, and special cultivated 
races. Indeed so readily do the species cross and sport that it is im¬ 
possible to grow two or more side by side and obtain from them uniformly 
pure seed. On this account grave doubts have been entertained re¬ 
garding the specific values of many well-known forms. The commercial 
barks of to-day are obtained from about a dozen forms of which O* Cali-- 
saya and Ledgeriana are the most highly valued. To these would 
have to be added the special hybrid that appeared in Sikkim some few 
years ago, and is now spoken of as “ the hybrid.” The following brief 
abstract of the more important species may be useful:— 


Calisaya 

Bark. 

Sikkim. 


Quinine. 


Ledgeri- 

ana. 


Java Stock. 


Higli 

Percentage of 
Quinine. 


C- Calisaya, Weddell; The Calisaya Bark, Yellow Bark, etc. 
A very variable species with a trunk, when full grown, twice as thick 
as a man’s body. Largely grown in Sikkim, at moderate, elevations 
(1,500 to 3,000 feet), and one of the most valuable of all forms, but is difficult 
to cultivate. The seed of this form was originally sent to Europe by 
Weddell. It was raised in Paris in 1851 and one plant was presented 
to the Dutch, by whom it was successfully conveyed to Java; and in 1873 
Dr. van Gorkum reported that it was the chief form grown in Java—^its 
most important alkaloid being Quinine. It was the species Markham 
specially charged himself with the task of seeming in Bolivia and Peru. 
But it has many varieties, one of which is of very special merit, viz :— 
Var. Ledlg*eriana. —The story of the origin of this form is very 
interesting. Mr. C. Ledger was travelling in South America on behaH of 
Australia in search of an animal resembhng the alpaca sheep. His servant 
mentioned to him that it was difficult for collectors to procure the seed 
of the finest quality of cinchona because of the suspicion in which all 
persons interested in that drug were held. Accordingly Mr. Ledger said 
he would like to get some of the best seed, and in due time he was supplied. 
This was taken to Europe aUd sold. The major portion went to Java, 
but a small quantity found its way to the Nilgiri hills and a still smaller 
portion to Sikkim. The Java seed yielded 20,000 plants, the Nilgiri 
either failed to germinate or was neglected and lost, and the Sikkim grew 
and in time became the parent stock of the plants in the present Bengal 
plantations. In 1880 Mr. Gammie reported of Sikkim that he had 10 
acres under Ledgeriana, and last year’s report shows that out of the 
total 3,306,763 trees in the Government of Bengal’s plantations, 2,566,057 
were Ledgeriana. This plant was subsequently introduced into the 
South Indian plantations, and flourishes well in the Wynaad at 3,000 feet 
altitude. It yields a high percentage of quinine, and is deservedly the 
most popular of all stocks. But it is comparatively a small tree, and the 
yield of bark correspondingly dess than with the larger forms. In Java 
some of the richest stocks are never allowed to seed, but are grafted on 
to other seedlings of this variety, and the high-yielding forms thus care¬ 
fully developed and conserved. The same plant taken to India will, 
however, yield less than half the regular produce in Java. 
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C. dffielnalis, Booh.; the Loxa or Crown Bare^ the Pale^ 
Bare of commerce. This is a native of Ecuador and Peru, and with 
C. suceiruhra was the species assigned by Markham to his colleague 
Spruce to discover. It is grown at high elevations.(above 7,000 feet) in the 
Nilgiris, Ceylon and Sikkim, but not extensively. It is a weak, straggling 
tree, attaining at most only 20 feet in height. Its cultivation in Sikkim 
has, however, been almost abandoned owing to the climate being too 
moist, but it is perhaps the most important of the species grown in the 
Nilgiri hills. 


\cnmA 

JOIRUBRA 

iultivation 


C. sueeipubpa, Pavon ; the Red Bare. This is largely cultivated Red Bark, 
on the hills of South India at altitudes of from 4,500 to 6,000 feet; at soutii India, 
higher altitudes the growth is too small to make its cultivation profit¬ 
able. On the hills east of Toungoo in Burma and in some parts of the 
Satpura range of Central India it is grown, and also met with in. the Govern¬ 
ment plantations of Sikkim, but is not popular, and is rapidly being re¬ 
placed by JOedf/eriana. It is a hardy plant with a bold sturdy stem. 

In rich and sheltered situations it grows to the height of 50 feet or more. 

The leaves are bright apple-green in colour, the plantation in consequence 
looking light and bright while one of C\ officinalis looks dark and gloomy. 


CULTIVATION. 

Climate and So/Z.—None of the medicinal species will stand frost, Cultiva- 
though they prefer a cool climate in which the contrasts between tion. 
summer and winter and between day and night are not very great. Sm 
A t Ootacamund, about 7,500 feet above the sea, the iriirii lowest 
temperature in the shade is about 49° and the maximum 69° E.; at Temperature. 
Neddiwattum, 2,000 feet lower, the minimum is about 54° and 
the maximum 66° E. In the Rangbi Valley, Sikkim, at 3,332 feet in 
altitude the minimum may be given as 40° and the maximum at 
88° E. This might be spoken of as ideal for suceiruhra but rather 
cold for Calisaya. A more congenial climate for both species would 
therefore be at an altitude of 2,500 feet. In the matter of humidity, the Humidity, 
requirements of the cinchona were at first misunderstood. It has been 
found in the Nilgiris that all the species (particularly the red barks) 
withstand longer droughts than were thought possible. All the species 
assume a yellow tint during the rains, and in the Nilgiris all make their 
most vigorous growth during the time when sunshine and shower alternate. 

In SikMm succi^mhra makes most progress during the latter half of 
the rains, but both on the Nilgiris and on the Himalaya the plants con¬ 
tinue to grow for two months after the rains cease. The rainfall of Oota- Bainiaii. 
camund is about 44 inches, that of Neddiwattum 105 inches per annum. 

The rainfall of the Sikkim Plantations of Rangbi is about 166 inches. The 
species are impatient of stagnant moisture, and therefore require an open sou, 
gravelly subsoil, a sloping exposure, and a rich loam (especially so if of 
volcanic origin) to dry clay soil. Accordingly they succeed better on 
recently cleared forest than on old exposed grassy lands. 

They may be raised frorn^seeds or multiplied by cuttings Propagation, 
or layerings. The seeds may be sown in open beds of specially prepared 
soil shaded by a temporary roof, or in shallow boxes. The seeds should seed: Cuttings: 
be sown somewhat thickly and sprinkled over with fine soil. They should 
be watered fairly freely, and in six weeks they will germinate. When the 
seedlings have got two or three pairs of leaves they should be transplanted Transplanting. 
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in lines about 2 inches apart each way. When about 4 inches high, they 
should be again transplanted into lines 4 to 5 inches each way. When 
9 to 10 inches high the seedlings wiU be ready for being placed in their 
permanent positions, and should be transplanted in wet and cloudy weather. 
They are then placed at distances of hrom 4 to 6 feet apart, according 
to species or local necessity. The red-bark may become a considerable 
tree, the crown-bark a medium tree, and the yellow-bark a bush 
or small tree. Wide planting would thus obviously be an error, especi¬ 
ally for the two last-mentioned forms. In fairly close planting the 
ground is covered quickly; the plants in consequence shade the soil 
and check the growth of weeds, protect the surface roots, and produce 
straight stems that oppose a more compact and thus enduring face to 
destructive winds. If they are foxmd to be too thick they can be thinned 
out, and an early crop of bark thus obtained. 

Bark Cultivation and Preservation. —The first crop, as already men¬ 
tioned, is usually obtained by thinning out the plantation, when perhaps 25 
per cent, may be at once uprooted and barked. This thinning out may with 
advantage be continued during the fifth or sixth years of growth, when 
perhaps not more than half the original plants may ultimately be left 
in the plantation. The bark is richest in alkaloid when the plant is about 
four years old. It remains at about the same level till the seventh year; 
after that period the proportion of alkali to bark slowly diminishes. The 
modern practice accordingly is to completely uproot a patch after the 
plants (more especially Calisaya) have attained the age of 12 to 14 years. 
The roots are carefully washed and barked; in fact the richest of all 
barks are those taken from about a foot or a foot and a half on either side 
of the theoretical collar. Hence it may be said the roots are of much 
value, since they contain even more alkaloid than the stems and branches. 
The bark from both root and stem is then stripped off, care being taken 
to carry away none of the woody structure adhering. With this object 
rings are cut round at 18 inches apart, a longitudinal incision is then 
made between the rings, and the bark thus removed in sections. It is 
dried in the subdued sun or shade for two or three days, and when quite 
dry is stored and packed and exported or conveyed to the factory. 

With standing trees the bark may be obtained by one or other of the 
following methods:—(a) Lopping off branches, and obtaining the bark 
from these in the way already mentioned. 

(6) Coppicing ,—That is to say, trees when about six years old are cut 
down to the ground and barked. Fresh shoots spring up, one or two of 
which are allowed to grow, and these in time are again coppiced when 
sufiGiciently thick to afford useful bark. This method is most suitable for 
crown-bark. 

(c) Shaving .—This is a Java system. The bark is shaved off as near 
to the cambium layer as possible but without injuring it. This is best 
done by an instrument that resembles an ordinary spokeshave. The bark 
is renewed quickly unless when the cambium has been interfered with. 
The best plan is to shave off two strips on opposite sides of the stem, since 
in this way the tree is not ifiaterially injured. In dry weather it may 
be necessary to protect the wound by tying dry grass over it, but if close 
planting be pursued this will not be necessary. 

[d) stripping and This is really only a special modification 

of the shaving process. The bark is cut off in alternate bands or strips 
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of to 2 inches in breadth, the whole stem being afterwards swathed 
in moss. When the wounds have been barked over, the intervening bands 
are stripped oS and the mossing renewed. This was invented by Mclvor 
in the Nilgiri hills, and is now abandoned in favour of the shaving 
system. 

All renewed bark, whether produced by shaving or mossing, is found 
richer in alkaloid than the original bark, so that the shaving process, 
being less troublesome and the cambium less liable to injury, has come 
into fairly general practice; and moreover the yield of alkaloid is higher 
by this than by any other method. It may, however, be added that the 
renewed bark is never so thick as the original, and therefore less in weight. 
It becomes accordingly a question whether coppicing is not, after all, 
the most profitable system. It is certainly the least troublesome, and if 
followed by systematic uprooting and fallowing of the land, allows of 
complete renovation. 

Drying and Packing .— As already indicated, the bark, by whatever 
process procured, should be dried gradually. In rainy weather this may 
have to be accomplished in specially prepared drying-sheds, or the bark 
may be quickly dried in special evaporators. Sun-drying is the best. 
According to the age of the plant, method of collection and drying, there 
are various grades of each botanical bark. Thus, for example, rooi-bark, 
quill-bark (that from the branches), shavings^ and lastly fJof-bark (that from 
large stems). 

Exposure to a high temperature or to prolonged action of direct sun’s 
rays injures the bark. It is best, therefore, to bark the trees in dry weather, 
to dry slowly, to turn the pieces repeatedly, and to take every precaution 
to prevent moulding or fermentation. Once properly dried, the bark will 
keep indefinitely, or at all events for many months, without deterioration; 
but in drying, the loss in weight depends on the species and method of 
treatment—the average is usually from 70 to 76 per cent, of the fresh 
weight. 

PRODUCTION AND MANUFACTURB.—To trace, even in the very 
briefest manner possible, the history of the discovery and the development 
of all the methods of manufacture that exist, would take many pages 
and involve a complete review of the chemistry of cinchona. [0/. Journ. 
Pfiarmaceut. Soc. Ot Brit; Journ. Soc. CTiem. Indust; Chemist and 
Druggist; British and Colonial Druggist; Pharmacog. Ind., etc., etc.] 
In 1888 the Government of India published for general information the 
final results of the experiments conducted by Sir George King and Mr. G.. A. 
Gammie that may be said briefly to have resulted in the perfecting of 
the oil process of manufacture now very largely pursued. This may be 
said to mark the turning-point of the Indian industry from that of experi¬ 
ment to commercial attainment. 

Area. —^The area under this crop has been seriously curtailed. In 
1897-8 an official publication reviewed the then available information. 
It was ascertained that there were 4,346 acres under the crop, of which 
68 per cent, were situated in Southern India. The Bengal portion was 
1,394 acres, of which only 10 acres were not owned by Government. In 
the Madras Presidency, on the other hand, the State plantations repre¬ 
sented but 800 acres out of the total 2,952. But during the twelve years 
ending 1897-8 the area had fallen from 14,491 to 6,833 acres, and there is 
reason to believe that a temporary expansion has since taken place. This 
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tematkable decrease is believed to represent tbe discontintianCe tod 
adjustment of Indian production as a private venture. Tbe reasons 
usually given for tbis are tbe fall in price of quinine, tbe greater margin 
of profit in tea, cofiee and other commodities, and tbe more successful 
production in Java and other countries. According to tbe Agricultural 
Statisticsf tbe area in 1898-9 was 6,192 acres; in 1899-1900, 5,006 
acres; in 1900-1, 4,903 acres; in 1901-2, 4,930 acres; in 1902-3, 5,260 
acres; in 1903-4, 5,014 acres; and in 1905-6, 5,309 acres. Of these 
areas Bengal bad an average of 1,400 acres, of which 70 to 100 acres wep 
private plantations. Tbe area in 1904-5 was 5,269 acres (1,800 acres in 
Bengal, 3,293 in Madras, and 176 in Ooorg). Indirectly certain additional 
particulars may be learned from tbe study of tbe exports to foreign coun¬ 
tries, For a good few years past these have fiuctuated severely, but 
manifested a steady decbne which more or less corresponds with the 
curtailment of private interests. In 1899-1900 tbe exports of bark stood 
at^3,290,236 lb,, but in 1906-7 they bad fallen to 494,587 lb., and were 
made exclusively from South India. 

Qovernment Plantations and Factories. —Turning now to tbe re¬ 
ports of tbe Government plantations and quinine factories, of which we 
possess more or less definite information, we learn that in Bengal during 
1903-4, according to tbe report issued by Lt.-Col. D. Brain, tbe estimated 
total acreage is not stated, but tbe expansion is shown to have come to 
approximately 180 acres. It seems bkely that private interests have not, 
however, materially increased, and that therefore tbe total area returned by 
Government in tbe volume of the statistics of crops may be accepted as 
representing tbe Government plantations, viz. 1,400 acres. If doubt exists 
as to tbe exact area tbe number of trees grown is systematically given, 
and from that a more trustworthy conclusion may after all be drawn. 
In 1903-4 there were 3,306,763 trees, of which 2,566,057 were Ledgeriana, 
257,602 succirtihra, 2,130 officinalis, while 463,075 were Hybrid 
No. 1., and 17,899 were Hybrid No. 2. These figures show an expansion 
on the corresponding numbers for tbe previous year that comes to 291,163 
trees (practically the equivalent of tbe expansion of 180 acres). Tbe 
crop taken from tbe plantations came to 316,757 lb. of dry bark, but to 
meet tbe necessities of tbe factory 461,467 lb. of bark bad to be purchased 
and mostly imported from Madras. Tbe manufactured products of tbe year 
came to 16,404 lb., which consisted of sulphate of quinine (12,314), sulphate 
of cincbonidine (290), and cinchona febrifuge (3,800). The Bengal 
factory by official arrangement suppbes Bengal, Assam and tbe Panj4b. 
The issues from tbe factory were quinine 12,021 lb., which included an 
increase during tbe year in tbe form of pice packets that amounted to 
1,500 lb. Tbe sales of cinchona febrifuge manifested a decrease of 976 lb., 
and the final working of the Department showed a net surplus of 
Rs. 66,320. 

In tbe latest report for 1906-7, by Capt. A. T. Gage, which has come 
to band since tbe above was written, it is stated that “ the number of Cin¬ 
chona trees of all sorts on tbe-permanent plantations on March 31, 1907, 
was 3,698,777. Of tbis number 3,006,847 were Cinchona Ledgerianaf 
there being 1,770,521 on Mungpoo Plantation and 1,236,326 on Munsong 
Plantation. Tbe remainder consisted of Cinchona succiruhra and 
77,283 of Hybrid No. 2—both mostly on Mungpoo Plantation.” The 
amount of bark yielded by both plantations was 429,557 lb., of which 
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376,025 lb. were Oinehoiia Ledf/eriana bark, and tbe greater part of 
tbe'remainder Hybrid No. 1 bark. Of the J^edf/erianaha.T]£,M\mg^oo 
supplies 286,994 lb. and Mnnsong 89,031 lb.’’ ‘‘ Tbe total quantity of 

bark worked up in tbe factory was 798,500 lb., made up of 513,180 lb. 
of Ledf/eriana and 85,320 lb. of Hybrid No. 1. Tbe output of Quinine Output of 
Sulphate amounted to 16,065 lb. 4 oz., being an increase of 287 lb. 8 oz. 
on last year’s output.” Tbe manufacture of cinchona febrifuge was 
suspended for part of tbe year and only 2,652 lb. were produced; no 
cincbonidine sulphate was manufactured, so that tbe total output of tbe 
factory was 18,717 lb. 4 oz. Tbe average yield of quinine sulphate in 
tbe bark supplied to tbe factory was 2*68 per cent. 

Correspondingly tbe records of tbe Madras plantations and factory Madras 
may be reviewed. Tbe chief districts are tbe Nilgiri bills, Malabar, S’actory. 
Travancore, Mysore and Coorg—but mainly tbe Nilgiris. Mr. Standen 
in bis Annual Report for 1903-4 speaks of tbe old plantations having 
consisted of 832 acres and tbe new extensions as being 440 acres, a total 
of 1,272 acres. Tbe production was only 116,289 lb. of bark as against 
166,220 lb. in 1901-2, tbe difference being due to tbe policy of restraint 
in cropping during years of cheap private supply. But to meet tbe de¬ 
mands of tbe factory 431,185 lb. of bark bad to be purchased from private Bark 
producers. Tbe issues from tbe factory during tbe year were 15,040 lb. 
of quinine and 3,359 lb. of febrifuge. Tbe supplies go to Madras and 
Mysore, Bombay, tbe Central Provinces, United Provinces, Rajputana 
and Central India, Hyderabad and Burma. Tbe net profit of tbe Profits. ...' 
department during tbe year was Rs. 83,340, a highly satisfactory state 
of affairs. 

Net i?esa/^s.— Practically,therefore, tbeGovernment of India’s endeavours 
to acclimatise tbe cinchona plant maybe said to come to this ; tbe annual 
imports of tbe drug on behalf of tbe Government have been discontinued ; 

India has been given a bberal supply of an invaluable drug at a remarkably 
low price ; tbe working of tbe two sets of plantations and factories have 
given lucrative employment to a fair number of persons; lastly a net profit 
has been secured of Rs. 1,39,660 a year (say £9,310)—a truly credit¬ 
able record. Recently tbe Government of India took into considera¬ 
tion tbe desirabibty of lowering tbe price of tbe packets sold at tbe post 
offices. It has been resolved that in future seven in place of five grains 
shall be given for one pice (one fartliing). This bas bad tbe immediate increased 
effect of increasing tbe demand, and tbe future must of necessity witness i^emands. 
a considerable expansion both of production and manufacture. 

TRADE, —^It bas been shown that tbe two Government factories in 
1903-4 supplied between them 27,061 lb. of quinine to tbe hospitals, jails, 
post offices, etc., of India. In addition there was imported during tbe pre¬ 
ceding five years an annual average of 54,000 lb. of quinine—chiefly fiom 
tbe United Kingdom and mainly into Bengal. In 1904-5 tbe imports were imports. 
68,648 lb., valued at Rs. 6,92,329, and in 1906-7, tbe latest year available, 

71,2371b., valued at Rs. 6,28,430. These are significant figures. They would 
seem to show that a successful industry might be organised by private enter¬ 
prise, to meet tbe demands that create these imports. But it bas to be 
recollected that in Java both tbe cHmate and soil are pecubarly favourable 
to tbe cultivation of cinchonas with a bigb percentage of quinine. Java javan 
will, therefore, always bold its own against India, and thus lessen tbe 
prosperity of any resuscitated industry. Tbe indents on Government 
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production Lave for years been steadily increasing, so that tLe plantations 
bardly do more tbanmeet Lalf the requirements of the G-overnment factories; 
but it is probable the extensions that Lave been made will reduce tLe de¬ 
mand on private production. In spite of past failures, Lowever, tLere 
would seem every Lope tLat tLe cultivation of tLe most approved 
varieties migLt be made a profitable adjunct to tea, especially in tLe Dar¬ 
jeeling district. TLe difficulty is to obtain suitable land in desirable 
situations. TLere would also seem every likeliLood tLat private manu¬ 
facturing establisLments, to use up tLe bark presently being^ exported, 
migLt prove successful. India’s demand for quinine is great and increasing. 
TLe exports of bark were 3,290,236 lb. in 1889-1900; 2,753,858 lb. in 
1900-1; 1,917,259 lb. in 1901-2 ; 1,579,498 lb. in 1902-3 ; 1,108,527 lb. 
in 1903-4; 1,177,394 lb. in 1904-5; and 494,587 lb. in 1906-7.^ TLese 
went almost exclusively from SoutL India and to tLe United Kingdom. 
TLere are said to be in tLe world 18 quinine factories : 5 in France ; 3 in 
England ; 2 in Germany ; 1 in Holland ; 4 in America ; 2 in India, and 1 
in Java. But tLe modern trade centres mainly in Amsterdam. TLe 
world’s demands for bark average from 14 to 18 million pounds. 
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CmNAmomJJM.Blnrne; FI Br. Ind., v.,128-36; PJiarmacog. Ind., 
iii., 199-210; Gamble, Man. Ind. Tirribs., 560-4; Prain, Beng.Plants, ii,, 898; 
Brandis, Ind. Trees, 532-4 ; Laueace.®. Gamble observes tLat tLere are 
about 24 species placed under tLis genus and divided into two subgenera, 
Madabatheum taking 20 and Camphoea 4 species. It is not intended 
in tLis work to discuss at all fully more tLan two of tLese, viz. 0» Pccfiidld 
and €. zeylmiieimi. A tLird species, C. Camphora, will, Lowever, 

be found separately dealt witL under CampLor (p. 245). 

Cinnamomum Cassia, bl —This is the plant which in China is regarded 
as affording the finest quality of Cassia Lignea —^the true Cassia bark of the 
ancients. A sample of this bark was lately sent from the Patkai mountains, on 
the frontier of Assam, accompanied by fairly satisfactory botanical specimens. 
These were critically examined by Praia and myself and compared with 
authenticated specimens of the Chinese plant. There would, therefore, seem 
no doubt that the best qualities of Assam Cassia are the true Cassia Lignea of 
commerce. It is possible that to this circumstance is due the improved trade 
in the Assam bark. \Cf. Thiselton-Dyer in Journ. Linn. Soc., 19-24; 

Pharmacog. Ind., iii., 203-8 ; Gildemeister and Hoffmann, VolaUU 0%ls, 382-91.] 

C, glanduliferum, Mefssn. ; the Nepal Sassafras or Nepal Camphor-wood 
(the malUgiri), is a large tree of the Southern Himalaya, from Kumaon east¬ 
wards to Assam, but especially so in Nepal. Its wood is strongly camphor- 
scented. It is very readily confused with €. eecieoaapUne, Meissn. (the^ rohu, 
gun-serai, gUn-droi), a tree of the Eastern Himalaya, especially Darjeeling 
and Assam. Still further to the east c. ^atmenooctfiott is the Martaban 
Camphor-wood, and apparently also the Camphor-wood of the Malaya. Cam¬ 
phor-wood is used for boxes, furniture and even c^oes, but is brittle. 

C. iners, Reinw .; the hmanthin of Burma. ^ This large ^ tree is met with 
in the forests of Tenasserim and the Malay Peninsula. Its timber is one of the 
camphor-woods of commerce, and according to some writers the bark is one 
of the qualities of Cassia Lignea. It would seem probable that much of the 
economic information given in the Dictionary and in other works on Indian 
economic botany, under this species, should be transferred to the c, 

■ of Western and Southern India, t [Cf. Holmes, Pharm. Soc. Mus. Bept., 1895- 
1902, 54.] 

C. macrocarpum, Rook., f .; PI. Br., Ind., v,, 133; Carua, Bam., Trans. 
Linn. Soc., xiii., 550-5. This is a small tree of N. Kanara and seems to be the 
plant described by Rheede {Hort. Mai., 1686, i., 107-10, t. 57) as harua, hahena 
and tigui [tihhi), and which he said differed from €. of that 

region by Laving large fruits, and by its flowering in January instead of July. 
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Tejpat 

From the root bark, as also the leaves, Rheede remarks, an oil was prepared Oil. 

and used as an external medicine. It would seem probable also that this plant 

affords the kala-naghesar or immature fruits that are sent to Bombay from the Kala-naghesar. 

Malabar forests. Clusius in his version of Garcia de Orta {Hist. Exot. PI., 1605, 

178) gives a picture of tamalapatra, in which he shows xmripe flower-buds that 
closely correspond with the kala-naghesar of modern commerce. They were 
probably in ancient times employed in flavouring the wine known as Hippocras. 

It is hardly necessary to give the warning that they must not be confused with 

Cassib Fx.owers (see p. 14). The Cassia Bark of Malabar may also come Malabar Cassia. 

from this plant, though it is doubtless mainly procured from the wild plants of 

€. zeyianic^ivn. \Gf. Jonston, Hist. Nat. de Arbor., 1662, 164.] Marco Polo 

gives interesting particulars of the Cinnamon and Cloves of Yunnan which in some 

respects recall the traffic in the Malabar products. [Gf. ed. Yule, ii., 32, 35, 

38, etc.] 

C. obtusifolium, Nees; the ramtezpat, kinton, bara-singoli, nupsor, patihonda, Bamtezpat. 
dupaUi, krowai, lulingyaw, etc., is an evergreen tree of the outer Eastern 
Himalaya, Eastern Bengal, Ediasia hills, Burma, Andaman Islands, etc. It 
gives a Timber said to be useful for boxes, planking, etc. The leaves are aroma- Timber, 
tic and used as a spice in place of those of c. Tamaia. and the bark is one of 
the trade qualities of Cassia Lignea, and after €. Taitna Ja is perhaps the best 
known of all the qualities met with in India; it comes from Assam, Darjeeling 
and Nepal to Bengal and the United Provinces. 

C. Wightii, Meissn. ; is recorded as met with in the Nilgiri hills. Holmes 
(Z.c. 55) mentions a sample of thick •unscraped bark attributed to this species 
and sent from Ootacamund. It had a sharp taste recalling the flavour of nutmeg, 

C. Tamala, Nees ; Agri. Ledg., 1896, No. 38. TLe Cassia Lignea or Cassia 
Cassia Cinnamon ; the taj, hihra, Jciriciria, sinkami, chota sinkoli, Lignea. 
nu'psor, dofatti, tamdld, thitchabo, tJiit-kya-bo, zarnab (tree), taUs^atri, 
tdlisha’'pattiri, taj'pat or tej'pdt, lamnga patte, dieng latyrpat (leaves), etc. 

The word tamdli occurs in the Raja Nirghanta, and tejpat is apparently 
derived from the Sanskrit tvach. A moderate-sized evergreen tree of the 
Himalaya, rare from the Indus to the Sutlej, hut common thence east¬ 
wards to East Bengal, the Khasia hills and Burma, between 3,000 and 
7,000 feet. 

i Adams (Comment, in Paulus Mgineta, hi., 238) and other writers 
have identified the Malabathrum of the Greeks and of the Eomans with 
the tejpat of India. There seems no doubt that the leaf of this plant has 
been traded in and exported from India for many centuries. The leaf 
is, in fact, a more important product than the bark. 

History of Cassia Ligaea.—Owing to the confusion which existed in former History* 
times with regard to the Cassia barks, it is almost impossible to give a connected 
resume of the history of any one of them. It may be observed that even in 
the heyday of the East India Company the “ Cassia” products mentioned in their 
records are almost invariably of Chinese origin. Hence Milbum (Or. Comm., 1813, 
ii., 500), who gives a very clear account of the trade, both in the bark and the 
buds, warns traders against the coarse, dark and badly packed Cassia Lignea of 
Malabar. It is, however, interesting to notice that the most recent investigations 
show such a close connection between the Cassia trees of China and India that 
the former, which appears actually to extend into Burma and Assam, has been 
regarded by some authorities as a mere variety of the Indian €. Vama,ia. As 
already observed, recent specimens of Cassia Lignea leave no room for doubt 
that the better qualities of the Assam bark are derived from the true c. cassiu, 

Bi., and are, therefore, the genuine Cassia Lignea of the ancients and the bark 
which is so largely exported at the present day from Canton. Concerning the 
Indian Cassia Lignea —^the taj —^there may be said to be two localities of supply. Two Chief 
and th-us two main sets of qualities: (a) Western and Southern India—the bark Qualities, 
of c. mainly, and (6) Eastern and Northern India and BiirmA^ obtained 

almost exclusively from c. and to a small extent from €. obtuaifoU/uvn and 

€. i'wiers. Gamble suggests that the necessary forest regulations of Darjeeling may 
have interfered with or restricted the trade. [Of. Malahathrvm, Garcia de Orta, Coll., 
xxiii.; also Comment, by Ball in Boy, Ir. Acad., 3rd ser,, i., 409 j Folmm Indioum 
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or Tamalapatra, Linschoten, Voy. E, Ind. (ed. Hakl. Soc.), ii., 131; Jonston, Hist. 
JS/at de Arbor., 1662, 172); Vincent, Periplus, etc., 1800, app., 12-8; Wight, Mad. 
Journ. Liter. So., 1839, xxii., reprinted in Edinb. New Fhil. Journ., 1840, xxviii., 
20-32; Fliickiger and Hanbnry, FTiarmacog., 475; Fharmacog. Ind., iii., 209.] 

CULTIVATION.— In The Agricultural Ledger (l.c. 3) particulars will be 
found of tbe cultivation of tej'pat in tbe Kbasia and Jaintia bills. About 
six square miles are said to be under tbe tree. It is usually found in 
gardens or plantations of mixed jack and betebnut palms. It grows 
readily where there is heavy periodical rain followed by brilliant sun¬ 
shine, but excessive and continued moisture injures the flavour of the 
leaves. In the Khasia and Jaintia hills the trees are grown in regular 
plantations seven feet apart; the seedhngs are raised in beds, and 
planted out permanently when the plants are five years of age. The 
tree takes five or six years to grow, comes into bearing at ten, and may 
continue to give annual crops for one hundred years. The cultivation is in 
the hands of the hill-men. In Sylhet the trees are self-sown; the ripe 
seeds fall from the trees into the soil and germinate. When the plants 
are about a foot high they are transplanted. Great care is bestowed 
upon them when they are young and tender. As constant exposure to 
the sun would kill the shoots, they are planted behind bushes or trees 
for protection. The undergrowth is kept down twice a year in the plan¬ 
tations for the first eight or nine years; after that the jungle is cleared 
once a year in April. In some plantations the soil is dressed, but in most 
it is never manured or irrigated. 

The tej'pat and cinnamon trees are different. The former are only 
used for their leaves, and no bark or only a small quantity is collected in 
the Khasia hills. No information is, in fact, available regarding special 
Oassia Lignea plantations, though a fairly large trade exists in the bark. 

Collection and Crop .— Tejpat is plucked in dry and mild weather, 
from October to December, and in some places the collecting is continued 
to the month of March. The leaves are taken once a year from young 
trees, and every other year from old and weak ones. On an average 15 
seers may be obtained from one tree, but the quantity depends upon cir¬ 
cumstances ; a tree yields from 10 to 25 seers of leaves in a year. The 
average yield of leaf per acre in the Jaintia parganas is about 30 seers 
without, and 2 maunds with, twigs. The whole of the crop from 400 acres 
was worth last year as much as Rs. 1,100. The quantity of leaves from 
the Sylhet district last year calculated on the turnover of the traders was 
estimated at 14,470 maunds, and from the Jaintia district 20,000 maunds.” 

In harvesting the tejpat the small branches are cut down with the 
leaves and dried in the sun for three or four days. The leafy branches 
are then tied up into convenient bundles ready for the market. In the 
other case, the leaves are separated from the branches and packed in 
bamboo nets of a cylindrical shape called hora or jungra, which are four 
feet long by two feet in diameter. The packages are carried down the 
ghaut roads of the hills by coolies to Sylhet.” Mukerji {Handbook Ind. 
Agri., 1901, 437-8) says that for propagation seed had best be obtained 
from Sylhet. ^ 

Uses .—The leaves are commonly known as tez^pat or tejpat, but since 
the Natives call the leaves of any species of CinnamoTnum by that name 
there is some uncertainty as to which particular species is meant in certain 
localities. It appears probable that C. Tamala and its variety inter¬ 
medium provide the tezpat of Bengal, the United Provinces and the Panjdb, 
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wMlst €. obtiisifolnmi to some extent supplements tlie Bengal supply 
and C. alMflorum that of the Lahore bazars. Gamble says that' 
both bark and leaves of a Tamala, Nees, and C. impressinervium, 

Meissn., are collected and exported under the same names and without 
distinction from the Darjeeling forests. The leaves of all these species 
are used in food, and also employed with myrobalans in dyeing and in 
the manufacture of vinegar (see p. 1110). ... 

The outer layer of Cassia bark yields an Oil which is utilised in the on. 
manufacture of soap. Full details of the Chinese and other Cassia Oil soap, 
may be obtained from Schimmel & Co’s. Rejports (April-May, 1903, 

16 ; April-May, 1904, 18-23, etc.). No oil is distilled from these barks 

in In(£a. Both bark (taj) and leaves (tejpdt) are employed in Meli- Medicine. 

CINE, the latter being commonly identified with the '' Folia Malahathri'' 

or Indian Leaf,” which was held in great repute by the ancients. But 

when the bark is used instead of cinnamon great care is necessary to 

ensure its not being adulterated with the injurious barks of several Adulteration. 

species of LUscscit [C/. Rs'pt, Oovit. RtVj^s Cowtwi., i., 126.3 


C. zeylanieum, jBreyw ; Talbot, List Trees, etc,, 1902, 283; De Cinnainon. 
Candolle, Orig, Cult. PI, 146. The Tbue Cinnamon or ddrcMni (Chinese- 
bark), karruwa (Jcarua), lavanga, ohez, sanalinga, eringolam, lurundu (= in 
Ceylon “ the wood ”), etc. 

A fairly large tree, native of Western and Southern India, Tenasserim Habitat. r 
and Ceylon; in the last-mentioned country it is extensively cultivated 
for its aromatic bark. There is no evidence of the economic cultivation 
in India of this tree, though it is occasionally planted as an ornamental 
and useful bush in Bombay, Madras and Bengal. As a wild tree, however, 
it is plentiful in Western and Southern India from the Konkan south¬ 
wards, rising on the slopes of the Ghats to 6,000 feet in altitude. 

History.—It is somewhat significant that while Garcia de Orta (1563) gives full History, 
particulars of both the Malabar and Ceylon industry and speaks of the plant in 
the former as plentiful and wild, subsequent writers should have ignored this 
fact and confused the whole subject. Bheede figures and describes two forms Two Eorms. 
of €i^^nan»on^^im as met with in Malabar. These are doubtless the c. 

Breun, and c. wneroeavpiitn, Hook,, f., discussed by Talbot. Is this the Camphor- 
wood called BTiimsini alluded to as a lofty tree of the Ghats by Abul Fazl in the BMmsini. 
Ain-i-Akhari (1590, 79) and by Kirlqiatrick (Letter of Tippoo, 1786, 231) ? Many 
cinnamon timbers are described as “ Camphor-woods,'’ and might easily have been 
thought to be obtained from the camphor tree. The name lavanga it will be seen 
is also given to the Clove (which see, p. 527) as well as to the Nutmeg (see p. 791), 
and perhaps points to the time when these plants were not separately recognised. 

In India various barks, as also twigs with their adhering barks, are sold as Indian Traffic. 
Cassia Lignea and Cinnamon. But we are hardly more able to distinguish these 
than were the 16th and 17th century writers. Cassia bark was historically the 
first to be known. The finest qualities were moreover said to come from China 
and the less valuable from Malabar. Cassia bark appears to have been known 
in China from about 2700 b.o. Malabar Cassia is mentioned by Strabo (a.d. 17) Malabar 
and in the Feriplus, a.b. 63 (ed. McCrindle, 18). In most of the classic works of t;nmamon. 
India and Arabia a bark is alluded to that can only have been Cassia Lignea or Ddr 
(dal) GMni. It is in Sanskrit known as tvach and gvda-tvach (= sweet-bark). But it 
is in comparatively modem times only that Ceylon cinnamon appeared in the 
markets of the world. Garcia de Orta speaks of the Malabar as wild, thus leaving 
the inference permissible that Ceylon was cultivated (see below under Trade). He Ctoese 
tells us that the Chinese traders exchanged their merchandise for the spicy barks Alienee, 
of Ceylon and Malabar and carried these to Persian and Aorabian ports. B^e 
suggests that the name ddrchini, given to these barks, took its origin from this 
circumstance. Garcia would thus seem to have been unaware that cassia bark 
was also well known in China and hence the Chinese may have only purchased 
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the Indian as a cheaper quality than their own. The Arabs, through whose hands 
much of the cinnamon passed, called it hirfat-ed-ddraini, a word corrupted into 
kirfah and which survives as kalfdh, the name given to-day for the commercial 
bark of Malabar. Garcia observes that the Chinese, in order to enhance the value 
of the bark sold by them, gave it mythical names and stories. Strabo speaks of 
cinnamon growing in South India—at the beginning of the torrid zone. The name 
cinnamon is thus considerably older than the time of the Chinese trade with 
India and was, in fact, intimately associated with the very earliest Arab dealings. 

The systematic cultivation in Ceylon does not appear to have been under¬ 
taken much before the Portuguese and Dutch conquests of the island (De Candolle). 
It became a State monopoly, and, as Garcia de Orta tells us, rose in price 
very greatly in consequence. The most stringent and cruel laws were instituted 
to protect the monopoly, which, on the island passing over to the British in 
1796, were mitigated and finally in 1833 the cultivation was made free and thus 
ceased to be a State monopoly. 

[Numerous Indian writers might be mentioned on the subject of the production 
and manufacture of Cassia and Cinnamon, such as:—^Acosta, Tract, de las Drogas, 
1578, 2-18 ; Linschoten, Voy. JSJ. Ind., 1698 (ed. Hakl. Soc.), ii., 76; Pyrard, Voy. 
B, Ind., 1601 (ed. Hakl. Soc.), ii., 358 ; Joret, Lea PI. dans UAntiq., 1904, ii., 
262; Clusius, Hist. Atom., in Hist. Exot. PI., 1605, i., 169; Piso, Mant. Arom.y in 
Ind. Utri.reNat. et Med., 1658, 165; Jonston, Hist. Nat. de Arbor., 1662, 162-70, 
pi. 53-4; Herbert, Travels, 1677, 342; etc., etc.] 

CULTIVATION AND PREPARATION.—The following account of 
tlie propagation, cultivation, and metliod of preparing the bark is mainly 
an epitomised and annotated version of Nicholls’ article (Textbook Trof. 
Agri., 190-3), and is therefore not a statement of any South Indian in¬ 
dustry, for in fact none is known to exist. 

Although in its wild condition it grows to a large tree, the plant exists 
under cultivation as a coppiced bush. It is cut down to the ground at 
about the sixth year, when straight shoots spring up to be again cut 
down two years after, and in time the stools become of great size. The 
straight shoots are mentioned by all the early writers and are figured by 
Jonston (Lc. t. hii.). 

The best soil, says Nicholls, is a sandy loam mixed with humus, but 
the tree will grow in the tropics on almost any soil, though unsuitable 
soils and climates produce inferior bark. Plants may be raised by cut¬ 
tings, layerings, or by ripe and fresh seed. The usual way is to plant 
the seed out in the fields, at distances of 6 or 7 feet apart; the ground 
being well broken up, and wood-ashes mixed with the soil. Four or five 
berries are sown in each hole and branches of trees are laid on the ground 
to protect the seedlings from the sun. But if dry weather follows germina¬ 
tion, which takes place in from two to three weeks, many of the seedlings 
may perish, and it will in consequence be advisable to have a reserve 
of plants raised in nursery-beds to fill up vacancies. After the plants 
are established, little more cultivation is needed than to keep the ground 
free of weeds. By the sixth year the first shoots can be cut, when two 
or three will usually be 5 or 6 feet high, and in a condition for peeling. Two 
years afterwards the shoots that grow up after the first cutting may 
be reaped. 

Preparation. —The shoots are cut ofi and the tops removed so that 
they are left from 3 to 5 feet long. The leaves and side branches are 
cleared and two longitudinal ''slits made with a sharp knife, one on 
each side of the shoots. When the cutting has taken place in rainy 
weather the bark comes away easily, but as a rule it is necessary to rub 
the sticks firmly with a piece of smooth wood, such as the handle of the 
knife; the rubbing helps to disengage the bark. The pieces of bark 
thus separated, after an hour or^so, are put one within the other, collected 
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into bundles, pressed, and bound together. They are then left for a day 
or so, until a slight fermentation sets in, which allows of the scraping oli ot Scraping, 
the epidermis and the pulpy matter underneath, by means of a curved 
knife. The barks are then put together as before, but cut into lengths ot 
about 12 inches, placed on wickerwork platforms, and left to dry in the 
shade until the second day, then finished in the sun. As they dry they 
contract into the appearance of quills, hence that name was given to "^hem. Q^iis. 

The dry spice is made up into bundles of about 30 lb. each, and three bundles 
are made into a small bale. The bark of the larger shoots caimot be 
made into quills, but is removed in thick pieces and sold with the 
bark of the prunings as chips,” which fetch a low price owing to in¬ 
ferior flavour. The estimated yield per acre is said to be 150 lb., but might 
probably be increased by high cultivation. The true cinnamon, it may 
be added, is very commonly adulterated, especially in powder form, with Adulteration. 

the Cassia Lionea discussed above. ^ i • in 

Oils .—Three Oils are obtained from C» zetjlaiilcimii : the bark yields oils, 
essential oil of cinnamon, to the extent of J to 1 per cent.; from the 
leaves is expressed a brown viscid essential oil, sometimes exported from 
Ceylon as ‘‘Clove Oil” (it has a somewhat similar medicinal value to 
the true oil of cloves); and from the root a yellow oil which is specifically 
lighter than water and has a strongly camphoraceous flavour. In their 
report for April-May, 1904, ScMmmel & Co. (hscuss sevepl reactions 
for distinguishing between Ceylon cinnamon oil and cassia oil, with 
which the former is not infrequently adulterated. [C/. Gildemeister and 
Hofmann, Volatile Oils, 1900, 377-92.] ^ 

TRADE IN CASSIA AND CINNAMON.—Cassia Lignea. —In Utticiai Indian 
Statistics returns are given of the imports from foreign coun^es and Trad® 
of the portions of these re-exported, but no mention is made of the 
exports of Indian-grown Cassia Lignea. On the other hand, under Exports, 
the name Cinnamon, returns are given of Indian-grown bark 
Madras and Bengal, but no mention of Bombay. It would seem probable 
that these exports of Indian Cinnamon are, in reality, the exports of 
Indian Cassia Lignea. Eegarding the Impobts of the bark a slight imports, 
increase is noticeable, viz. from 20,014 cwt., Es. 5,41,135, in 1899-1900 
to 24,075 cwt., Es. 6,01,906, in 1902-3, and to 23,421 cwt., Es, 6,92,559, in 
1906-7. The most noticeable features in these imports are the extreme 
fluctuations in the trade from Hongkong (15,024 cwt. in 1899-1900 to 
6,173 cwt. in 1903-4, and 10,955 cwt. in 1906-7), and the corresponding 
expansion in the traffic from Chinese treaty-ports. There was also^ a 
considerable increase (45 per cent.) in the imports from the Straits 
Settlements up to 1903-4, when the quantity imported was 5,795 cwt., 
but since then this has fallen to 467 cwt. in 1906-7.^ Three-fourths 
of these imports are taken by Bombay—^the great Indian emporium in 
the drug trade. There is also a re-export which usually amounts in Ee-exports. 
quantity and value to about one-fifth of the receipts. The chief 
countries to which the drug is re-exported are Persia and Turkey- 

in-Asia. _ _ 1 \ -rr I 

The bark known as halfah (to whibh reference has been made) Kalfak 

is imported by Bombay town, coastwise from Malabar, and is appar- 
ently used to adulterate the Chinese bark. It sells at about Es. ^ 
maund of 37| lb., or say 2J annas a pound. According to the RefoH of the 
Central h'tdigenous Drugs Committee (1901, i., 119), the price of Chwcse 
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Cassia‘is from 3 to 5 or even 8 annas per lb., according to purity. [Of. 
also Mus. Reft. RJiarm. Soc. Ot. Brit, 1895-1902, 48-56.] 

Uses. Value. —The uses of cinnamon bark and oil, both in food and 

medicine, are sufEciently well known to render description unnecessary. 
In India and Ceylon cinnamon is largely replaced by taj or Tcalfah barks. 
The position of the Ceylon cinnamon with India may be judged of by 
Imports the fact that the imports are unimportant, and moreover low-priced, 

Low-pnced. there is hardly any demand in India for the fine 

qualities. But, conversely, the exports from India to Ceylon, of locally 
produced cassia bark or cinnamon, seem of expanding importance. 
This traffic was 5,393 lb., Rs. 2,530, in 1899-1900; 26,686 lb., Rs. 8,221, 
in 1903--4; and 21,040 lb., Rs. 7,697, in 1906-7. It goes mainly from 
Bengal and Madras and to a small extent from Burma. As already 
stated, there is no evidence whatever of any economic cultivation 
of C. zeylanictim in India, and the bark exported as cinnamon must 
Oinnamon Bark, therefore be Cassia Lignea, or at most wild cinnamon, the collection 
of which in Kanara is mentioned both by Talbot and Dymock as 
important. It may be here added that so long ago as 1687 Thevenot 
{Trav. in Levant, Indostan, etc., pt. iii., 109) speaks of wild cinnamon in 
Cochin. 
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CITRULLUS OOLOCYNTHIS, Schrad. ; FI Br. Ind., ii., 
620; Duthie and Fuller, Field and Garden Crops, 1882, pt. ii., pi. 57; Phar- 
macog. Ind., ii., 59; White and Humphrey, Pharmacop., 1901, 145-6; 
Cooke, FI. Pres. Bomb., i., 537; Duthie, FL Upper Gang. Plain, i., 374-5; 
CucuRBiTACEiE. The Colocynth, indrdyan, mdhal or muJcMl, IcMrtuma, 
tuh or karwa-tu, ghurumba, trund deda, Jienzil, hiydsi, etc. A creeping 
or climbing herb found wild in the waste tracts of North-West (Sind, 
Dera Ismail Khan, Multan and Bhawalpur, etc.), Central and South 
India; is indigenous also in Arabia, Western Asia, Tropical Africa and 
the Mediterranean region. 

The fruit (the “ wild gourd ” of 2 Kings, iv., 39) is in size and shape 
much like an orange, marble-green on the surface and changing to yellow as 
it ripens. The fresh fruit is sold by the herbalists of India, being collected 
from wild supplies. To meet the requirements of the Medical Depots an effort 
has been made to cultivate it specially at the Saharanpur Botanic Gardens. The 
intensely bitter taste of the pulp is due to an amorphous yellow glucoside, 
Oolocynthin, which is found in it to the extent of about 0*6 per cent., but not 
in the seeds. The fruit is a drastic purgative, and is so used both in Native and 
European Medicine. The Indian extract is in fact quite as active as that of 
the European drug. The yield is about 110 lb. compound extract to 60 lb. 
dried fruit. 

The seeds contain from 15 to 17 per cent, of a fixed OiD which is said to 
make a useful illuminant, but though inquiries were recently instituted in Sind 
and other localities, no one could be discovered who was in the habit of using 
the seeds in any form. For the London market the peeled fruit is imported 
chiefly from Smyrna, Trieste, France, Spain, and more rarely from Persia. The 
unpeeled fruit is brought from Mogador. The Indian fruit has a much thinner 
pulp, which cannot be separated from the rind. According to the authors of 
the Pharmacogra/phia Indica, large parcels, collected and dried up country, come 
into market in December to January and are sold at about Rs. 1 per 100 fruits- 
[Cf. Bept. Cent.iindig. Drugs Comm., 1901, 154; Dowzard, Pharm. Journ., Sept. 
12, 1903.] 

C. vulg'apis, Schrad. ; FI. Br. Ind., ii., 621; Dutbie and Fuller, 
l.c. pt. ii., 56, tt. 55-6; Duthie, FI. Upper Gang. Plain, i., 375; Cooke, 
FI. Pres. Bomb., i., 537; the Water-melon or tarbuza, tarmus, halinda, 
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hindwana, Icalingad, halangari, karigo, fitchajpullum, etc.; pateca, Portu¬ 
guese, and hatiec indi {hattihh) Persian. It appears to be tbe Anguria 
of many ancient herbalists and travellers, and the lathiec, hatiec, hittch, 
etc., of the Arabs. It is the ahatticUm (melons) sighed for by the Israehtes 
after the exodus. 

An extensive climbing annual, cultivated throughout India and all Habitat ; . 
warm countries. Is supposed to be indigenous in tropical Africa. 

It is usually sown in January-Eebruary, the fruit ripening in the Seasons, 
beginning of the hot season. In the United Provinces a special form, 
known as halinda, is sown in June and ripensin October. In 
Western India (Sind more especially) the water-melon is a hJiarif crop 
mainly. Very frequently grown on the sandy beds of rivers, where 
plenty of room and a copious supply of water are available. Mention is’ 
often made, by writers on this subject, of a special form grown in Bikanir Special uaces. 
on almost pure sand, the fruits being often practically underneath the 
sand. There are thus doubtless many cultivated conditions or states, 
that vary in the colour and flavour of the pulp, and season and locality 
of production. The wild plant may be either bitter or sweet without Bitter and 
any observable structural differences. The bitter form {€• mnarus, 

Schrad,) comes very close to O. Colocynthis, when that species is 
cultivated. The bitter water-melon is in Sind known as kirhut and is Medicine, 
used as a purgative Medicine. M'l'^\t: cv.to i y » 

The water-melons of the tipper and Central Provinces are the best. They 
are extensively employed in the preparation of sherbets.^ The seeds yield a 
limpid Oil used both as an illuminant and in cooking. In times of scarcity Oil. 
they are pulverised and baked into bread. In medicine, they are in considerable 
demand on account of their cooling, diuretic and strengthening qualities. [Gf 
Ain-i-Akbari (Blochmann, transL), i., 65; Garcia de Orta, Pa^eca, Coll., xxxvi.; also 
Comment, by Ball in Boy. Ir. Acad., 3rd. ser., i., 653; Linschoten, Voy. B. Ind. (ed. 

Hakl. Soc.), ii., 35 ; Mandelslo, Travels, 1638, in Olearius, Hist. Muscovy, etc,, 

1662, 86 ; Buchanan-Hamilton, Stat. Acc. Dinaj., 196; Lawrence, Valley of 
Kashmir, 348; Firminger, Man. Card. Ind. (ed. Cameron), 1904, 230, etc. For 
the Anguria or Batiec or Pateca :—Rauwolf, Trav., ii., 4, in Ray, Collection Travels, 

1738, 124; Coryat, Crudities, 1611, i., 396; Salmasins, Horn. Hyles latricce, 
in Flin. Exer., 1689, 37; Rumphius, Batteca or Battich, Herb. Amb., 1750, y., 

400-3, t. cxlvi.; Joret, Les PI. dans UAntiq., 1904, ii., 252; etc.] 

Vap. fistulosus, Stocks ; Duthie aud Fuller, lx. pt. ii., pi. 47; the 
tandus, tendu, tensi, tinda, meho, alvinda, titak, etc. 

This seems a peculiar form fairly local and much less known than the pre¬ 
ceding. Chiefly met with in the United Provinces, Panj4b and Sind, where it 
is specially designated dilpasand. Cultivated along with other melons from Vegetable. 
April to October, and eaten as a Vegetable, not as a fruit, being cut into sec¬ 
tions, the seeds removed, then boiled in water, next in roilk. Cut into stiU 
smaller pieces it is cooked in curry, and also fairly largely pickled and candied. 

It is in much demand both by Muhammadans and Hindus, but appears as a 

rule unknown to Europeans. The seeds are used medicinally. They are Medioiae, 

also dried and eaten parched. 


CITRUS, Linn. ; Bona via, Cult. Oranges and Lemons Ind., etc., L.E.P., 
1890; also M. Assyr. Monuments, 1894, 65-72 ; Victor Loret, Le Cedratier, 833-58. 
1891; Ga,Tcelon, Fifteen Years with the ^ Lemon, 1891; Moore, Orange litoatuxe 
Culture, 1892; Nicholls, Textbook Trop. Agri., 1892, 144-58; Cooke, orange, etc. 
FI. Pres. Bomb., 1901, i., 188-91; Duthie, FI. tipper Gang. Plain, 1903, 

139-42; Brain, Beng. Plants,!., 306-7; Firminger, Man. Gard. Ind. (ed. 

Cameron), 1904, 276-84; Brandis, Ind. Trees., 122-3; Rutaceje, Production in 

The different forms of the Orange., the Lemon, the Citron, the Lime tbe Tropics. 
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THE OEAHGE AND LEMON 

and tlie Pomelo constitute a tropical assemblage of fruits in many respects 
comparable witb tbe apple, tbe pear, the peach, the plum and the cherry 
a temperate series—though the former are infinitely more valuable 
than the latter, because more widely cultivated and more extensively 
used. Moreover, since the orange is consumed very largely in temperate 
climes, cultivation in the tropics has to be made on the basis of the foreign 
as well as the local demands, so that oranges, lemons, etc., have become 
regular articles of trade all over the world. Until very recently Europe 
obtained its supplies of these from the warm temperate tracts of South 
Em-ope itself and froin the islands of the Mediterranean and the At¬ 
lantic, adjacent to Africa. For some years the quicker transit of steam 
navigation has permitted supplies to be drawn from a greater distance 
than formerly, and both Europe and America have, in consequence, come 
to be very largely supphed by the West Indies. The great success recently 
of the fruit trade of these islands has given a useful suggestion of India’s 
possibilities. There would seem every chance that a large trade may in 
the future be done in exporting some of the fruits of India to Europe, more 
especially the thin-skinned Bombay pomelo. [Cf. Ferrari, Hesper., 
1646 ; Jonston, Dendr. Hist. Nat de Arhor., 1662, 10-27, pi. vi-xviii.; 
Commelyn, Hesper., 1683, 1-47; Salmasius, Plin, Exer., 1689, 666-77; 
Lecomte, Beschr. Keyser. China, 1698, 79 ; Sterbeeck, Citricult, 1712, 
1-60, 66-181; Yolkamer, Nurnh. Hesper,, 1708-14 (2 vols.); Clarici, 1st 
delle Piante, 1726, pt. iv., 593-751; Eumphius, Herb, Ami,, 1750, ii., 
tt. 24-35; Forster, PI, Esc,, 1786, 35; Gallesio, Traite du Citrus, 
1811; Macfadyen, Citrus ^ of Jamaica, in Hooker, Bot Misc,, 1830, 
i., 295; Targioni-Tozzetti, Cenni Btorici, etc., 1853; also Eeview 
of same by Bentham, Journ. Eort Soc., 1855, ix., 133-81; Eisso 
et Poiteau, Hist et Cult des Grangers, 1872; De Candolle, Orig, Cult 
Plants (Engl. transL), 1884, 176-88; Belong, Cult, Citrus in California, 
1900;] 

History.—So much has been said on the history of the species of Citrus in 
the works above mdicated, that it seems almost superfluous to attempt a 
review of the more interesting particulars, except such as have a practical bearing 
on India. The Sanskrit and Chinese records of the properties and uses of these 
plants carry knowledge back to a time prior to the first mention of the 
European tradition of the Garden of Hesperides, with its golden-coloured and 
beautiful fruits, whatever these may have been. [(7/. Susruta, Ayurveda, 
(d’Hanvantare) ed. Hessler, 1844, iii., 179.] 

It seems fairly certain that the citron fruit had been carried to Europe 
by traders long before the attempt was made to cultivate the plant there. 
It was valued as a perfume and also used to protect clothes from insects. 
Pieces of certain imported coniferous woods were similarly so employed, and 
the Komans appear to have supposed that the fruits brought from Media were 
those of the self-same plant as the scented cedron wood. There can be little 
doubt, therefore, that the modem word Citrus was derived from Cedron and 
owes its origin to the circumstance mentioned. 

Theophrastus (about 350 b.c.) calls it the Malum Midicum or Molum As- 
syrianurrh, and thus may be viewed as confirming the early traditional source 
of the Citron. But he speaks of it as raised from seed sown in vases and seems 
to be alluding to that instance from hearsay, as the practice with the Medes, 
rather than to be narrating a custom followed by the Greeks. There is, how¬ 
ever, an amusing story contained m a fragment of the comedy of the Antiphanes, 
quoted by Athenaeus, which, if it can be trusted, would suggest a possible much 
earlier cultivation in Europe than can be established by direct historic facts. 
So again the compilation known as the Geoponica (prepared in the 10th century) 
is supposed to be quoting certain authors who describe the cultivation of the 
citron several centuries before Christ, but here again it is perhaps hardly de¬ 
sirable to put much confidence in these writers. It may thus be affirmed that 
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direct evidence of cultivation in the gardens of the Romans does not exist prior 
to the first century of our era. 

Palladius (X>e re Rustical iv., 10), who lived possibly about the fifth century (a.d.), 
narrates the methods pursued by him in cultivating the plant in his Sardinian and 
Neapolitan possessions, so that its cultivation in Italy by the 3rd or 4th centuries 
may be accepted as having been fully estabhshed, though for many centuries the 
progress made in Europe was but slow, down to the 11th or 12th centuries. 

It may be said that while the orange is indigenous to China, and the limes 
to India, that the citron originated very possibly in Persia and Media, while the 
lemon is so closely associated with the Arabs as to suggest its having come 
from Arabia. The Arabs, at all events, carried its cultivation to Africa, Egypt 
and Emope. In the 10th century, for example, we read of them conveying it 
from the gardens of Oman to Palestine and Egypt. So also it is generally 
accepted that the fruit held in the hand by the Jews during the Feast of 
Tabernacles has for many centuries past been the citron. Risso has, however, 
produced-evidence which he thinks goes to show that the Hebrews did not very 
possibly know the citron much before the beginning of the Christian era, hence 
he contends that it was very likely not the fruit so used by the early Jews. 
Other writers have, however, contended that the Jews were scarcely likely 
to have changed the symbol and yet retained the ceremonial. And it is, more¬ 
over, well known that a close relationship subsisted for many centuries between 
the Hebrews and the people of Media and Persia, so that there is no reason why 
they should not have known of the citron long before the Romans. There is, 
however, a long interval between the first European classic references to the 
plant and the detailed accounts of medicinal and horticultural writers. To 
bridge over this gap, Loret assumes a knowledge in these plants, possessed 
by the Arabs, Jews and Egyptians, very much more ancient than the earliest 
historic record. For example, the earliest Arab and Persian writers who knew of 
the citron and lemon are :—Serapion (He SimpL, i., 1) and Rhases (Oont., i., ult. 
i., 219), who describe the former, while the latter is alluded to by Ibn Baithar. 
Avicenna (He Med., ii., 2,116,433)—the author most frequently cited—apparently 
confused these plants. \Cf. Paulus Mgineta (Adams Comment.), 1847, iii., 472.] 

The orange was not known xmtil much later than the citron or lemon. 
Targioni-Tozzetti tells us that it was conveyed from India to Arabia about the 
9th century- We have no knowledge of its having reached Europe for a couple of 
centuries later, when it seems to have been carried by the Moors to Seville. In 
the 13th century we read of its cultivation at Palermo and Rome. But, according 
to the most generally accepted opinion, the bitter orange reached Europe before 
the sweet. Lecomte says that the Portuguese claim to have taken the sweet 
orange from China to Portugal somewhere about 1545. 

It is remarkable that many of the Indian authors, who might be expected 
to afford useful historic particulars regarding the citron, lemon and orange, are 
silent regarding these plants. Marco Polo makes no reference to them, but Varth6ma 
{Travels (ed. Hakl. Soc.), 1863, 190), who in 1510 visited Cananor and subsequently 
Ceylon, speak^ of the sweet oranges {melangoU) of both places, and says of Ceylon 
that they were the finest in the world. Vertomannus (Foy., in HaM. Voy., 1811, 
iv., 577), a gentleman of the city of Rome, who Mso visited Cananor and Narsinga 
in 1503, says the “ soyle beareth neyther wheate nor vynes, or fewe other fruites, 
except Oranges and Gourdes.” Baber {Memoires, 1519 a.d., 327-9) mentions nine 
different Idnds of eitnts, as known to liim. This is the earliest complete statement 
regarding Indian cultivation. The Ain-i-Akhari, written 1590, amplifies some of 
the particulars given by Baber, but adds nothing very material. [C/. Blochmann, 
transl., i., 69; also Jarrett, transL, ii., 124.] The Emperor Alcbar, we are told, 
encouraged the cultivation of all fruits and brought expert gardeners for that 
purpose from Persia and Tartary, who doubtless carried to India with them all 
that was good and desirable in the way of new fruits from their own countries. 

Linschoten ( Voy. E. Ind. (ed. Hakl. Soc.), 1598) makes frequent mention of the 
oranges, lemons, etc., of India, Ceylon and other coimtries visited, but in such 
language as to imply that his readers knew everything about them. Rheede, 
on the other hand, who, in 1686, figured and? described the plants of Malabar, 
and thus practically of Cananor, makes no allusion to the orange or the lime, 
while Herbert {Travels, 1677, 333) speaks in the highest terms of the oranges 
and lemons of Mangalore : in the ease of the oranges, “ the rind,” he tells us, 
“ was no less pleasant than the juice.” A century or so later Rheede and 
Herbert were followed by Rumphius, who gives a full description of several 

319 


Derivation of 
Name Citron. 


Arab Writers. 


Indian Autbors. 


Wild 


CITRUS 

AURANTIUJM 

Orange 


THE BITTER AND SWEET ORANGES 


Ohina. 


Ointra. 


ii., 335-48. 
Orange. 
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oranges, lemons and pomelos. One or two of these he speaks of as wild. The 
sweet orange, however, he reg^ded as a native of China, but adds, “ some con- 
sider it a native of Amboma. Numerous writers refer to the efforts made in 
mia to Improve and J^oreMe the orange and lemon supplies of that country. 

m therefore, be little cause for surprise that the oranges of Cintra 

should have r^hed India even before Baber’s time. Dr. Hunter long years ago 
suggested that th® name for one of our best-known forms of orange, viz. senotere/i 
It IS nowadays called), was but a Hindustani corruption 
o± Omtra, thus mdieatmg its havmg been brought from Portugal. The 
ni- TT ’^f.®^®.ts to the orange does not come from luram gold, but 

IS denved from the J^abio narando . This became ndrendj (namng) in the Persian, 
+wt® ^ Sansfait IS ndgaranga and in the Hindustani ndrangi. Names 

+denote fragrance. The name orange came to Bu g lish 
T+»f- “ Spanish, larareya in Portuguese, arancio 

m ltal^ orang^ in Jrench, orangenbawm in German, and the like [Cf. Ligon, 
Hut. Barbados, 1657, 69; Terry, Travels E. Ind., 1665 (ed. Havers), 343 • Ovinrton 
Foy. Suratt, 1689, 423 ; Le Comte, Mem. de la Chine, 1696, i., 173 • also Bret- 
Hut. Europ. Bot. Disc, in China, 16 ; Porster, FI. Esc., 1786, 35 ; 

Medicine, 191 ; Wiesner, Die Rohst. 
des rflanzenT,, i.; 653, ii. ; 584, 631 ; Joret, Les PI. dans VAntiq.^ 1904, 282-3 ] 

- : Roxburgh, I’l. Ind., 

M., 392; Woodrow, Note on the Oranges and Lemons of India, 1890; 
Deman, Relative Merit of Stocks on which to Bud Oranges, V.S. Dept. Agri. 
Bull, 1891, No. 4; also Division of Pomology, Bull. No. 1, 67-87: Repi. Seal 
Amherst, 1891-2, 47-50, 160-1; 1896,24-6; Kew Bull, 1894, 117-9 ; 1896, 
of ^oil as affecting the Orange in HeaUh and Diseasl 
m U.S. Yearbook Agri. Dept., 1894, 193-202; Stephen, Supt. Gov. Gardens, 
Nagpur, 1899 ; Mukerji, Handbook Ind. Agri., 1901, 490-2 ; Aaronsohn 
iind Soskiii, Die Orang. von Jaffa^ inDer Tro^peTi/pflanzer,, 1902, vi., 341—62; 
Cooke, FI. Pres. Bomb., 1903, i., 190-1; Duthie, FI. Upper Gang. Plain, 
1903, 141-2; The Bitter (or Seville) and also the Sweet Orange. 

The bitter (or Seville) orange, though sometimes spoken of as indi¬ 
genous to India, is there very little cultivated. The so-called wild, or 
perhaps only fully acclimatised plants that have been recorded as met with, 
are botanically nearer the sweet than the bitter (or marmalade) orange. It 
probable, on the other hand, that at least some of the forms 
of the Sweet Orange came to India via Assam, the route along which many 
other Chinese plants have passed westward into Hindustan. There may 
be said^ to be four or five chief centres of Indian orange production :— 
Sylhet in Assam; Nagpur in the Central Provinces; the lower-ranges of the 
Eastern and Central Himalaya (Sikldm, Nepal, Garhwal and Kumaon); 
Delhi in the Panjah ; and the Deccan and South India (Poona, Coorg, etc.). 

Bona via speaks of four chief races of this fruit, viz. (1) the Santara (a 
word which he writes “ Siintara ” and regards as of Sanskrit origin and 
not (as stated above) a corruption from Gintra) ; (2) Keonla, or the 
common^ naringi, produced here and there all over the country in gardens, 
not special plantations ; (3) the Malta or Portugal —the blood-orange, 
introduced in 1852 and now fairly successfully produced at Gujranwala 
and also in gardens at Lucknow; and (4) the Mandarin of some writers 
{C.nohilis, var. major), a native of China and Cochin-China and the 
Tanjerine (0. nobilis^ var. minor). Both these are occasionally met 
with in gardens hut can hardly be regarded as important Indian fruits, 
although one of them appears to have been crossed with the santara in 
producing an orange commonly met with in some parts of the Deccan 
and South India, which is sometimes called Indian Mandarin.” 

The santara or sungtura {ndgaranga of Sanskrit) is by far the best 
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qnality,^ and may be said to be distinguisbed by its yellow colour and 
loose skin or jacket. This is the orange of the special Indian plantations 
where orange-growing becomes an important industry. But there would 
appear in India to be several very distinct forms of the santara, due very 
possibly to peculiar methods of cultivation or special climates. The Races. 

distribution of the races of sdutct/ra orange might be given as follows ■_ 

An the north, Nagpur, Delhi, Alwar, Gargaon, Lahore and Multan; 'in 
the 'i^^t and south, Poona, Shevaroy, Madras, Coorg and Ceylon; in the 
east, Nepal, Bhutan, Assam, Khasia and Burma. 

The^ Sylhet or more correctly the Khasia orange is the best of 
the senes, and it may be described as the fruit known in Europe as the Khasia 
China orange. One of the most useful papers on this subject is that china Orange, 
by C. Brownlow {Journ. Agri.-Hort Soc, Ind,, 1869, 372, briefly reviewed 
in the Dictionary). The Sylhet orange, he says, is invariably raised 
from seed, and the plants come into bearing in" four to six years. It 
i^ that the seedlings do better than grafts or buddings, though 

come sooner to maturity and afford a more uniform quality 
When grafting is pursued the stock usually employed is the lime and 
some say the wild plant is preferable to the cultivated 

Since the present article was penned, B. C. Basu has contributed in,..,-. 

Ind., 1906, i., pt. i., 62-7) a most interesting account of the Hills, 
pasia hills orange and its cultivation, for which space can only be found 
for the merest abstract. The area where produced, he observes, is com¬ 
prised within one hundred square miles. The plantations commence on 
the plains and rise to an elevation of 1,500 feet. The gardens extend 
thus for some distance into the interior along the deep valleys which cut 
up the southern face of the Khasia hills. Brom that narrow tract of 
country is drawn the bulk of the oranges consumed in Bengal and Assam. 

The great earthquake of June 1897 destroyed, however, a large number 
of the orange gardens, many of the most productive of which lay on the 
banks of the hill streams and owed their fertility to the silt left bv the 
aimual flooc^. The orange is said to do best on limestone sod." The 
Khasia people recogmse only one variety, though they admit a wide ranve ^ 

^ mmts of individual plants are not perpetuated owing to the 
almost mvanable babit of raising stock from seed. Tke fruits with thiVk 

of shoots have usually formed, and in time one of these is preserved and 

the rest, as also the parent stem removed. The plants b^n to bear in n 

tb^ bnr^r duration is uncertain owing to the ravages of BeScIa^*^ 

annual The 

s in tne hands of Bengali traders, who mostly live in Sylhet hence' the 

ThrsurmlT^^ n hundred,” equivalent to about 2,300 fruits. Price 

The supply intended for Bengal is taken down to Chhatak. If careMly 
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for months. 

This orange is conveyed by boat to Calcutta, where it is sonietimes 
spoken of as kaynld^nehu, from which circumstance Praia thinks it may 
be inferred the orange was derived from the kingdom of Comilla to the 
east of Calcutta, and not from Upper India. There is but one compiaint 
in Bengal against the present supply, namely that it comes in the col<l 
in place of in the hot season. This has led to numerous efforts, with 
indifferent results, to obtain a second supply of equal merit from other 
localities. In Kullu, for example, the fruiting season is much later, and 
an effort has accordingly been put forth to send supplies to Simla in 
April and May. 

Nagpur .— Mr. J. H. Stephen, Superintendent of the Government 
Botanic Gardens, Nagpur, published in 1899 an instructive account 
of the production of oranges in the Central Provinces. Mr. A. Ross, in 
a letter published in Eirminger (Z.c. 277), furnishes other particulars 
of interest. Stephen inspected several large orange plantations and 
found that where carefully cultivated and liberally irrigated the trees 
were healthy and fruited freely; where neglected, the yield was so low 
that the gardens were not remunerative. In every instazice the plant 
grown was the Nagpur suntra budded on the sweet lime. This is believed 
to produce a thinner skin and a sweeter and more luscious fruit than when 
budded on the citron or jambiri. The Sylhet system of raising from seed 
seemed nowhere to be followed, because it is believed that such plants 
take from fifteen to twenty years to come into bearing. The lime is sown 
in January to March, and when a year old the budding of the orange is 
made on the seedlings. They mature in the sixth or seventh year, and 
in about nine to twelve years are in full bearing; after that date they 
decline. In Nagpur the orange yields (or can yield) two crops a year. 
The plants flower in February to March, and the fruit is ripe in 
November to December or January. The second flowering is in June 
to July, and the fruit ripens in March to April. The oranges of the 
second crop are the sweetest, and, coming as they do at the beginning 
of the hot season, are much valued. These are plucked green, and thus 
are rarely allowed to change into the characteristic yellow colour of the 
other crop. On this account some writers have regarded them as being 
bergamot oranges. 

About the middle of May the roots are exposed and the plants 
manured (according to Ross, the roots are exposed and the manure given 
in October). Pruning is unknown in the Nagpur groves, and, except to 
be watered freely in the hot season, the plants receive little or no further 
attention. R. S. Joshi, Rai Bahadur, has just published an account of 
the orange cultivation of these provinces [Agri. Joum. Ind., 1907, ii., 
pt. i., 64-9) which will be found to richly repay perusal. In the details 
of cultivation he makes, to all intents and purposes, the same facts as 
already exhibited. He urges the necessity for high cultivation, especially 
on soils with a liberal supply of lime, and reaffirms belief in budding. 
‘"The stock generally used,” he says, “is the sweet lime {mitha nimhu), 
but the common citron (zamhuri) is also very often utilised. Buds of 
the orange grafted on the latter stock produce trees which yield fruits 
with a very loose skin, whilst those on the former stock have a more closely 
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adhering jacket, showing that tlie stock Las a distinct influence on the 
bud. Tbe loose-jacket oranges are preferred for local consumption but 
are not so good for export, as they do not stand carriage well. Trees 
raised from citron stock come into bearing more quickly and have a 
somewhat longer life, but tbe fruit from tbe sweet lime is sweeter and 
bas a thinner skin.” 

Speaking of the diseases of tbe orange, Josbi says that in Nagpur Diseases, 
tbe most serious is caused by a fungus wMcb results first in tbe withering 
of tbe tips of tbe branches, tbe rot gradually extending down till tbe whole 
tree is destroyed. Tbe produce of tbe Nagpur gardens goes mainly to Exports to 
Bombay, but recently Calcutta bas drawn on tbe Central Provinces. If 
tbe late crop could be made a special feature, it seems probable tbe Nagpur 
supply would be much appreciated by Bengal. 

Delhu —Tbe oranges of this locality are inferior to those of Sylbet and Delhi 
Nagpur. Tbe rind is thick and the juice relatively poor, both in flavour 
and quantity. Tbe supply of tbe so-called Delhi orange, which, in ad- 
^tion to meeting tbe local markets of tbe United Provinces and tbe Panjab 
is to some extent drawn upon by Bombay, comes from tbe neighbourhood 
of Delhi itself and from Cargaon, Sabaranpur and Alwar, etc. Nepal, 

Garbwal and Kumaon produce small but sweetly flavoured, santara saiuara 
oranges. Dr. Bona via tells us that tbe sweetest orange be ever tasted o^a,ages. 
was grown in Nepal. 

Poona ,— Woodrow wrote a useful report of tbe orange cultivation Poona, 
of Western India which was published by tbe Director of Land Records 
in 1890, and subsequently epitomised and amplified by Cooke. In 
ad(Rtion to tbe santara orange, tbe Iddu of tbe Deccan is largely produced. • 

This bas often a malformation in tbe form of a supplementary series of 
pips near tbe apex. ^ The Mozambique orange and also tbe Mandarin, Hjbnd 
or what is so called (Idl Iddu), are frequently met with. Indian Mandarins 
are good, to look at but inferior in flavour, and, as already observed, tbe 
Idl Iddu is probably only a hybrid Mandarin. 

The Coorg, Mysore and NilgM oranges are much spoken of, and Coorg, 
oonstitute the chief supply of tbe city of Madras. Tbe Coorg is tbe Mysore and 
form most in demand. It seems a cross between tbe ordinary santara 
and tbe Maltese. Mr. Gustav Haller [Agri, Journ, Ind., 1906, i., pt. ii., 

127-9) bas very recently written a useful account of tbe “ Orange Cub 
tpation in Coorg.” The method of cultivation be speaks of as very 
■•simple. Seeds are sown in nurseries, where tbe plants remain till they are Raised from 
one or two feet high, and are then transplanted 18 to 20 feet apart. Tbe 
•only subsequent attention given is to protect tbe plants from damage by 
•cattle and to keep the fields clean._ At six to seven years tbe first crop is Bearing, 
picked; and if success is to be attained tbe plants must now be manured, 
but very little is usually done in this respect. Tbe flowering seasons are 
October to December, and again April to June. Tbe fruits of tbe former Seasons, 
are of little consequence, as they do not ripen properly and constitute 
tbe so-called monsoon crop, for which there is little demand. Tbe other 
•crop is of great value, is harvested from January to March, and is known 
as the bot-season crop. Tbe average duratfon of the plants would appear 
to be about thirty years. Lastly, Haller discusses tbe diseases and Diseases, 
pests of the orange, and mentions a JLoranthus parasite and tbe borer 
beet le as l>eing the mo st prevalent. 

Trade In Oranges, —It is- quite impossible to furnish any particulars Trade. 
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as to tlie extent of tEe traffic in these fruits. They do not appear sepa¬ 
rately in either of the records of internal traffic or external trade. In 
the Assam Administration Report for 1901-2 it is stated the exports 
from that province came to 74,000 maunds, valued at Es. 2,80,000. But 
we have no information as to the area and yield for the whole of India, 
and therefore the total production cannot be even conjectured. The 
suggestion has been made above that India might with advantage follow 
the lead given by the West Indies, and look to Europe and even America 
Surplus Stocks, as hopeful markets for the profitable disposal of surplus fruits. Before 
this can be seriously contemplated production must be put on a more 
certain basis than at present, and this is not likely to be accomplished until 
European planters of India are induced to become orange growers. Some 
few years ago (1894-5) a few parcels of Nagpur oranges were sent to London. 
Experimental Messrs. W. Hutchinson & Co. reported on these. The brokers pronounced 
Parcel. Valued the oranges at 3d. 

apiece. They arrived when the supply of oranges from other countries 
had come to an end, and were thus much appreciated. The supply was, 
however, discontinued, and never seems to have been again renewed. 
To organise and maintain a foreign market an unfailing supply of a fixed 
quality must be assured. This would mean increased production with the 
definite idea of export. The demands of the local markets seem to absorb 
the present supplies, and the profits of production are sufficiently high, it 
might be conjectured, to have tempted increased cultivation. 


D.E.P., 
ii., 349. 
Pomelo. 
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into India. 


Kapid 

Distribution. 


C, decumana, Linn.; FI. Br. hid,, i., 516; Tussac, FI. Antl.y 
1824, iii., 73-4, pi. 17, 18; Bentham, Rev. of Targioni-Tozzetti, in Journ. 
Hort. Soc., 1855, ix., 172. The Shaddock, Pomelo, Pumelnose {pampeU 
mousse, Fr.); the maha~nibu, hatdvi-nehu, sadaphal, chahotra or chuhotura, 
bator-nehu, bijoro, papanas, bomhalinas, pumplemus, etc. It has no 
Sanskrit name. It was known to the early Dutch traders as Pompelmoes 
( = pumpkin-citron), hence some of the modern names- It reached 
India and Ceylon in the 17th century. 

The pomelo is presumed to be a native of the Malay Archipelago. 
Introduced into India and Ceylon from Java, hence the name hatdvi- 
nebu; carried to the West Indies by a Capt. Shaddock. Rumphius, fol¬ 
lowed by Eoxburgh, was the first botanical author who described this fruit, 
although the suggestion may be ofiered that the Pomum Adami Commune 
(or Black Lemon) of Ferrari and also of Commelin bears a strong resem¬ 
blance to the pomelo. It is certain that neither Baber (1519) nor Akbar 
(1590) allude to it. Buchanan-Hamilton studied (1807-11) the districts of 
“ Dinajpur, Eangpur, Paraniya, Bhagelpur, and Bihar, and the cities of 
Patna, Shahabad and Gorakhpur, Upon each of these he submitted to 
the Government a voluminous report,” but only one, viz. Dinajpur, was 
ever published, as written by the author, and that not until 1833. He 
there says that this plant was known as batahi, but that it could scarcely 
yet be said to have made its way from the gardens of the Europeans 
{Stat. Acc. Binaj., 196). In 1897. I personally explored a considerable 
portion of the districts of Dinajpur, Eangpur and Bogra, and may 
safely affirm that no village exists now without its pomelo trees. In 
India and Burma at the present day, it is, in fact, one of the most common 
of fruits, but more especially so in Bengal and South India than in the 
United Provinces, the Central Provinces or the Panjab. The best quality 
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is tlie tMn-skinned Bombay pomelo, hence the South Indian name of 
hombalinas. 

It is a favourite with the Natives of India, the pulp being either white 
or red, according to the variety grown. The best fruit is to be had about 
Ghristmas time, but certain qualities may be got very nearly throughout 
the year. In Bengal the season is August to December. The name 
“ Pomelo or Pompoleous ” (in Cape Colony, Pomelnose) is usually 
given to the large-sized fruit, “ Shaddock ’’ to intermediate sizes, and 
“ Forbidden Fruit ” to small forms. The cells of the pulp are very large 
and naturally separate from each other—a peculiarity that has led some 
people to speak of it as the Grape Fruit ” or Grape Orange.” The 
.separated pulp is largely eaten in India as salad. The Bombay pomelo 
is the one that should be most cultivated and exported. It may be 
raised from seed sown in February, or by budding in February to March 
■on the common lime, or by layers made in pots supported high among 
the branches. Seedlings take longer time to come into bearing than 
layerings or buddings, and are less certain. 

The exports from the Bahamas, Cuba, Jamaica and Florida to the 
United States have recently assumed considerable importance. The 
traffic from the Bahamas alone was in 1902, 728,000 fruits. This shows 
what might be done were India to commence to export Bombay pomelos 
to the United Kingdom. 

C. medica, Linn,; FL Br, Ind,, i., 514. There are many very 
distinct forms of this species met with under cultivation in India. Of 
these, the following abstract of the voluminous information available 
may help the reader to discover the special details desired:— 

1. Var. medica proper.— -The Citron, Adam’s Apple, etc. Bears many names 
in the vernaculars of India, such as hijaura or hajauri and hijori (suggestive of 
the province of that name in Kafaristan which Baber tells us was famous for 
its citrons even in 1519), limbu, nimhu (or hara nimh'o) twranj (its Persian name), 
honsa nehu, heg-pura, halank, mavaZung, etc. Its Sanskrit names are mdtulunga, 
phalapura and vijapura. Is said to have been found wdld in Chittagong 
{an opinion not alluded to in Prain’s Bengal Plants) ; by others it has been re¬ 
ported as wild in the Khasia and Garo hills and also in Kumaon. 

The Citron is cultivated sparingly in the warm moist regions of India, 
one form being so large as to resemble a pomelo (is possibly the Poncire 
citron of Europe.) Another is the fingered citron, a curious fruit that 
Bonavia recognises in some of the decorative designs of Assyria. It 
seems to be intimately associated with most of the weird fables that gravi¬ 
tate around the Citrus. The citron is best propagated by seeds or layers. 
Firminger alludes to the fruits being in Assam ripened within earthen 
jars before being removed from the tree. A similar practice may 
have originated the stories of citrons in the form of human faces, 
owing to the fruits having been grown within moulds of the desired 
form. 

2. Var. Limonum or Lemon. —The word lemon comes from the Arabic UmZmf 
and through the Persian became the Hindi limu, Umbu or nimhu. It is speci¬ 
fically known to the Indian people as the pahari (hill) nimhu, harna (or koma) 
nehu, himti, meta-limhu, thora4imhu, and as tlip kalamhah of Arabic and kalinhak 
of Persian. 

The wdld form of the lemon has not been recorded as met with in 
India ^the plant mentioned by Eoyie, Madden and others was more 
probably the lime than the lemon. Lemons are, however, fairly ex¬ 
tensively cultivated here and there all over India. Still, the true lemon 
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is hardly one of the regularly grown fruits, in the gardens of the people 
generally, hut rather of the well-to-do and the curious. 

Sour Lime. 3. Var. acida; Kew Bull, 1894, 113-6, 177-82 and pi. ; the Sour Lime of 
India.-pThis is the lemon of most popular writers, and is undoubtedly a native 
^ India. It is the trae nibu or nebu, nimhu, Uhu, etc., and is the jamhiri of 
Baber, the yambira, Umpdka, nimbuha, vijapura and vijaha (according to Dutt) 
of the Sanskrit authors (Susruta (ed. Hessler), 1844, i., 86). This is the plant 
usually met with in a wild state in the warm valleys of the Himalaya. There 
are numerous cultivated forms of it, the two chief being a round lime {pdti-nembu) 
and a long lime (hdghzi {hagiiji) -nimhu or thin-skinned nebu). The thin-skinned 
limes of Jaunpur and Azamghar are celebrated. Then there are in addition 
the pati or small round lime, the gord or oval fruit, the Chini-gora, which much 
resembles an orange, the kdmurdli, a very large lime, the hhatta of Upper India, 
the Bajoura limes—a sort of citron-lemon, the gungoU oxid. ' Bihari and many 
others. 


CJultivation. 


West Indies. 


Sweet 

Lime. 

Baber’s 

Opinion. 


Budding Stock. 


^ The Sour Lime is easily reproduced by layers or seeds, the finer qualities 
being budded on the commoner and hardier wild stocks. The wild 
lime is, in fact, the chief budding stock for all species of orange, lemon 
or citron. The juice of tHs fruit is universally used for flavouring soups, 
curries, fish, etc., since it imparts a pleasant acid taste and agreeable 
flavour. It is also largely used in domestic medicine. The small sour 
Hmes are extensively employed for sherbets and in the manufacture of Hme- 
juice, and the large ones made into various preserves. Baber refers to 
several forms of lime, so that we have abundant evidence that they have 
been known and valued in India for many centuries. 

In the West Indies the hme is specially grown in Montserrat, 
Dominica, Jamaica and Trinidad on account of the juice—^the lime-juice 
of commerce. The reader will find a highly instructive paper on the 
West Indian Lime Industry, written by A. J. Brooks {Journ. Roy. 

/Soc., 1907, xxxii., 172—88). It will be found to deal with the 
following among other subjects of interest ‘.—History, Cultivation, Pests, 
Fruiting,^ Essential Oil, Raw Juice, Concentrated Juice, Citrate of Lime, 
Green Limes, Improvement of the Lime, etc. Brooks informs us that 
the juice is^ exported in its natural or ^ raw ’ state, or as ‘ con¬ 
centrated ’ juice, the latter being one of the chief sources of citric 
acid.” There would seem no good reason why India might not parti¬ 
cipate in this trade. 

Limetta or Sweet Lime of India—the santara nibu, miiha-nibu, 
amritphal, elemitchum, thanbaya, etc., and the madhukarkatika of Sanskrit. 

Wight regarded the sweet hme as indigenous to the Nilgiri hills. 
It was known to Baber, who apparently did not much appreciate sweet 
hmes or sweet oranges. In the Turld copy of his Memoirs there is a 
footnote written by his son Humaiun to the effect that Baber’s dislike 
was ‘‘ a consequence of his having been long and much 
addicted to the use of strong drinks, whence he naturally did not hke 
sweet things.” It has, however, very little flavour except that of sweet- 
ness, but being in season in August to October, when oranges are not pro- 
*^able, it is much appreciated by many persons as a cooHng and refreshing 
fouit. But It seems highly likely that the sweet lime has by many writers 
been frequently confused with the bergamot or green orange. It is eaten 
fresh, or after being preserved or cooked. 

The sweet lime is very largely employed by the Delhi orange-growers 
as a stock on which to bud the santara orange, and this circumstance may 
to some extent account for the pecuHar flavour of the best Delhi oranges. 

Conclusion. It has not been found possible to afford space for more 
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tlian the merest outline of this subject. Details of cultivation, of the 
diseases to which the various species are liable, as well as of their re¬ 
spective industrial and medicinal uses, have had to be all but omitted (see 
Vinegar, p. 1110). Consult the Pharmacogm'phia Indica for therapeutic 
facts, and for particulars regarding the perfumes, Gildemeister and Hoff¬ 
mann’s Volatile Oils (1900,460-85); as also the admirable paper by Burgess 
and Child in the Journal Society Chemical Industry (December 1901). 

The cultivation of oranges, lemons, pomelos and limes of India, if 
organised on a more extended and systematic fashion than at present, 
would of necessity involve full advantage being taken of each and every 
profitable outlet, such as the preservation of the fruit (candied), the pro¬ 
duction of lime-juice, and the manufacture of perfumes and oils (citral, 
bergamot, neroli, etc., etc.). The “ oil of lemon ” is one of the chief 
industries of Sicily. The summer crop is exported as fresh fruit, the 
autumn or winter crop is manufactured locally into the juice and oil for 
which that island is famed. But it is regarded as very injurious to allow 
a tree to fruit twice a year, and hence the December crop is, as a rule, 
preferred. The lemon begins to yield when five years old. When fifteen 
to twenty years it gives 1,000 fruits, and when full grown may afford from 
3,000 to 5,000. In the production qi oil and juice, the fruit is cut into pieces, 
the pulp scooped out from these, the peel soaked in water for an hour 
or two, and then pressed by hand over a sponge in order to separate the 
oil. If candied peel is to be prepared, only half the oil is so expressed, 
otherwise as much as can be squeezed out is taken, and the waste peel 
given to cattle. The pulp is pressed for juice and the residue used as 
cattle food. Such is in brief the process usually adopted in the preparation 
of lemon oil and lemon juice in Sicily. 

If an Indian industry were therefore organised, a large share in the 
profits of cultivation would have to be derived from these and other 
sources. Much care would have to be expended in selecting the best 
stock and in ascertaining if the lime, in place of the lemon, would meet 
all the necessities of trade. The lime would in all probability be better 
suited to the climate of most districts of India, but there exists a wide 
range of forms from which to select. To organise an export traffic in fresh 
fruit, it would be indispensable to have special shipping arrangements, 
since the fruit would be greatly injured if consigned to the hold along 
with mixed cargoes. Quick transit, careful packing, and good storage are 
essential to success. [Cf. Kew Bull., 1892,108; 1894,114; 1895,266-7L] 

CLAYS, BRICKS, POTTERY, ETC.—Ceramic Art and 
Wares.—Montgomery Martin, Hist. E. Ind. (compiled from Buch.- 
Ham. Reps.), 1838, i., 347-9, 535-fi; ii., 165, 167-72, 256-7, 948-55, 
pL xiv.; hi., 208, 681; Mallett, Rea. Geol, Surv. Ind., 1889, xxii., 
139-48; Holland, Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 104. 
The gil, chihni, cMTcita, mati, sangi-i-dalam, hdli-munnu, tannab, krishna 
mirtiha, etc. 

Sir T. H. Holland, Director of the Geological Survey of India, in his 
Review of Mineral Production (lx. 104),•observes that ‘‘no statistics 
approaching any degree of completeness are obtainable to show the extent 
of the undoubtedly great industrial value of the clays in India. They 
include the common clays used all over the country for the manufacture 
of bricks, tiles, and the cheaper forms of pottery ; finer varieties, used 
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for glazed pottery, whick in places kas obtained a reputation for artistic 
merit; fire-clays, raised in considerable quantities on some of tke Gond- 
wana coal-fields; and fuller’s-eartk, wkick is mined in tke Central 
Provinces and in Rajputana.” In tkese brief sentences Holland kas 
tenisked tke ckief kinds of clays met witk in India. In tke remarks 
that follow, tkese will be severally dealt ^\dtk, except tkat, as a matter 
of convenience, tke clays used for all kinds of pottery (ungiazed, painted 
and glazed) will be taken up last instead of second :— 

Bricks and ^ Ic and Tile Clays*-— -Until tke middle of tke last century 

Sto It was tkougkt necessary to import bricks from England, and tkat pre- 

judice served to destroy the hopes of Mr. George Macdonald, who in 1866 
Production. became ^rtually tke pioneer of European brick-making and pottery in 
Inma. He failed disastrously to interest tke Government engineers and tke 
building trade in tke products of kis factory at Raniganj (Raneegunge). 
In 1881 Mr. J. H. Glass directed attention to tke Jabbalpur supplies, and 
as a consequence tke Geological Department deputed Mallet to inquire 
Central Provinces, tke result being tkat tke claims 
of Umaria were urged very strongly. It was pointed out tkat Gondwana 
clays were abundant, _ coal and fire-clay on tke spot, felspar obtainable 
V ’ wkile ckalcedony migkt be collected in tke Makanadi 
near Ghandia. Messrs. Bum & Co. had meantime founded their potteries 
Macdonald failed. It is said they now turn out 
about 30,000 bricks a day, including glazed bricks for bathrooms, and 
blue-chequered dainp-proof bricks for stores and godowns. And about 
he time of Mallet s report they extended their operations by opening 
out their Jabbalpur works. ■' f s 

bricks were used in India long before the arrival of the BTialia'h 
and some very old eifices, fortifications, etc., seem to have been con¬ 
structed mth large thin bricks not unhke those employed in ancient 
Europe. Such bncks were recently found, for example, by Dr. Stein 
m tne rmns of the sti^as, etc., of ancient Khotan, of a date of the 7th or 
8th century. Abul Fazl, the chronicler of the Emperor Akbar’s reign, 
Three Kinds. mentions three lands of bricks, “ burnt, half-burnt, unburnt,” and ob¬ 
serves that the Emperor had fixed the price for these. The first Hnd 
he adds, were usudly made very heavy. [0/. Am-i-AJcbari, 1590 (Bloch- 
mann, transl.) 18^, 223.] These three grades are met with to the present 
day all over In^a, and in fact moat houses, garden walls, etc., of the 
peasants of ^dia are mainly constructed (when bricks are used at all) 
of sun-daed bricks. But if Indian fired bricks have not hitherto borne 
ation for strength and durabihty, it has been upheld 
tfiat the cause of inferiority should more often be sought in the process 
of man^cti^than in the material used. A writer in Indian Engineering 
out that in making bricks by hand it was very 
^acult to get the edges sharp and well defined, the only way to obtain 
this being to use none but well-made moulds and to reject at once any 
mould foimd to be in the slightest degree cracked or damaged. That 
diaculty 18 to a large extent overcome by the use of machinery, though 
rachane-^nade. an even greater disadvantage at once arises, namely that machine-made 
bncks have to be transported from the brick-field to the building site 
thus materially adding to their cost. In India it is usual to manulcture 
hand-made bricks near the place where they are to be used, and it is highly 
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likely, tkerefore, that the clay employed is not always the best 
that could be desired or discovered, were a search made a little 
farther afield. Finally, of course, the Indian climate is a very serious 
consideration. 

With regard to Native-made bricks, interesting particulars have been pub¬ 
lished by Hoey {Monog. Trade and Manuf. N. Ind., 1880, 162). He there Price, 
observes that “ good bricks of the size used in Government buildings are sold by 
the puzawewala at Ks. 7 per 1,000,” whilst the “ imperfectly burnt are called 
tharra, and sell at Ks. 4 per 1,000.” Lucknow, of which Hoey was specially 
writiug, is naturally a great brick-burning centre, owing to the lack of stone 
thereabouts. Ornamental bricks, moulded on the face with figures and patterns, 
were formerly made in many parts of Bengal. Good examples are to be seen ^ ® • 

in some of the temples in Chandernagore and Hughli, but more especially at 
the Kantanagar temple near Dinajpur. In North India, more especially in 
Lahore, carved bricks may be seen in the buildings of the well-to-do. 

It would seem likely, however, that the most important brick-making centre 
•of India is the immediate neighbourhood of Calcutta. Tanks are dug that Oalcatta. 
can, as desired, be flooded from the river. A deposit of fine clay is laid down 
^nd successive floodings are made till a workable bed of clay has been secured. 

Statistics are unfortunately not available as to the extent of production, but 
that the traffic is large can be judged by the fact that practically all the better- 
class houses of Calcutta are constructed entirely of brick. It is said that the 
largest brick factory in India is that of Akra, near Calcutta, which turns out 
*20 to 30 million bricks annually. The Calcutta bricks are, for the most part, 
fired by furnaces, not kilns. [Of. Min. Bev., 1898, 59.] 

Tiles .— The firms concerned in the manufacture of bricks are also, in xiies. 
many cases, producers as well of tiles, pipes, etc. To a very large extent 
machine-made tiles, being lighter, better and more durable, are displacing 
the old heavy clay tiles made by village potters. 

Brick and Tile Works .— It is sometimes affirmed, however, that the Brick and 
best tiles employed in India are still imported from Europe, the price Tile Works 
being Rs. 15 per 100 (Oa^pital, Oct. 15, 1903). In the S. Kanara district 
there were in 1894, 1,097 brick and tile burners and sellers ; also eleven 
brick and tile factories in the town of Mangalore, eight being managed by 
Natives. Mr. Sturrock estimated the annual outturn of bricks at these 
factories to be 300,000, most of which are exported by sea to Bombay and 
other west-coast ports. The manufacturers sell the bricks at Rs. 35 per 
1,000.^ [Cf. Man. S. Kanara, 1895,143-5.] According to official statistics, persons 
the brick and tile works or factories throughout India employed in 1002, 

6,255 persons ; in 1903, 6,435 ; and in 1904 double the number, viz. 13,781. 

These fibres are admittedly open to question since they can hardly include 
the Native brick-makers, but represent rather the personnel of the Brick, 

Tile and Pottery Works run on European methods, such as those at 
Raniganj, Jabbalpur, Aligarh, Bareilly, Mangalore, Feroke, etc. It may 
be mentioned that at the Raniganj potteries alone over 1,400 persons 
are employed, of whom about one-quarter are women engaged in 
porterage. The three tile works of the Basel Mission near Mangalore 
employed 540 hands in 1903, and the three works at Feroke, Malabar, 

650 hands. 

Fullep’s-eapth, also Fdible and Medicinal Clays.— 

There is little information of a recent nature on these materials. Rauwolf, 361-2. 
who travelled in the East (in the middle of the 16th century), mentioned ^uller’s- 
of Tripoli that an ash-coloured earth called nalun was employed for washing 
the head, and that another earth called jusahar was eaten by women. 

That sentence might be almost given as true of India to-day. A pale 
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2^ elrtTw?medicinally, and sold under the name Multdni rmtti. 

preparations, owing to the iron which it contains. Saucer- 
ped chirps of partially baked clay are sold in the Calcutta bazar for 
eating. Montgomery Martin {Hist. E. Ind., 1838, ii., 167) refers to a sub- 

women in Bengal. Hooper {Rep. Labi. 
ws»a 1 *’ 4 - ’ I* ^ gives particulars of 33 samples examined. Silica 

“afTSr*' “S'" l“™s twel™ 70, „a 

■Lte analysis showed that these clays had no food value 

is probaWrtha^ib^ti^’ Memoirs As. Soc. Beng., i.. No. 12, 249-70.] It 

in Imb?!! fuller’s-earth, which 

• ®?^P^®7ed as an external application to purify the hair and 

n in washing the cloths used in the manufacture of 1^, indigo etc 
as dso for weighting fabrics. It is interesting to add that the 
ad?too“OTeTt^ punishment to be meted out to manufacturers who 
said to bf tbp ° tte textiles they produce. The following are 

tbp 1 ^ hest-known Indian sources of fuller’s-earth-Colgong in 
the Btaplpur Illusion of Bengal; the Central Provinces • the district 

S?liaS!vs'“fn?^^“''’and Multan in’the Panjab. 
SjpTtana Central Provinces and in 

capable of resisting a very high 

?oTriWp r® " Assuring. They should be as nearly 2 

possible free from lime, iron or alkaline earths, which promote the fi^ion 

/t? g^^^^r^kmg. In Europe the best clafs for this pu^os^ 
coal-seams and in spite of the difierei^ age of the\dian 
of i'fH available for the production 

s?dlbllfr..-l'l® I'ire-bricks are manufacteed in con- 

olll quantities by Messrs. Burn & Co. at Raniganj, the clay being 

in found at Jabbalpur, at Jowa! 

nib! ’+^ 1 Chanda, TJmana and Gondwana coal-Llds. It is 

bf+bH® manipulation some of the pottery clays, not 

hitherto used for the purpose, would afford perfectly reLctory materials. 

m English from 

Its being used for tobacco-pipes. It much resembles Chinl-clay, but 
possesses rnore sihca. Ball makes no mention of the existence of nipe- 
clay in India, but Moore {Man. Trichinopoly, 1878, 67) states that a 
fine bed of it occurs between Terani and Karai. Pipe-clay has also been 
mentioned as a product of the Madras forests. [Of. Madras Man. Admin., 

fAnrf/on ^fonsw corespondent of TJie Madras Weelly Mail 

^pnl 20, 1906) stated that the clay used in the ornamental pottery of 
Jlarigeri in North Arcot was a form of pipe-clay. 

Pottepy-elays.—The pottery-clays of India might be popularly 
assorted according to three degrees of purity, viz. ;—(a) kaolin, China 
or porcelain clay; (&) orinary white or glazed pottery clavs; and (c) red 
or tile and flowerpot clays. ‘The third has perhaps been sufficiently 
mdicated above in connection with brick and tile clays, since most average 
pod brick clays may be_ used for unglazed pottery. Kaolin, besides 
being employed for porcelain, is utilised in the paper and soap industries. 
It IS sold in the form of large lumps of a white or yellowish-white 
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colour. It fills up tlie pores of tlie paper and gives a smoother and 
more absorbent surface. [Of, Cross and Bevan, Fa'per-making, 1900, 
197.] It is formed by the gradual disintegration of felspar under 
the action of air and water, and consists essentially of a sihcate of alu¬ 
minium. Its quality depends upon its whiteness and freedom from the 
coarser micaceous particles. Although there is probably nowhere in 
India an occurrence of the finest porcelain-clay, such as that of the south¬ 
western counties of England, yet there are several districts w^here fine 
white clays exist and are utilised for pottery. In fact the chief districts 
where such clays occur are naturally more or less identical with the localities 
whence the Indian Art potteries are produced. The following brief state¬ 
ment may be useful:— 

Ceramic Ware .— There are three classes of pottery;— (a) Aboriginal 
work, (6) Hindu work, and (c) Muhammadan work. Ceremonial usage 
amongst the Hindus requires that pottery, whether polluted or not, shall 
be thrown away on certain specified occasions, so that there has arisen a 
large trade in a cheap material where artistic developments -would be 
superfluous. So far as the production of this everyday domestic pottery 
is concerned, the potter will probably always hold an important position 
in village life. But even he is beginning to feel the stress of competition. 
Glazing is unnecessary unless the ware be meant to hold water, and since 
artistic ware has mainly been produced in the way of grain or pickle jars, 
painted or lacquered pottery is equally serviceable and infinitely cheaper 
than glazed ware. Indeed, with the exception of the few examples dis¬ 
covered in association with the Dravidians of South India and the fragments 
of old pottery found in the Charsada excavations near Peshawar, there 
is no reason to suppose that glazed earthenware vessels were at all used 
in India prior to the Muhammadan conquests. The former of the two 
exceptions possibly is suggestive of the origin of the apparently spon¬ 
taneous art of glazing found at Vellore in North Arcot. Beyond the 
frontier of India, moreover, it has been recently shown by Stein [Ancient 
Khotan) that an advanced knowledge existed from perhaps the second 
century of our era. It is just possible, therefore, that the discoveries 
both in the south and north of India of old glazed pottery (and even of glass) 
indicate Buddhist rather than Hindu work. But that the glazed pottery 
of India, as generally accepted by European connoisseurs, began with the 
Muhammadan traffic in coloured tiles for mosques and tombs there can 
be no doubt. To this day the village potter (kumhdr) is nearly always 
a Hindu, and he makes unglazed pottery, whilst the ceramic artist [kuzagdr, 
Jcashigdr) is ordinarily a Muhammadan (except in such rare and notable 
cases as that of the Hindu Jcuzagdrs of Delhi). Moreover the huzagdr 
often purchases from the village potter sun-dried vessels which he after¬ 
wards ornaments and fires. It is a matter of everyday knowledge that 
the glazed vessels of recent times, so eagerly purchased by visitors to 
India, are but special adaptations^ gladly pursued by the Indian craftsmen 
with the decadence of the demand for tiles. In any case all present-day 
glazed pottery in India (except perhaps the Vellore work) is Indo-Saraceiiic 
in design, is made by Muhammadans, and sold exclusively to Muhammadans 
or Christians. Mr. Hughes Bailer and Mr. Gxipte recently discovered a 
kiln and rude contrivance for making pottery in Baluchistan, which seemed 
to have been used for making glazed-ware, since fragments of such pottery 
were found near by. Mr. Buller is of opinion that the fragments in ques- 
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tion are Persian in teclmique, a view supported by tbe circumstance that 
there are no records of an indigenous Indian glazing art in Baluchistan. 
The modem demand for cheap Indian work is rapidly causing a deteriora¬ 
tion from the original tile models of former times. Fortunately the 
shapes of the unglazed and painted wares, platters, cooking-pots, water- 
jars, etc., are as yet uncontaminated by foreign demands and hence 
remain graceful and well worthy of study, alike by the antiquary and 
the artist. 

Birdwood, Indust. Arts Ind., 1884, 387-418 ; Mukharji, Art Manuf. Ind., 
1888, 283-93 ; Journ. Ind. Art, 1885, Nos. 9 and 10 ; 1886, Nos. 12, 14, 16; 1887, 
Nos. 17, 19, 20 ; 1888, Nos. 23, 24 ; 1889, No. 28 ; 1890, No. 29 ; 1891, No. 33 ; 
1892, Nos. 41, 42; 1894, No. 52 ; 1895, Nos. 55, 57, 58 ; 1897, No. 45; Mono- 
grap}^. Pottery and Glassware :—^T. N. Mukharji, Bengal, 1895 ; Maconoohie, 
^nrnay, 1895; Dobbs, United Prov., 1895; Taw Sein-Ko, Burma, 1894-5: 
Watt, Ind. Art at Delhi, 1903, 80-98, pi. 20 (a).] 

Trade.—The value of the EARTHENWARE and PORCELAIN (excluding 
earthenware piping) imported in 1899-1900 was Es. 19,90,369, but it 
msein the succeeding years, until in 1903-4 it reached Es. 28,00,038, and 
in 1906-7 Es. 38,99,824. The United Kingdom usually supplies 60 per 
cent., whilst Belgium, Germany and the Straits Settlements contribute 
between them about 40 per cent. The chief receiving provinces in 1906-7 
were Bengal, Bombay and Burma, which took respectively quantities 
valued at Es. 14,22,977, Es. 12,27,104, and Es. 8,93,767. A small pro- 
portion (Es. 2,58,929 in 1906-7) was re-exported and sent to Persia, Arabia, 
the United Engdom, Turkey-in-Asia, East Africa, etc. Earthenware 
^PING (which is mentioned separately in official statistics) is imported 
tom the United Kingdom, and in 1906-7 amounted to 31,347 cwt. 
(Es. j, 16,808), niost of it being received by Bombay. Brices and tiles 
are taken by India, principally from the United Engdom and into Bombay. 
Both in quantity and value the imports increased by more than 100 per 
cent, during the five years ending 1903-4. In the first year of that series 
they were in number 3,641,594, valued at Es. 2,14,256, and in 1903-4 
they were 7,135,872, valued at Es. 6,16,610. Since then they have con¬ 
tinued to increase to 14,922,191 (Es. 10,64,660) in 1906-7. India also 
imports a small quantity of cla y. The amount in 1906-7 was 56,889 cwt., 
\ulued at Es. ^,557, and the country chiefly concerned may be said to 
aM Burma the supply being consigned to Bombay, Bengal 

• earthenware (except piping) exported 
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^681, 59-119, 592-604- Mem 

hym 111 Journ. Soc. Arts, Feb. 1902 ; 
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ind., 1900, xxxu., 1/-45; 1907, xxxvi., 66-71; Stat. Min. Prod. Ind 
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1890 to 1904, etc. etc. The Icoyelah, hoy ala, hoelo, holsa, hari, simai-han% 
hoggu, sima hoggu, iddallu, misu-e, midu-ye, etc. 

History.—Coal has doubtless been known to the Natives from time immemorial, 
but was neither mined nor traded in until sought out by the early European 
residents in India. Even at the present date it is little if at all used in the 
purely indigenous industries, and hardly ever employed for domestic purposes. 
But this state of affairs is perhaps little to be surprised at when it is recollected 
that the first licence to dig for coal in England was granted by Henry III. in 
1239 : it was then designated “ sea-coal.” In 1306 the use of coal in London 
was prohibited, but in 1325 a trade had been organised between England and 
France in which coal was exported and grain imported. About this time 
also Newcastle became famous for its coal, and for a couple of centuries at 
least fleets of ships sailed from thence to supply London and the other ports of 
England, as also France, Holland and Germany. It would be beyond the scope 
of this article to follow the growth of the European Imowledge in coal or to 
narrate the discovery of the other coal-deposits that finally overthrew the supre¬ 
macy of Newcastle. By 1776 we read that Sunderland, Blyth, Hartley, Durham 
and "several other centres in both England and Scotland had commenced to 
export coal independently of Newcastle and of the charters granted to the 
original seat of the trade. It was only natural, therefore, that the European 
residents in India, in the middle of the 18th century, should have begun to think 
of a possible Indian supply of an article that had been proved bi so great value 
in their home countries. 

In 1774 Warren Hastings granted a mining license to two of the Company’s 
servants, namely Mr. Suetonius Grant Heatly and Mr. John Sumner. The former 
gentleman, we learn, had discovered coal in ” the districts of Bheerbhoom and 
Pachete.” Mr. Heatly (son of the discoverer and original worker of the Bengal 
mines) tells the story of his father’s labours, in an article which will be foimd 
in the Journal of the Asiatic Society of Bengal (1842, xL, 811-35). Unfortunately 
the coal Heatly produced was reported as being much inferior to that of England, 
and this circumstance, together with the indifference of Lord Cornwallis to 
measures calculated to develop the internal resources or promote the external 
commerce of India, led (according to Heatly, jimior) to the n^lect and apathy 
that characterised the first few years of coal-mining in India. La 1777 Farquhar 
and Motte asked permission “ to bore cannon and to cast shot and shell in the 
district of Jherria, lying between the rivers Dummuda and Burraker.” They 
gave as their reason for the selection of that locality that it “ aboxmds in iron ore 
and is contiguous to the coal-mines of Messrs. Smnner <fe Heatly.” Williamson 
{Wild Sports in the East, 1808, i., 7, 8) alludes to Indian coal, but remarks that 
the Company “ finds it easier to send coal from England, as ballast, to their 
arsenals abroad, where quantities are occasionally used in fusing metals for 
casting ordnances.” But apparently about this very time the London Directors 
of the East India Company had actually complained of the heavy charges in- 
volved by the indents for the coal made by their Indian representatives, and they 
accordingly recommended an inquiry whether charcoal could not be substituted; 
and if not, they further recommended the transference of the ordnance works 
to England. The Earl of Minto was at the time Governor-General of India, 
and to his enlightened action may be attributed the birth of the present prosper¬ 
ous trad© in coal. He directed that Indian coal should be submitted to actual 
tests by the military authorities in India. Col. Hardwicke accordingly per¬ 
formed experiments but reported once more very unfavourably (dated May 19, 
1809), and the subject of coal for a time dropped out of notice. But in 1814 the 
Marquis of Hastings once more urged on the Military Board the desirability of 
ascertaining beyond doubt “ whether the coal of India was of a quality calcu¬ 
lated for the purpose of the forge.” His lordship announced that a fully quali- 
fied person would be appointed to examine the mines, who woxild be furnished 
with the necessary apparatus to make borings and who would for experimental 
purposes procure a supply of coal from such a depth as to ensure that it would 
represent the average quality. Previous experiments were thus discredited 
owing to the coal used having been obtained from the surface and the;r©fore much 
deteriorated. By this time we hear of a Calcutta merchant having commenced 
to use. Bengal coal, notwithstanding the unfavourable reports published by 
the Military Board. Coal was, in fact, being regularly conveyed by boat down 
the Damuda river to Calcutta, and it is therefore notf to be wondered at that 
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the Viceroy should have once more called for a thorough inquiry. Mr. Rupert 
Jones accordingly went from England on purpose to examine the Bengal 
coalfields, and his report (written in 1815) will be found in the Aaiatik Researches 
(1833, xviii., 163-70). Needless to say this gave new life to the Indian mines 
and proved that indifference and obstruction to the use of a new material had 
more to say to the unfavourable opinions previously published than the actual 
inferiority of the coal—at least for many of the purposes for which English 
coal was being imported. But in passing it may be added that Mr. Jones himself 
did not realise the full value of his investigations. He foretold increased pros¬ 
perity to Calcutta, through the coal he had discovered being a better and more 
economical fuel for burning the Sylhet limestone than the firewood then in use. 
Jones apparently knew little of the great revolution steam was destined to 
effect, nor of the imperative necessity of an abundant and cheap supply of coal 
for commercial and uidustrial prosperity. 

Mr. Jones received an advance from Government of £4,000, on easy terms, 
to enable him to work the mines, but in 1820 he came utterly to grief. Fortu¬ 
nately a number of Calcutta firms stepped mto the breach. The first regularly 
constituted Indian mine imder European supervision and capital was opened 
in Bengal in 1820 (Raniganj mine). In 1839 the output was 36,000 tons. Still, 
little progress was made till the construction of the East Indian Railway in 1854 
tapped the coalfields. But even then the progress was but slow until the jute 
mills of Calcutta, had been started and the other directions of manufacturing 
skill originated, that gave vitality to the Eastern capital. Apparently 1857-8 
was the first year of specially recorded production, when 293,443 tons were taken 
from the Indian mines and 92,983 tons imported. From that date the prosperity 
of coal-mining was assured. It became the direct expression of a rapidly ex¬ 
panding modern commerce. This may be briefly exemplified. In 1868 the 
output was 459,408 tons; in 1878, 925,494 tons; in 1898, 4,608,196 tons; in 
1904, 8,348,561 tons; and in 1906, 9,783,250 tons. Of these the Bengal 
mines supplied 88 per cent. [Of. Moral and Mat Prog. Ind., 1905-6, 114.] 
One of the difficulties experienced in this remarkable trade has been for the 
railways to keep pace in the supply of the rolluig stock necessary. In 1885 
there were 95 mines, of which 90 were in Bengal; iu 1900 there were 286 coal¬ 
mines in operation, of which 271 were in Bengal; in 1906 there were 307, of 
which 274 were in Bengal. The number of mines only partially represents pro¬ 
gress, on account of the tendency for small mines to be grouped together as a 
smaller number of large ones. The ^©atest development has taken place in 
the Raniganj field, owing to the collieries being only 120 to 140 miles from 
Calcutta. Jherria, some 40 miles more distant, has recently given evidence of 
having very likely permanently overtaken Raniganj. But no less vigorously 
have the Giridih fields been pushed forward. It can now be affirmed that 
India is rapidly approaching the state of being able to meet all her own wants 
for fuel. The imports have been shrinking steadily for years, and in 1903-4 
were one-fourth of the quantity taken nine years previously. And of these 
imports Bombay—a province remote from the Indian mines—consumes by 
far the major portion, viz. 148,311 tons out of a total of 179,935 tons in 1905-6. 
England, Australia and Japan are the supplying countries. But a new trad© 
has arisen, namely in coal exported to Indian Ocean ports—a traffic that it 
would seem is instantly stimulated and permanently strengthened by the 
strikes and other accidental causes which in Europe and Japan tend to raise 
the price of coal. A vivid conception of the present magnitude and importance 
of the Indian coal industry may be had from the circumstance that in 1903 the 
output cam© to 7-|- million tons, while the outputs of both Canada and Australia 
were each just under 7 million tons ; and the Indian production has siuc© risen 
to almost 10 million tons. But a still more significant fact may be added in 
conclusion, namely that Indian coal is the cheapest in the world. The average 
pitmouth price was in 1902, Rs. 2-12 (3^. 8d) and in 1906 Rs. 2-15 (Ss. lid.) 
per ton, while in the United States the corresponding average price was 
6s. 8Jd. ; in Australia la. 9d. ; in the United Kingdom 8s. 2|d. ; in Germany 
8s. lOJd. ; in Canada 9s. 3d. ; and m New Zealand 10s. Od. An interestiag 
series of articles on ‘‘Dear Coal” will be found in The Textile Journal (May, 
July and December, 1900). 

The annual reports, etc., of the Indian Mining Association and those of the 
Bengal Chamber of Commerce are usually of the greatest interest and value 
in setting forth the progress or the disabilities of the mining industry. But it 
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may be added that none of the early European travellers in India make 
any mention of coal, prior to the first decade (d‘ the 10th century. This is 
abundantly exemplified by the silence of Milburn (Or. Comm., 1813) and of 
Macpherson {Hist. Europ. Comm. Ind., 1812), two authors who were certain to 
have had chapters on Indian coal and India’s requirements in coal had these 
been questions of public importance at the time in which they wrote. 

OCCURRENCE AND DISTRIBUTION OF COAL IN INDIA, 

Holland {Rei\ Mm, Prod. Ind., 1905, 1907) has furnished so compre¬ 
hensive a statement of India’s coal resources that it is hardly necessary 
to do more than give an abstract of his opinions in order to bring the 
Dictionary up to date. He confines attention to the coalfields actually 
being worked or those likely to be worked in the near future. The parti¬ 
culars that follow in this chapter are, therefore, derived very largely from 
Holland’s instructive and practical Eeviews — 

“ Most of the coal raised has been obtained from the Gonciwana system 
of strata in Peninsular India, where the coal-mines, being nearer the coast 
and generally within touch of the main railway lines, have been developed 
more rapidly than those of the extra-Peninsular Cretaceous and Tertiary 
coal-beds.” The Gondwana mines furnished in 1906, 95*56 per cent, of 
the total supply. It may be useful to exhibit the chief groups of mines 
categorically :— 

• (A) aONDWANA COALFIELDS.—1. Raniganj and Jherrla in 

Bengal .— Eaniganj was the first to be developed and formerly had the 
largest output, but since 1906 the lead has been taken by the Jherria mines 
farther west in the Damuda valley. These mines are tapped by the E.LR. 
and by the B.N.R. systems. The coal from the Raniganj field is mainly 
derived from seams in the highest beds of the Damuda series, the lowest, or 
Barakar stage, being less developed in the exposures along the northern 
margin of the field. In the Jherria field the converse is the case: the 
uppermost stage has yielded poor coal, whilst in the Barakar series there are 
some eighteen well defined seams of which the upper eight include enormous 
supplies of good coal. The two classes of coal present a well-marked and 
constant difierence in the amount of moisture they contain: the older, 
Barakar, coals, both in the Raniganj field and in Jherria, contain on an 
average about 1 per cent, of moisture, whilst the average for the younger 
coal of the Raniganj series is 3*8 per cent, in the lower seams, and nearly 
7 per cent, in the upper seams. There is a corresponding, but less 
marked, difierence in the proportion of volatile hydrocarbons, which form 
a larger percentage of the younger coals than of those at lower stages in 
the Damuda series.” 

2. Giridih in Bengal ,— The small patch of coal-bearing Gondwana 
rocks near Giridih is practically divided between the Bengal Coal and 
the East Indian Railway Companies. The chief wealth of the field is 
stored in a 15-foot seam of good steam and coking coal near the base of 
the Damuda series.” It has been estimated that the remaining workable 
supplies probably do not exceed 77 million tons. [C/. Saise, Giridih 
Goal Fields and Notes on Methods of Worhmg, in Rec, Geol. Surv, Ind,, 
1894, xxvii., 86-100.] 

3. Pench Valley in the Central Provinces ,— An interesting develop¬ 
ment is the opening out of the Bench supplies. In 1905 the production was 
1,104 tons, and in 1906, 32,102—in spite (adds Holland) of the imperfect 
railway facilities. This field is of special value to the mills of Bombay and 
the Deccan. 
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THE INDIAN COAL INDUSTRY 

4. Mohpani in the Narsingbpur District of the Central Provinces^ 

—This colliery lias been worked since , 1862 by the NerbnddLa Coal and 
Iron Company. It has made little progress, but a new area some two. 
miles farther west has been discovered and operations commenced. 
Medlicott pirblished in 1872 a paper entitled Notes on the Satfura Goal- 
basin that should be cousidted regarding the coal of this area. More 
recently Mr. C. J. Dalby of the Bengal-Nagpur Railway submitted^ in 
1892 a report on the Rampur Coalfield. Also Mr. 0. E. Reader, Mining 
Specialist, published {Mem. Geol, Sun. Ind., 1901, ssxii.) a more 
detailed account of these fields. 

6. Warora in the Chanda District of the Central Provinces, and 

about 62 miles south of Nagpur, has been worked since 1871 by the Sta.te. 
About half the coal raised is taken by the G.I.P. Railway, the rest going 
to the cotton-mills and factories of the Central Provinces. This coal is 
liable to spontaneous combustion, and a large part of the field has been 
lost through fire. “The Warora colliery has been worked under dis¬ 
tinctly greater natural difficulties than those usually met with in Bengal.”' 

“ The returns for labour at Warora, notwithstanding the difficulties arising 
from water and liability to spontaneous combustion, show that the system 
of mining adopted permits of a satisfactory output per person employed, 
whilst the deaths due to accidents have been reduced to a low rate.” 

“ Another three or four years will probably see the end of the Warora 
colliery, but, with the extension of the Wardha Valley line southwards, 
the extensive deposits near Bellarpur will be opened up.” Prospecting 
operations have recently commenced on the known thick coal-seams in 
the Wtm district, Berar. These coal-fields are fully described by Hughes. 

[Cf. Mon. Geol, Ic. xiii., 1.] , , n j 

6. Singareni in the Nizam’s Dominions.— '- The great belt of Gond- 
wana rocks near the north-west end of which Warora is situated stretches 
down the Godavari valley as far as Rajamundiy, and at one or two places 
the equivalents of the coal-bearing Damuda series in Bengal are found 
cropping up from below the Upper Gondwana rooks. One of these 
occurrences near Yellandu in the Nizam’s Dominions forms the coal-field 
well known by the name of Singareni. The principal seam of coal, some 
5 to 6 feet thick, being worked at the Singareni colliery was discovered 
by the late Dr. W. King of the Geological Survey in 1872, but mining 
operations were not commenced until 1886.” _ “ Goal-rnining at Singareni 
has been accompanied by a heavier loss of life by accidents than in the 
general run of Gondwana fields.” The opinion seems upheld that for 
steam purposes Singareni coal is considerably inferior to Bengal coal and 
is not a coking coal. These circumstances would seem largely to account 
for the slow progress made with this coal in South India. The Reports 
of the Hyderabad (Deccan) Company, Ltd., afiord useful particulars 
regarding the mine. 

7. Umaria, Rewab State, Central India. —Tke Bilaspnr-tKatni 
Branck of tke Bengal-Nagpur Eailway passes tkrougk this small coalfield. 

The quantity of workable coal in this field is estimated at about 24 
million tons.” “ The four coal-seams being worked vary from 3 to 12 
feet in thickness and dip about 4^ to the north-east. The mines were 
opened in 1882 under the direction of Mr. T. W. H. Hughes of the Geo¬ 
logical Survey and were controlled by Government until the 1 st of January, 
1900, when they were handed over to the Bewah State.” Most of the 
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coal raised is sold to tlie Indian Midland and to tlie Bengal-Nagpur Rail¬ 
ways. [Cf. Ami. Eepts. Ee-wah State CoUieries, 1899-1903,] 

(R) CEJBTACJBOUS ANI} TJBJRTIAEV COAjLPijELDS* —Tlie younger Yoimger 
coals are nearly all of Cretaceous and Tertiary age, altliougli some thin 
and poor seams of Upper Jurassic coal have been woifed in Kach. 

The Cretaceous beds occur in the Khasia and Garo hills of Assam, where 
they are found in small basins resting on the ArcluBan schists and gneisses. 

The Cretaceous coals of Assam are generally distinguished by the 
inclusion in them of nests of fossil resin, and this character was noticed 
in the coal recently discovered to the north of Shillong.’’ 

Coal of Tertiary age is found in Sind, Rajputana, Baluchistan and 
along the foothills of the Himalaya, further east in Assam, in Burma and 
in the* Andaman and Nicobar Islands. The most frequent occurrence is 
in association vnth nummulitic limestones, though the richest deposits, 
namely those in North-East Assam, are younger, probably Miocene in 
age. Of these extra-Peninsular fields, the only ones producing coal are 
of Tertiary age.” 

“ On the whole,^ the younger coals, which are lieing worked in extra- 
Peninsular areas, differ from the Gondwana coals in containing a larger 
proportion of moisture and volatile hydrocarbons, and though as variable 
hi composition as they are in thickness of seam, coals are obtained, as for 
instance in Assam, with a remarkably low percentage of ash, and having 
a high calorific value.” ‘ ® 


^8. Makum in North'-Bsst Assnm*‘ This is being worked by the Assam Makum* 
Railways and Trading Company, who commenced operations in 1881. 

“ The collieries are connected by a metre-gauge railway with Dibrugarh on 
the Brahmaputra river, which, being navigable, forms both a market 
and a means of transport for the coal. Tin- most valuable seams occur 
between the Tirap and Namdang streams, where, for a distance of about 
five _ miles, the seams vary from 15 to 75 feet in thickness. The average 
dip is 40®, but as^the outcrops in many places are several hundred feet above 
the plains, facilities exist for working 'the coal by adit levels.” The 
coal has the reputation of being a good fuel, and forms an excellent coke.” 

[Gf. Mallet, Coal Fields N'C^a Him, Assam-, in Mem. Geol Sum Ind., 1876 
xii., La Touche, Goal Ftelds Aaiutia Hills, 1889 i Bose, Eept. oh Hm-' 

Eileng Coal-beds, Assam, in Rec. 6/eol Sum. Iml, 1904, xxxi. • A.R.T G 
Ltd., Ann. Eepts., Nos. 1-21,] ^ 

9. Shwebo District in Ri/rma,—Coal occurs in various parts of Burma. 
Burma. Withm^ the past few years it has, for example, been definitely 
ascertamecl that in the Nammaw field (30 miles from the Mandalay-Lashio 
Railway) there are seams of lignitic coal 10 feet thick. [Cf. Jones, Notes 

on Coal, Upper Burma, in Rec. Geol Sure. Ind., 1887, xx., 170-93; Noetling 
Upper Chtndwm Coal-fields, 1890; Primrose, Rept. Prosp. Oper. in Te- 
msserim, 1S91-2 ; Bose, Notes on Geol Tenasserim Vallef, in Rec. Geol 
148-64; George Scott, Upper Burma Gaz., ii., 
pt. i., 230-8; Nisbet, Burma Under Brit. Rule and Before, 1901, i., 389-92.] 

10. Baluchistan. Possibly the most important coal-deposits of the Baluchi- 
west are those in Baluchistan, where, however, the disturbed state of the stam 
rocks makes mining difficult, expensive and dangerous. The best mines 

are those of Sor (south-east of Quetta), the Bolan and Khost. From 
the last-mentioned mine the output in 1906 amounted to 32,500 tons. 

11. Dandot in the Jbeium District of the The Dandot Baudot. 
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plateau of the Salt Eauge. The only valuable seam vanes m thickness 
feom 18 to 39 inches and forms a basin under the nummuhtic limestone. 
The mines have been worked by the North-Western Eailway since 1884. 
[Of. N.W.E., Ann Bept. WorUng Mines, 1896-1903.] 

12. Bhaganwala. —At the eastern end of the Salt Eange—a seam of 
variable thickness also worked by the N.W.E. [Of. Baden-Povrell, Ph. 
Prod, 1868, i., 27-34; Morris, Hazara Coal, 1889; La Touche, Bhagan¬ 
wala Coal FieUs, Reo. Geol. Surv. Ind., 1894, xxvii.] 

13. Mianwali District, about two miles north of Ealabagh. ims is 
classed as Jurassic coal, but so far regular mining has not been started. 
More promising Tertiary coal occurs at Maidan, 24 miles further west. 
rO/. Simpson, Rept. on Coal, Is Khel, in Rec. Geol, Surv. Ind., 1904, xxxi.j 

14. Kashmir.— The Jammu Coalfields-^-Tertiary; commenced to be 
worked in 1903. Washed and briquetted Ladda coal would be nearly as 
valuable as Bengal coal, but could not compete in price. [Cf, La Touche, 
l.c. xxi., 188; Simpson, Mem. Geol. Surv. Ind., 1904, xxxii.] 

15. Bikanir in Rajputana.—K lignite of dark-brown colour, mth 
included lumps of fossil resin, occurs in association with nummuhtic 
rocks at Palana in the Bikanir State. In 1898 mining operations were 
commenced at a point where the seam was found to be 20 feet thick. 
‘‘ The physical characters of the natural fuel form a drawback to its use 
in locomotives, but experiments recently made are said to show that 
satisfactory briquettes can be made in w^hich the proportion of moisture is 
reduced, and the fuel made less vulnerable to atmospheric action. ^ ihe 
proximity to railway demands seems likely to counterbalance the interi- 
ority of this coal, of which the output in 1906 amounted to 32,372 tons 

WORKING OP MINES: Labour, etc. —Holland may be still lurther 
placed under contribution: “ Coal-mining in India, from_ the pmnt 
of view of labour, is quite ahead of all other forms of mining. The 
number of persons employed daily has averaged 84,806 for the years 
1898 to 1903 ” During 1904 the number rose to 92,740, of which 7o,74y 
were employed at the Bengal mines. The Bengal coal-mnes thus took 
81-7 per cent, of the total labour supply. “ It will not be surprising to 
those who know the habits of the Indian coal-miner to learn that the 
output per person employed is lower than in any other part of the Britisn 
Empire except in Cape Colony, where cheap Native labour is largely 
employed. During the years 1901 and 1902 the outputs of coal per person 
employed in Indian mines were respectively 70 and 75 tons, whilst for 
the rest of the British Empire the corresponding figures were 281 and 285 
tons.” '' An important consideration, naturally, in every mining com¬ 
munity is the risk of life involved in the occupation. As far as coal-mming 
is concerned in India, the industry, so far as it has progressed, has shown 
not onlv a very low death-rate from isolated accidents, but also a note- 
worthy" freedom from disasters, wMcb in European countries have done 
more perhaps than statistics to force special legislation for the protection 
of workers in ‘ dangerous ’ occupations.” “ The average death-rate from 
such accidents has been 0*88 per thousand employed, while the average 
for the rest of the British Bmpife comes to l*54per thousand—m the U.K. 
1*24.” But if the death-rate be expressed to the tonnage of coal raised, 
India is shown up in a much less favourable hght. New Zealand heads 
the Hst of successful mining from this standpoint with 1*47 persons Med 
per one million tons of coal raised in 1902; Queensland 1 99 ; No\a 
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Scotia 4*35 ; United Kingdom 4*42 ; Victoria 4*44 ; India 10*23 ; Trans¬ 
vaal 14*47 ; New South Wales 17*67 ; Cape Colony 24*16 ; Natal 26*99 ; 
and British Columbia 99*48. Imlia is thus by no means the coiintrv in 
the British Empire that shows the worst result. 

The almost universal practice in Indian coal-mines is to extract the ladian System 
coal on the system variously known as the '' bord and pillar,’" '' post and 
stall,” or “stoop and room” system. Although this system in Europe 
is fast being superseded by the more economical “ long-wall ” metiiod, 
yet, owing to the thickness of most of the Indian seams, it is not easv 
to devise any more suitable plan of working. It is imdoubtedly wasteful, 
for the pillars form from 25 to 65 per cent, of the available coal, and at the 
present time except in certain mines, where local-trained labour and efficient 
supervision are possible, their extraction is not even contemplated.” 

Holland points out that the strong roof in the Gondwana rocks, the 
freedom from disturbances, and the comparative lightness of the over¬ 
burden are features of strength and safety not fully appreciated by those 
who have pined their experience in countries where these advantages do 
not prevail. In tluyGiridih coalEeld the system of working thick seams 
there pursued, which is a modification of the South Staffordshire method :Mr warcFn 
suggested by Mr. T. H. Ward, allows of 90 per cent, of the coal helm 
removed. Adamson {Trans. Min. and Mech. Bnfpn., 1903, lii„ 202) hm 
•described fully the “working of a thick coal-seam in Bengal” “In 
the Makum field a highly inclined seam, 75 feet thick, is worked also 
on a modification of the South Staffordshire system of ‘ square work.’ 

The coal is removed in two. or sometimes three'sections, the top section 
being removed first, and a parting of stone and coal being left untouched 
between each pair of sections. In the Dandot and Khost mines, thin seams 
are worked in one operation, on a modified ' long-wall ’ system.” 

PROPERTIES AND USES. —It is difficult, if not impossible, to give a Properties, 
general statement of the properties of Indian (‘oal: the two great geological • 

groups already established differ in almost every essential, an<l moreover, 
the coal varies not only between mines witliin the same formation but 
even within the seams of one and the sanu* mine. Averages are tlierefore 
often very misleading. The late Mr. H. B. Medlicott accordingly very D.ES,P., 
Tightly observed, “In both regions the qualitv of the coal %'aries'mucii, 
as in all coal-measures; but the best in })oth reaches a vervhi<ffi standard' 
almost if not quite up to that of high-class Englisli coals'. In the Gond¬ 
wana (Bengal) coal the general defect is an ex(‘ess of ash. and also in some Exc« of asu 
- an excess of moisture ; while in the Tertiary (Assam) coal the percentage 
•of ph IS low, but that of the volatile combustible matter high, producing 
a lighter fuel. ^ Medlicott then furnished a table to show the results 
of various chemical examinations, and, as little of material importance has 
since been learned, it may be here reproduced i — 


BEsuit. Assam; 



Best. 

Average. 

Best 

Pixed Carbon 

Volatile exclusive of moisture .. 
JMoisture .. 

Ash .. .. _ * * 

. . j ^3*20 
. * 1 25*83 

4*8 

66*52 

28*12 

■6-96 

56*5 
; 34*6 

^ 5*0 

66*1 

33*5 

.. 1 16*17 

1 ■ 

4*40 I 

1 3*9 

0*4 

1 100-00 

100*00 j 

i :100*00 

100*0 


339 



COAL, 

Properties 


Moisture. 


Volatile 

Hydrocarbons. 




^ oisture. 


'■^aporation of 
iter to Coal 
isumed. 


THE INDIAN COAL INDUSTEY 

These average results, sp far as averages go, will be found sufficiently 
Hear tlie trutli for all practical purposes. 

moisture and tlie asli are tlie cMef detractive features of coal. 

Dr. Saise {Rec. GeoL Surv, Ind., 1904, xxxi., 104-7) calls attention, 
ho\yever, to the remarkably constant differences in the percentages of 
moisture held by coals from the different geological horizons in the fields. 
In the case of the Barakar stage, which is the lowest in the series, the 
moisture^ amounts to only 1 per cent., while in the lower seams of the 
Baniganj stage it averages 3*81 and in the upper seams 6*86 per cent. There 
IS a parallel but less pronounced variation in the amount of volatile hydro¬ 
carbons : in coal from the Barakar stage the average is 26*57 per cent.; in 
the lower seams of the Baniganj stage it is 31*70, and in the upper seams 
32*22 per cent.” ^ 

In the Records of the Geological Survey of India (1904, xxxi., 237-9) will 
be found certain results of the coal and coke assays made by Mr. E. P. 
Martin and Prof. H. Louis at the instance of the Eight Hon. Sir E. Cassel, 
on, carefully procured samples from the Jherria and Eaniganj fields. It is 
explained that the samples reported on had been taken from across the 
entire working face of the seam, and were not picked from a promiscuous 
pile at the pit mouth or taken from a particular part of the seam. Space 
cannot be afforded to repubhsh the tables in the original form in which 
they appeared, but the following averages of the returns may be here 
given:— 


Coal. 

Pixed 

Carbon. 

Volatile 

Matter. 

Sulphur. 

Ash. 

Moisture. 

Lb. of Water evap. 
by 1 lb. of Coal. 

Jherria Field .. 
(12 samples) 

60-5 

22*0 

0*55 1 

1 

1 

16*49 

1*0 

12*71 

Eaniganj 
(4 samples) 

52-31 1 

31*43 

0*47 1 

1 

14*10 

1*68 

12*88 


COKE. 

Carbon. 

Sulphur. 

Phosphorus. 

Ash. 

Moisture. 

Jherria Coke .. • • 

(9 samples) 

75*16 

0*65 

0-17 

24*64 

0*48 


Commenting on these results, Holland observes: ‘‘ The beds in 
which the coal is now being mined in the Jherria field were long 
ago correlated by the Geological Survey with the Barakar series of 
the Eaniganj coal-field, and it is interesting to notice that the low 
percentage of moisture recorded by Saise in the coal of tbe Barakar 
series in the Eaniganj field is characteristic also of the Barakar 
coal in the Jherria field. In the case of the Barakar coal from the 
Eaniganj field the moisture amounted on an average to 1*0 per cent., 
whilst in the case of these Jherria coals the average for moisture is 0*90 
per cent.” 

A comprehensive report on the composition and quahty of Indian 
coals, by Dunstan, will be found in the Records of the Geological Survey 
of India (lx. 1906), where complete analyses of coal from all fields 
above mentioned (excepting those recently opened) are recorded. 

In a recent practical experiment conducted with Seebpore coal at 
the National Jute Mills, Calcutta, by Mr. E. Grover of Leeds, it was found 
that that particular coal would evaporate 7*97 lb. of water, equivalent, 
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had certain conditions obtainable in England prevailed, to 8‘5 lb. The 
corresponding ethciency of the best Cardiff coal, it is believed, is but 9 lb. 
This result has been hailed by certain Indian newspapers as a new dis¬ 
covery of the greatest public interest and value, and one w'hich refutes 
completely the unfavourable opinions often upheld regarding Indian coal 
in general. Prom the remarks already made it may have been inferred 
that for many years past it has been recognised that the finest Indian 
coals are little inferior to the best English and Welsh. But laboratorv 
results are theoretical more than practical, and Mr. Grover’s experiments 
are therefore of considerable importance. He has showm, for example, 
that the assays revealed the percentage of ash to be ITS, while in the 
practical tests it came to 16-7 of the original weight. This is the ex¬ 
pression of the practical difficulty of fi.ring, and similar instances exist in 
other directions without invalidating the relative values of chemical 
assays. But so important is this question of ash that, as pointed out bv 
Grover, a sample of coal could be carried 54 miles farther than another 
with which it was compared without exceeding the cost per ton of its 
combustible constituents. 

TRADE.—Production and Supply.—Ixi J883 there were but two 
localities of Indian coal-production, viz. Bengal and the Central Provinces, 
and the total output from the mines in these provinces came to only 
1,315,976 tons. Ten years later there were nine Indian centres of produc¬ 
tion (Burma, Assam, Bengal, Central India, Panjab, Baluchistan, Central 
Provinces, Nizam’s Dominions and Madras) and the output had been 
doubled (2,562,001 tons valued at Rs. 86,20,278). Still ten years later 
(1903) there were ten centres of production (Madras had disappeared and 
Kashmir and Bikanir had been added), but the output increased to 
7,438,386 tons, valued at Rs. 1,94,95,741. These figures speak volumes for 
the mining enterprise of India, but the low price obtained (3s. 8d. per ton 
at the pit mouth in 1903) probably indicated that until the metallurgical 
industries have developed into important consumers of coal, present 
production may be mewled as approaching the limits of demand. But a 
hopeful sign of the suitability of Indian coal for all ordinary industrial 
purposes is the downward course of the imports of foreign and the 
upward tendency of the new trade in exporting Indian coal. This view 
receives confirmation when it is known that the increased production 
of the Indian noines has been on a higher ratio than necessitated by 
the enhanced demands of the railway plus the exports, so that we are 
warranted in concluding that the industries of India have made a 
substantial advance within the period in question. 

Porei^rn Trade.—The record year in the imports was 1888-9, when 
Stores) India drew from foreign countries (mostly 

oKingdom) 877,843 tons of coal, coke and patent fuel, valued at 
Rs. 2,00,9^105. Five years later (1893-4) the imports were 591,007 tons, 
valued at Rs. 1,03,62,699; in 1898-9 they had decreased to 379,225 tons 
valimd at Rs. 73,60,786 ; in 1903-4 they were only 206,829 tons, valued 
at Rs. 38,66,882 ; and in 1906-7, 262,286 tons, valued at Rs. 49,47,445. 
ihus there can be little doubt the imports have given place to local pro¬ 
duction and obviously so when in 1903,7,438,386 tons of Indian coal were : 
supplied for about the same sum as fetched only 877,843 tons of foreisn 
coal in 1888. ° 

■ The following shows the Imports and Exports of Coal, Coke and 
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Imports and 
Exports. 


Patent Fuel during the years 1897-8 to 1906-7 (including Government 
stores) :— 


Year. 


Imports in Tons. 

Exports ter Tons 

1897-8 


276,407 

213,146 

1898-9 


379,225 

327,207 

1899-1900 .. 


481,190 

304,887 

1900-1 


142,467 

542,023 

1901-2 


285,786 

525,047 

1902-3 


228,562 

431,801 

1903-4 


206,829 

493,070 

1904-5 


275,205 

594,251 

1905-6 


186,911 

837,251 

1906-7 


262,286 

940,054 

Average .. 


272,486 

520,873 


Coke to Coal. In these returns each ton of coke has been counted as tons of coaL 
It has been urged that the above figures are unimportant when contrasted 
with present production. That may be quite true, but only so long as 
it is recollected that the imports are now just one-fourth the quantity of 
those in 1888-9 and that the exports have now (1906-7) exceeded the 
transactions of the record year of imports. As illustrative of the normal 
direction of the foreign trafiic, it may be explained that by far the major 
Imports. portion of the imports comes from the United Kingdom. The analysis of 
the total supply in 1906-7 would be as follows :—from United Kingdom 
227,158 tons ; from Japan 4,505 tons; from Australia 25,863 tons, and 
ceiTing from all other countries the balance. The receiving province is Bombay, 
which in 1906-7 took 220,751 tons out of the total (262,286 tons). Of the 
ortSi< exports, Ceylon and the Straits Settlements are the most important foreign 
receiving countries. Out of the total exports in 1906-7 Ceylon took 404,14$> 
tons and the Straits 293,788 tons, and these figures approximately represent 
the relative demands of the countries named during the past five years. 
Practically the whole of the exports are made from the port of Calcutta, 
which being near the Bengal fields is the natural centre of distribution. 

To dream of a future of greatly expanded foreign export of coal from 
India does not necessarily involve the acceptance of a literal fulfilment 
of Horace Walpole’s reputed prophecy that England will be some day 
uture conquered by New England or Bengal.” An export trade has become 
an established fact and one of gxeat possibilities. His Excellency Lord 
Curzon, after inspecting a portion of the Jherria Coalfield, addressed a 
company of gentlemen interested in the coal-mining industry on January 
22, 1903. Speaking of the foreign trade, his lordship said“ Indian 
coal can hardly be expected to get beyond Suez on the west or Singapore 
on the east. At those points you come up against English coal on the 
one side and Japanese coal on the other. But I wish to point out that 
there is a pretty extensive market between, and I think that Indian coal 
should make a most determined efiort to capture it.” 

Coasting Trac/e.—The foreign exports represent, however (on an 
average) but one-fourth the total exports by sea from Calcutta. The 
other port towns of India itself draw very largely on Bengal for coal 
Bombay is by far the most important receiving port: in 1905, 1,067,779 
tons were consigned to the western capital. Then comes Eangoon, which 
in 1905 took 361,572 tons of Bengal coal; Karachi, 343,406; Madras, 
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199,425 ; Goa, 21,228 tons, etc. It is ty seizing tiiis interprovincial trade 
that the Bengal mines have so effectually curtailed the foreign imports. 

Rail^borne Traffic, —But it must not be forgotten that the figures 
quoted are neither the total exports from the Bengal mines nor the total 
receipts of the towns in question. Large quantities are carried by rail 
and river, and of course from all the other mines besides those of Bengal. 
The figures reviewed are alone those of the traffic by sea. The total 
transactions by rail in 1906-7 came to 7,648,688 tons. The corre¬ 
sponding returns for 1899-1900 were 3,921,623 tons. Calcutta drained 
in 1906-7, 5,353,013 tons, all but 1,868 tons being from the Bengal 
mines. The United Provinces of Agra and Oudh in the same year 
received 688,507 tons, chiefly from Bengal, This represents "the 
manufacturing enterprise of Cawnpore mainly. Bombay Presidency 
obtained Bengal or foreign coal from Bombay town, but over and above 
fairly large quantities from the Nizam’s Dominions, the Central Provinces, 
Bengal and Rajputana. Madras Presidency procured its coal from the 
Nizam’s Dominions and the Madras ports (and therefore very largely 
Bengal coal). Lastly Mysore State drew on the Madras ports, and 
consequently consumed Bengal coal chiefly. The bulk of these rail-borne 
transactions, it may be presumed, are concerned with the internal in¬ 
dustries, since the railways derive their supplies direct from the mines, 
which are often owned and worked by the railway (‘ompanies. 

^ OUTPUT OP THE INDIAN MINES,--lt may suffice the purposes of 
this abstract of information regarding the location, extent and pros¬ 
perity of tlie Indian mines to furnish a collective statement of the production 
for all India :— 


Year! 


Assam. 


Tons. 


1898 

1899 

1900 

1901 
1903 

1903 

1904 

1905 

1906 


200,329 

225,623 

216,736 

254,100 

221,090 

239,328 

266,705 

277,065 

285,490 


Ba¬ 

luchi¬ 

stan. 

Bengal. 

Burma. 

Central 

India. 

Tons. 

Tons. 

Tons. 

Tons. 

1 / 2 

3,022,090 

0,975 

131 

726 

15,822 

4,035,205 

8,105 

104 

569 

23,281 

4,978,492 1 

10,228 

164 

489 

24,050 ■ 

5,487,585 

12,460 

164 

302 

33,889 : 

0,259,236 

13,302 

171 

538 

40,909 i 

0,301,212 

9,300 1 

193 

277 

49,807 ! 

7,003,080 1 

, 1,105 i 

185 

774 

41,725 

7,234103 

j 1 

157 

701 

42,104 

: 8,017,820 

1,222 ! 

170 

292 


Central \ Uyukua- 

Citov. i 5 ,\n. 


119,709 
.159,576 
172,842 
191,516 
196,981 
159,154 
139 ,(>2 7 
147.265 
92.848 


Panjah ! 

. am::> ; 

Kashmir.' 


Tuns. 

394,622 

4(il,2l6 

46.9.291 

421,218 

455,424 

302,733 

419,516 

454,294 

467,923 


Tuns. 
85,s62 
HI,H35 
74,083 
67,730 
56,511 
, 44,703 
• 45,864 
62 622 


EAJR«- 

TAN'A. 

Tons. 

511 

4.249 

9.250 
12,094 
16,503 
21,701 
45,078 
42,964 
32,372 


Total. 


Tons. 

4,008,190 

5,09.3,200 

0,118,092 

0,035,727 

7,424,480 

7,438,386 

8.210,700 

H;417,739 

9,783,250 


With a view to supply the names of the cfliief mines, to exhibit their 
classification both geologically and geographit‘alIy and to demonstrate 
their output, the following further statement may be given :— 


Output of the Qondwaua CoalfleMs for the Years 1901-6, 


Coalfield. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

Bengal :— 

Tons. 

Tons. 

Tons. 

TonK. 

Tons. 

Tons. 

Daltonganj .. 

3,881 

19,352 

33,557 

50,517 

71,294 

87,768 

Giridih 

694,806 

776,656 

766,871 

773,128 

829,271 

803,321 

Jherria 

1,946,763 

2,420,786 

2,493,729 

2,889,504 

3,070,588 

4,076,591 

Rajmahal 

4361 

219 i 

^35 

274 

414 

577 

Raiiiganj 

2,841,699 

3,042,223 1 

3,066,720 

3,350,257 

3,262,536 

3,660,563 

Central India :— 

1 






Umaria and 

1 






Johilla 

164,362 

171,538 j 

193,277 

185,774 

157,701 

170,292 


Internal 

Trade. 


Bengal 
supplying, 
Oawnpore 
and Bombay. 


Singareni 

supnlying 

Madras. 


Indian 

Produc¬ 

tion. 


Classiff ca¬ 
tion of 
Mines. 
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Output of the Gondwana Coalfields for the Years 1901'~6 — cominuecl. 


Coalfield. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

Central Prov. :— 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Bellarpur 

— 

— 


90 

148 

916 

Bench Valley 

— 

— 

88 

— 

1,104 

32,102 

Mohpani 

43,046 

43,645 

31,443 

26,618 

22,998 

27,503 

Warora 

148,470 

153,336 

127,623 

112,319 

123,015 

32,327 

Hyderabad :— 
Singareni 

421,218 

455,424 

362,733 

419,546 

454,294 

467,924 

Total of Gond- 
WAisTA Beds ., 

6,264,681 

7,083,179 

7,076,376 

7,808,027 

7,993,363 

9,348,884 


Output of the Cretaceous and Tertiary Coalfields for 1901-6* 


Coalfield. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

Assam :— 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

i Tons. 

Makum 

254,100 

1 220,640 

239,328 

266,265 

276,577 

1 285,402 

Smaller Fields 

— 

456 

— 

500 

488 

88 

Baluchistan :— 

Ediost 

18,431 

25,982 

36,444 

38,574 

34,140 

32,500 

Sor Range and 

Mach 

6,225 

7,907 

10,465 

11,293 

7.585 

1 9,664 

Burma: — i 

Shwebo 

12,466 

13,302 i 

9,306 

1,105 

_ 

_ 

Upper Chindwin 

— 

— 

— 

1 _ 

— 

1,222 

Kashmir :— ( 

Ladda 

— 

1,138 

999 

270 

_ 

_ 

Panjdh :— | j 

Dandot (Salt I 

Range) 

67,730 

55,373 

43,704 

45,258 

61,618- 

57,438 

Attock 

— 

— 


336 

715 

10 

Shahpur 

— 

— 


— 

289 

15,671 

Rajpuiana :— 1 

Bikanir 

12,094 

16,503 

21,764 

45,078 

42,964 

32,372 

Total of 
Tertiary Beds 

371,046 

341,301 

362,010 

408,679 

424,376 

434,367 

Grand Total 

OF Indian Coal 

6,635,727 

7,424,480 

7,438,386 

8,216,706 

8,417,739 

9,783,251 


iian Ooal-g’as: Coal-tar. —It is exceedingly difficult to obtain informa- 

vworks. tion regarding the gas-works of India. In the Financial and Commercial 
Statistics published by the Government of India for 1904 (more recent figures 
are not available), mention is made of two gas-works, one in Calcutta, the 
other in Bombay. These gave emplopnent to 581 persons. It is believed 
there are other gas-works here and there all over the country, but mostly 
of a private nature, and therefore not returned under ‘‘ Larger Industries.” 
It is understood also that English coal is largely, if not exclusively, 
Its. employed in gas-maldng, and the by-products of these works are doubt¬ 
less disposed of but are not worked up to the extent customary in Europe. 
The coals most suited are coking coals that burn with a long flame. 

In the dry distillation of coal and in the manufacture of illuminating gas^ 
volatile products are obtained that condense and separate into (a) a watery 
liquid and (h) a tarry mass. The former is one of the chief sources of 
ammonia and its salts (see Alkalis, p. 48), and the latter constitutes coal- 
tar. (For Wood-Tar, see Pinus, p. 890.) The average results with good coal 
aregas 16*6 per cent.; ammoniacal liquor 14T per cent.; tar 5*3 per 
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cent., and coke 64 per. cent. From coal-tar may be prepared benzene 
(tbe commercial benzol), naphthalene, anthracene and phenol, also pitch. 

Briefly it may be said that benzene can be converted into aniline, 
naphthalene into indigotin (indigo), anthracene into alizarine, and phenol 
into carbolic acid. The reader will find numerous technical works that deal 
• with these substances and their manufacture. [Of, Blount and Bloxam, 

Chem. for Engin. and Mamif,, 1900, 55-87 ; Rawson, Gardner and Lay- 
cock, Diet Byes, Mordants, etc., 1901, 93-110.] 

The coal-tar colours may be spoken of as discovered by Dr. (the late qoIowcb. 

Sir) W. H. Perkin in 1856. He was then engaged in a study of the syn¬ 
thetic production of quinine, when he noticed that aniline on being oxidised 
gave a colouring matter. This he produced separately and gave to the 
trade under the name of “ Mauve.” This was the first of the long series 
of colours destined in a remarkably short time to revolutionise the tinc¬ 
torial industries of the world—the Aniline and Alizarine Colours, The 
influence of these modern mineral dyes has been more destructive to the 
tinctorial and textile industries of India than is commonly supposed. 

They have depraved the artistic feelings of the people, and demoralised Bemoraiised 
many of the indigenous crafts. But it doubtless can be upheld that the 
advances of modern tinctorial science ha\"e, in their ultimate issues, been 
in reality more constructive than destructive. The majority of the Indian 
vegetable dyes are fleeting, especially the yellows and greens. The best 
colours are the reds and blues. All Indian dyes are relatively expensive Expensive, 
and troublesome, and one of the most imminent modern dangers lies in 
the fact that there are good and bad, cheap and dear, fast and fleeting 
qualities of the coal-tar dyes. It has been in fact computed that there 
are at present about 2,000 distinct coloiirs of this kind offered for practical 
use, the manufacturers of which are often prepared to send expert dyers 
to the workshops of their customers in order to instruct the operatives 
in the technicalities of the dyes they sell. Recently it has moreover been 
proposed that a key-board” of colours should be'estabiished, with fixed 
numbers for each shade, so that the buyers of Indian goods may be able 
to dictate the colours to be used. This may be desirable for certain com¬ 
mercial transactions, but with the art crafts'it is likely to prove pernicious. 

Ail the femed natural dyes and tinctorial combinations of India have been Indian Byes 
already imitated and their vernacular names given to the fabricated 
coal-tar preparations {e,g. Peori dye, p.’765),so that nothing is left undone 
that could expedite the complete overthrow of the indigenous crafts. This 
statement is abundantly upheld by the returns of the imports. The Ejtjaaasioa 
Anilines and Alizarines received by India were in 1876-7 ^calued at 
Rs. 4,60,266; in 1886-7 they were Rs. 10,08,034; in 1896-7 Rs. 60,63,256 ; 
in 1903-4 Rs. 82,67,010; in 1905-6 a slight decrease, namely to 
Rs. ^75,71,314; ^and in 1906-7, Rs. 74,92,704. In another article (under 
Indigofera, p. 683) mention will be found of the progress in synthetical 
production of indigo. 

Coal: Coke.~An inferior quality of coke is obtained as a by- Coke, 
product of the gas-works. ^ It should not contain more than 10 per cent, 
ash; it is useful for burning cement and lime, or for domestic purposes. 

When coal is carbonised in ovens for the express purpose of producing 
coke, larger quantities are used than during gas-making. Coke is the 
main product, not the by-product. The coke is therefore superior because 
it has a higher calorific value. Caking coals are those best suited for caHng ooais. 
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coking because tbey form a compact coberent coke, but mixtures of 
caking and non-caking coal can be successfully carbonised. [Of. Blount 
and Bloxam, l.c. 83.] 

For many years past tbe Eaniganj, Jberria and Giridib mines bave 
manufactured coke. Tbeir output was in 1902 returned at 128,910 tons,, 
of wbicb Eaniganj produced 86,000 tons. Coke-making is a most im¬ 
portant industry, and one in wbicb tbe future will doubtless record much 
progress. It means tbe profitable utilisation of coal waste, and tbe ac¬ 
companying prosperity of tbe metallurgical industries. There are two- 
qualities, “bard” and “soft.” Ward {Rec. Geol. Surv. Ind., 1904, 
xxxi., 92 et seq.) bas recently published an interesting paper in wbicb 
be urges tbe necessity of introducing improved methods of manufacture 
of coke with a view to recover tbe valuable by-products presently being 
wasted. Commenting upon this paper, Holland bas explained that 
tbe backwardness of India in this matter proceeds from tbe limited de¬ 
mand for coke for metallurgical pmposes. “ At present about 300,000 
tons only of Indian coal are converted annually into coke, though a de¬ 
mand will naturally increase with tbe development of metallurgical in¬ 
dustries. Even as matters stand at present Mr. Ward bas shown that 
there is good ground for assuming that tbe additional outlay necessary 
for closed ovens of tbe ^ recovery ’ as well as tbe non-recovery t 3 rpe 
would be repaid. Assuming that tbe coal used for coke-making in India 
contains on an average 0*75 per cent, of available nitrogen, tbe present 
system of manufacture in open ovens means an annual loss of 2,250 tons 
of nitrogen, sufficient that is for tbe manufacture of 10,613 tons of sulphate 
of ammonia, wbicb at £13 a ton is worth .£137,969 or naore than 20J lakhs 
of rupees.” As showing tbe full value of this contention it may be men¬ 
tioned that it bas been ascertained that Java imported in 1901,21,700 tons, 
and in 1902, 23,400 tons, of sulphate of ammonia to be used as a sugar 

fertiliser. _ t * • 

Experiments recently made on a large scale in Germany and America 
bave confirmed tbe conclusions referred to above with regard to tbe suita- 
bibty of Bengal coal for tbe recovery of ammoniacal by-products, and 
arrangements are now well advanced for tbe erection of recovery-ovens 
on tbe Giridib, Eaniganj and Jberria fields. With a view to ifiiproffing 
tbe local market for tbe products, experiments are being conducted 
by tbe Agricultural Department to test tbe suitability of ammonium 
sulphate for Indian sugar-cane and other crops, whilst to meet tbe 
probable demand for sulphur tbe Geological Survey bas organised pros¬ 
pecting operations on a large scale in connection with tbe copper sulphide 
deposits known to occur within easy distance of tbe coalfields in Bengal. 

But to conclude these remarks on coke, it may be observed that so 
much bas been written on tbe subject that to give even tbe more 
useful references would occupy much space. Tbe Journal of the Society 
of Chemical Industry teems with descriptions of methods, apparatus and 
processes in all countries. Similarly, innumerable passages occur in these 
journals on tbe distillation of coal; on gas-making; on tbe gaseous 
products of coal; on tbe relation of petroleum to tbe hydrocarbons of 
coal; on tbe influence of lime on coal; on tbe determination of the nitrogen 
in coal; on coal-tar; on ammonia, etc., etc., subjects intimately as¬ 
sociated with tbe future of tbe Indian coal and coke supplies. [Of. Weeks,. 
Man. of Coke, 1892.] 
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UTILISATION OF COAL WASTE 

Coal: Patent Fuel and Briquettes.— lu connection with the 
observations already made regarding Bikanir, Kashmir and other coals it 
lias been explained that an industry has been organised in the production 
of briquettes from these inferior coals. This overcomes their excessive 
moisture and makes them^useful fuels. In Europe and America briquettes 
are produced in many different ways and of widely different materials. 
It would be beyond the scope of this work to deal \vith all the forms of 
briquettes, but the subject receives interest in India through the possibility 
afforded of utilising coal waste and working up inferior coals. 

Other methods of utilising the waste coal and bituminous materials 
might be mentioned, such as the manufacture of what is known as 
“water gas,” “mond gas” or “heating gas.” [Cf. Imp, Inst, Tech. 
Repts., 1903,_ 345-6.] The conversion of the accumulation of combustible 
waste material, near the Indian mines, into gas and ffnally into electric 
power might become of infinite value not only to the" mines but to 
numerous possible future industries likely to be originated in their 
immediate vicinity such as chemical works, potteries, etc. 

COCCUS CACTI, Linn. ; Milbxirn, Or, Comm,, 1813, ii., 208 ; 
Rroc. Board Agri. Madras, Nov. 18, 1895, CocciB^. The Cochineal- 
insect, Scharlach-worm, Mrmddna, hirmaz, hdranda, kirm, etc. A Scale 
Insect native of Central and South America, Mexico, Guatemala, etc., and 
distributed by cultivation to the West Indies, Teneriffe, the Canary 
Islands, Algeria, to some extent even to Spain and also to Java, India, etc. 

There are said to be two forms or qualities of this insect, the gra 7 ia ftrw and 
grana sglvestris. The former is generally spoken of as the cultivated and the 
1 atter as the wild cochineal. The cultivated insect is both larger and more vahiable 
than the wild, but whether these are distinct species or only races of the same 
insect cannot even now be said to have been definitely settled. The grana firm is 
Reported to be a native^ of Mexico, whilst the grana sglveMrw comes from 
South America.^ As against all this confusion only two certain facts can be 
set, the first being that recent and properly authenticated attempts to cultivate 
bhe true grana fina in India have utterly faiksd; the second that on three 
occasions a cvxjctr.v (possibly grana sylvestrie) has, so to speak, broken loose 
in India and utterly destroyed the throughout large tracts of the 

country. 

The Cochineal insect was discovered by the Spaniards in Mexico in 1518 
a,nd made known to Europe in 1523, but it was not imtil 1703 that Leeuwenhoeck 
exposed the error of regarding the insect as a seed (grana). It is just possible that 
tlie Portuguese may have attempted to introduce it into India in the 17th 
century, since in 1786 Dr. Amderson of Madras sent to Sir Joseph Banks specimens 
oi a dye-yieldmg which may have been a form of cochineal; and this seems 

no nave determined the East India Company to endeavour to introduce the true 
insect. Accordingly in 1795 Captain Neilson (Royle, Prod. Res. Ind., 1840, 60) 
orought from Brazil some OptutfUt leaves with the insects still adhering. This 
was apparently, however, the grana sylvestris. But, as already stated, there 
IS no knowledge of the acclimatisation of the grana fina in India. I may express 
TOy indebtedness to Major D. G. Crawford, I.M.S., for having called my attention 
•fco a pas^ige in Seton Karris Selections from the Calcutta Gazetteer (ii., 602) 

^^®kra advertises for stile ‘that pleasant and well-known 
villa of Rissura, about 50 bighas of ground and 120 bighas of Nepaulry, fully 
planted and now ready to receive the insect.’ The well-known villa may have 
oeen Warren Hastings’ house at Rishra.” It is not known whether a purchaser 
was ever fqimd, but there is no doubt that about the time indicated, Indian 
public opinion was greatly concerned with the prospect of a satisfactory acclima¬ 
tisation of tl^ true cochineal. The chemical achievements of subsequent yeaxs 
completely obliterated, however, all interest in the dye, and Rishra is no more 
but a jungle of Opuntia and other weeds. [Cf. F. Brandt, Cult, 
of S%lk, resum6from Rec. Madras Covt. and Board of Rev., 1871, 2 (Cochineal 
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PLANTS OF THE INDIAN NOPALEY 

introduced by Dr. Anderson.) ; also “ Nopalry ” (defined as “ Garden for Culti'V 
tion of Cochineal Plant and Insect ”), 13.] 

The favourite (and apparently the exclusive) food-plants of cochineal ^ 
various forms of Op%intiu ot Nopal —the prickly pear (see Opnntia, p. 822). T’. 

yvciTict fincL feeds mostly on Optvntia eoceiniiiifora, Haw., whilst the gTCLTicL 
vestvis is reported to live on several species, including o. moiiacantHaf Haw., O/i 
the common Indian form o. joiiienn, Haw. Considering the prevalence of t 
species of Op^mtia, it may be said there are not many recently collected spe»< 
mens of the genus* from India in the Royal Herbarium, Kew. Five species a .3 
however, represented by the sets present, and these in alphabetical sequence ar 
O. dectimaua, O. O. ficus-lndica, O, 'm.ontiea^ith.€i and O. tuna. Tlie 

is no specimen of o. eocciniUifera, and—^which may also be regarded as soix 
what signifi.cant—there is only one sample of o. muenii from Madras, and tin 
contributed in 1886, so that it would almost seem as if that plant had not bo 
known, or at all events little experimented with in South India, much before t; 
first decade of the 19th century. On the other hand, there are admirable samp>] 
from Madras of the other species just named, which are stated to have bo 
collected from Dr. Anderson’s garden on April 19, 1809. These are accordirx^ 
historic specimens. Of o. ntoufieantha it is said that it was “ the food of "t; 
wild cochineal.” That same species has on two subsequent occasions been so 
from Madras Presidency and once from the Panjab, so that it is probably widle 
distributed in India, and completely acclimatised. Of o, fieus-indioa, anotl* 
Madras historic sheet bears on the label the following observation: “ It is not ea^t: 
by the wild cochineal.” The specimen of o. decumana was wrongly nam 
0. coccintiiifena in the series from Dr. Anderson’s garden, but there is no nxe 
tion of whether or not the true cochineal insect fed on this or any other speo 
grown in Madras, o, iieenmana has more recently, however, been sent fr-c 
Madras, so that it appears to have become acclimatised. Lastly there is ox 
one sheet of o. tuna, and it also came from Dr. Anderson’s garden in Madx'-i 
Most of the Indian specimens of Opuntia preserved in the Herbarium, Kew, 
a parasitic scale insect (possibly a species of maspis), but no trace of cochiixo 
It thus seems possible the sudden extermination of the Opuntias of cerfic 
districts (such as that mentioned in Wilks, Hist. Mysore, hi., 89, in eonnecti 
with Tippu Sultan) might be accomplished by the parasite mentioned, wdtlxc 
supposing the sudden appearance and disappearance of a form of cochin.<e! 
The fact, however, that certain Indian writers affirm that the cochineal will o x 
feed on red-flowered Opuntia while others say that it prefers the yellow-fiowoi 
plant, is perhaps best e^lained by the supposition that there are at least ±> 
races or species of cochineal in India, though as yet not separately recogiiis 
by entomologists. Dr. Bourne {Bept., July 26, 1897) obtained grana sylvesi 
insects from Ganjam and found these on the yellow-flowered Opuntia ; ti: 
lived for a short time, and only a little longer on the red. He accordingly infex'j 
that as a measure of extermination of Opmitia the rearing of any form of coo 
neal w’as attended with so much difficulty that it w^as a failure. But it rxi 
thus be asked, would similar failure necessarily result with all the other spec 
of Scale Insect seen on the Opmitias ? 

The cochineal insect at its birth is viviparous and the male and female lax* 
are not distinguishable even xmder the microscope. After a few^ days, howe-s,- 
they fasten to the cactus-leaf, lose the power of locomotion, and become coverec 
the grana f/na by a short white down, and the grana sylvestris by a nxx: 
longer cottony substance which conceals the insect. The creature destinedl 
become the male is enveloped, along with the females, but in time becomes ence^s 
witliin a separate pouch or purse open at the blottom. From this in due tiixic 
emerges as a scarlet fly possessed of long transparent wings. It rarely fia 
however, to any distance but jumps and flutters about while visiting the fema.1 
and shortly after dies. The female, on the other hand, never emerges from 1 
case as a winged insect, in fact never moves again from the position she tc 
as a larva, but becomes absolutely torpid, round in shape, loses her eyes 
even all form of a head. She derives nourishment by means of a hollow poiixl 
tube, which she plunges into the fleshy texture of the cactus. She begins- 
yield her offspring after about three months, and it is at this stage that the proo 
of ‘‘ nesting ” is begun. Some eight or ten females are picked off the cactus -e 
put into a little bag of cotton-gauze or other cellular tissue, which is fastened to i 
underside of a fresh cactus-leaf by means of a thorn. The young larvse escape, sc 
out good positions, and when fixed repeat their cycle of birth, growth and dea-fc 
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HISTORY OF COCHINEAL DYE 

The female alone produces the dye, and is gathered for that purpose imme- 
^ately before the birth of her young. It is said that if the insects are stove- 
chied, their natural white powdery covering is retained, and the more valuable 
silver-grey cochineal ” produced, but if killed by steam or hot water they lose 
their covering and black cochineal ” is the result. There is, however, an alter¬ 
native opinion to the efiect that quality depends on choosing the right period 
to gather the insects. There are three commercial grades, viz. “ silver ornir, ’> 
“ black grain,” and the little valued “ granilla.” ® ' 

uses AND COAUWRCIAL FORMS OF COOT/NBAZ,.—Cochineal was fonnerlv 
much employed in dyemg wool, silk, and cotton : to-day it is a colour-ingredient of 
drugs and confectionery, and an artists’ pigment. It is almost entirely replaced 
by anilme dyes. Two different reds are obtainable from it—a bluish-red called 
crimson, and a fiery-red called scarlet. The great reputation these dyes enioved 
for many years gave to the English language the expre.ssion “ ingrained ” 
Cochineal is comparatively rich in tinctorial matter compared with most of 
the other natural dyes ; it contains from 10 to 20 per cent, of the pure substance 
which exists as a glucoside, carminic acid,” from which the true colourinir 
matter, carmine red is readily produced. The dye-stuff requires no preparation 
for the market, but before being employed by the dyer the insects are beaten to 
a powder.^ As already observed, the most valuable commercial form is “ silver- 
grey or silver gram, ” the white film which is here retained being due to a natural 
wax cocoerfn amounting to about 1 or 2 per cent, of the weight of the substance 
This silvery coating is sometimes imitated by facing the cochineal with talc 
and other mineral matter. In dyeing, cochineal is almost exclusively used 
the production of scarlet shades on wool in conjunction with a mordant of 
tm. With alum mordant it yelds a crimson shade. The Spanish historian Her- 
rara tells us that alum was the mordant used by the Mexicans, and certainly 
as far as Europe is concerned, it was not until 1643 that “ Kuster or Kesler a 
German chemist, brought to London the secret of using a tin solution in produc¬ 
ing the true scarlet. This secret he communicated to a Flemish painter, who in 
turn told or sold :^t to the famous Gobelins, whose tapestries embraced practically 
the first instances of scarlet-dyed hangings. ^ ^ 

In connection wnth painters’ colonrs, red inks, etc., the best-known modem 
application of cochmeal is in combination with alumina and tin to produce 
Cabmuje {D.JB.P_., n., 107) which is an almost pure lake. The best quality is 
known commercially as nacarat carmine and is insoluble in water, aleolwl ether 
t™entine, etc., but soluble in strong mineral acids. Other lakes prepared 
with cochmeal are Florentine and Crimson-lake. None of the preparations 
retam their intensity of colour when long exposed to light. [C/. Hurat, Painicre’ 
Colour^ etc., 1901, 261 ; Bawson, Gardner and Laycock, Diet. Dyes, etc., 1901 
110 ; Blount and Bloxam, Chem. for Etigin. and Manuf., 1900, 327.] 

TRADE.—Ab a dye, cochineal has been to a great extent superseded by anllinA 
dyes, this supersession appears to be steadily increasing. Thus the average 
imp^ed by India annually during the five years 1894-5 
seven years 1899-1900to 1905-6 the average 
was only 1,583 ewt. In 1903-4 the amount had fallen to 1,156 owt., valued 

tc ^ 2,22,914), and in 1906-7 

to 1 ,o 33 cwt. (Ks. 2,62,568). In the same period of twelve vears the imports of 
aniline dyes had increased by just over 100 per cent., totalling"in 1906-7, 6,003,849 
^ Cochineal comes almost exclusively from the 

“ F^ce to Bombay. The re-export trade has practically 

wished. [Of. Paulue Mgm.eta (Adams Comment.), 1847, iii., 180; Hwiigbergen 

1^'’ Trade and Manuf. N. Ind., 

itwBuli DeCandolle, Orig. Cult. Plaits, 274-6 I 

-Kept, on Prickl/y Pear as Fodder, 1892; 
Genna^us, m Cyprus, 1897 ; Bourne, If%d, Agri,, 1898 ; Maiden, Agri. 

Oaz. N.-S. Wales, 1898, 9, 980-1008 ; Thorpe, Diet. AppL Ohem., 1898, i., 576.] 
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, NUCIFERA, Linn.; FI. Br. Ind., vi., 482; Fryer, New DJE.P., 

7^'r,^' 7 and pL ; Miquel, FI. Ned. Ind., 1855, iii., 416-69. 

05-72 ; Shortt, Monog, The Cocoanut Palm, 1888; Nicholls, TexAook Iron. Oocoamit. 
Agn., 1892,165 et seq. ; Semler, Trop. Agrik., i., 616-58; Sadebeek, DieKul- 
turgew. derPeut. Kolon., 1899, 25-33; Mnkerji, Handbook Ind. Agri., 1901, 
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THE COCOANUT PALM 

284-7 ; Cook, Orig. and Dist, Cocoa PaZm (contrib. from Nat. Herb. L ,S.A.), 
1901, 257-93 ; Gamble, Man. Ind. Timhs., 1902, 739 ; Safiord, Useful PI. 
of Guam (contrib. from U.S.A.), 1905, 233-43 ; Firminger, Man. Qard. 
Ind. (ed. Cameron), 1904, 198-200 ; Palmeae. The Cocoanut (Coconut) 
Palm, Porcupine-wood, known in tbe cHef Indian and Eastern vernaculars 
as ndrel, ndriyal, ndrihel, ndrgil, maar, tenga, thenpinna, Icobbari, nur, 
halapa, (MaL), fol (Sink.), ong (Burm.), niu (Poly.), etc., etc. This tall 
pinnate-leaved palm is indiscenous to tke islands of tbe Indian and Pacific 
Oceans, but now cultivated througbout the tropics in all warm moist 
situations, such as along the sea-coasts of India and Burma. 

Habitat.—The cocoanut is essentially a tropical plant, and while it 
can grow up to the 25th degree N. or S. latitudes, it but rarely ripens fruit 
in the extreme limits of its region. From the Bay of Bengal it follows 
the Gangetic basin inland some 200 miles, but on the coast of India genemlly 
does not penetrate for more than half that distance. Buchanan-Hamilton 
{StaU Acc. Dinaj., 1833, 150) found that it ripened fruit with difficulty at 
Dinajpur, but I have seen it do so at Falakata, which is considerably 
farther to the north, and a writer [Journ. Agri.-Hort. Soc. Ind., 1898) speaks 
of it fruiting freely at Dam Dim in Jalpaiguri, or 300 miles from the sea. It 
also fruits abundantly in South Sylhet. It would thus appear that the 
limit of fruit-production, viz. the 25th degree, is frequently exceeded in 
the immediate basins of large rivers. Hence it may even grow in Assam, 
though it will there ripen its fruits very indifierently. On the west and 
south coasts of India, on the other hand, its cultivated distribution is 
much more restricted. In Kolaba and elsewhere it may be found on the 
immediate shore and for 50 to 80 miles inland, ascending the hills to about 
3,000 feet. Further to the South in Mysore, for example, it passes inland 
to nearly double that distance. It very possibly gave the name to the 
Cocos Islands and is plentiful on the Laccadive and Nicobar groups, but 
not in South Andaman. Gamble says ‘‘ the cocoanut palm is^ not, like 
the palmyra, a forest tree, though it may be seen practically in forest, 
grown in gregarious plantations all round the Indian coasts and on some 
of the islands.” The Indian region may thus be said to be the lower basins 
of the Ganges, Brahmaputra and Irrawaddy, also the Malabar and Coro¬ 
mandel Coasts and adjacent islands—Madras Presidency being the chief 
producing area. 

History,—On the assumption that it originated in the islands of the Indian 
and Pacific, there would bo little to prevent its having been carried even by 
currents of the sea, or in some cases by primitive man, to the western shores of 
America and to the coasts of Southern China, Siam, Burma and India, in prehis¬ 
toric times. This is so natural and obvious a supposition as to render most of 
the learned arguments indulged in by authors on this subject superfluous. The 
Spanish, Portuguese and Dutch travellers may have greatly aided in its distri¬ 
bution, more especially in conveying it to the east coast of America, to the West 
Indies and to Africa, but a wide natural distribution had doubtless taken place 
long anterior to the discovery of America. It is, therefore, hardly of serious 
consequence whether or not it may have been indigenous to tropical America as 
. well as to certain of the islands of the Pacific. Its natural habitat is undoubtedly 
maritime. It is known by so many widely diversified names, in the regions of its 
present production, as to necessitate a vast antiquity. But as possibly indicative 
of a stronger claim for an Asiatic than an American origin, derivatives from its 
Sanskrit name ndri-hela have accompanied the palm eastward very nearly to 
the shores of America and westward to Madagascar and Turkey, to a far greater 
extent than can be shown for any other classic or ancient name that it possesses. 
This does not of necessity involve its being accepted as in<hgenous to India, but 
simply that its extended cultivation accompanied Sanskrit influence. 

350 


EARLY EUROPEAN KNOWLEDC4E 


NUCIFERA 

Cultivation 


Actual Eecords. 


Early European 
Knowledge. 


Greek and Eatiu 
Knowledge. 


Do Candolle ultimately inclined to the idea of an origin, in the Indian Arclii- 
pelago, [Cf. Orig. Cult. Plants, 429-35.] Cook has taken great pains to ref Lite De 
Candolle’s arguments and thus to stoutly uphold an American origin. He main¬ 
tains that it is no fault of the palm that the early inhabitants of America neglected 
to record its history, but similarly neither was that neglect India’s “ fault.” We 
are Justified in dealing with the records that exist. Wiesner {Die Bohst. des 
PfLanzenr., 1903, ii., 419) advances no personal opinion but quotes authority 
for a dual nationality (American and Asiatic.) Jumelle {Les Cidt. Colon., 

1901, 88-101) is opposed to the belief that the nuts were brought by currents 
from America to India and inclines rather to the view of an Indian origin. The 
plant was known to Cosmas in the 6th century a.d. (who calls it argellion, a 
name doubtless derived from the Sanskrit), and John of Monte Corvino, in the 
13th century, speaks of it as the Indian Nut ” (as the Arabs do to this day). 

ICf. Yule, Cathay and The Way Thither (ed. Hakl. Soe.), clxxvi., 213.] At 
was also seen and mentioned by Marco Polo in the 13th centui'y,’ imder the 
name “Indian Nut.” [C/. Travels (ed. Yule), i., 102,- ii., 236, 248, etc.] 

In later times exhaustive and most picturesque accounts of the cocoanut 
in India were given by Varthema {Travels, 1510 (ed. Hakl. Soc.), 163). by 
Linschoten (1598 (ed. Hald. Soc.), ii., 43-51), by Baber {Me 7 noir 8 , 1526, Leyden 
and Erskme, transl., 327), and by Abul Pazl {Ain-i-Akhari), etc., etc., to whose 
accounts the well-known description in Household Words, and later that of 
Tschirch {Indische HeiUund Nutzpflanzen, 1892, 144-56) appear to owe much. 

The question of the early European Imowledge of the cocoanut is discussed 
by Humphius {Herh. A?nb., 1750, i., 8), who quotes the pa.ssages of Theo¬ 
phrastus {mst. PL, IV., 2 (ed. Scaliger), 1644, 286) and of Pliny {Hist. Nat., xiii.. 
ch. 9 (Holland, transl.), 1601, 390) which have been supposed to refer to 
ntmi/ep-a. The names given by these ancient authors are Cuciofera and Cocos 
but cocos might be given to any nut. A much more likely derivation is that 
furnished by ‘ Barros (1553), Garcia de Orta and Linschoten, viz. from the 
Spanish coco {macaco, Portuguese) applied to a monkey’s face, an admirable 
allusion to the three scars or markings on the base of the shell. Coca (a shell) 
might have been the primitive suggestion of that name. {Cf. Oviedo, Hist. Gen 
hat. de las Ind., 152b (ed. 1851), i., 335 ; Garcia de Orta, 1563. Coll., xvi, 

Acosta, Tract, de las Drogas, 1578, 107 ,* Pyrard, Voy. B. Ind., 1601 (ed. Hakl 
i Clusrns, Arom.Hist., 1605, i, oh. xxvi.; Boym, M. Sin.. 

^56, f-f2; Thevenot, Travels %n Levant, Indostan, etc., 1687 nt iii 17' 

New Aco.JI. Ind., 1727, i., 296, 306; Forster, PL Esc.. 1786,’ 48 
^rengel, Htai. Rei Herh., 1808, 103, 269; Milbum, Or. Oomm., 1813 i 277—8 
Comment.) 1847, iii., 438-9 ; Hobaon-jobson (ed! 

Crooke), 1903, 228—9, 233—4; Joret, Les PI. dans L'Antiq., 1904, ii., 299, 360 1 
CULTIVATION.— Eot seed purposes ripe nuts should be chosen from 
trees of mature growth but uot too old. After being kept from four to six 
weeks, seed-nuts are planted just below the surface of the soil and about 
a foot apart. Ashes and salt are freely scattered in the trenches as manure 
and as a protection against insects. The seedlings thus obtained mar 
be planted out from two to six or more months later, preferably at the 
beginning of the rams. Such is the usual method, which will be found 
described fully in the Thclionary. In some parts of India, however 
the young plants are not removed from the seed-beds for one or even two 
years. In Java and the South Sea Islauds the Natives haug the nuts for 
some months in the open dr, under the eaves of their houses, uutil the 
shoots and roots appear. The seedlings are then put into the positions 
which they are to occupy permanently. This method has been freely 
adopted by Emopean planters owing to its great saving of labour and the 
ready facility it afiords for rejecting had or weak plants. A further method 
IS to leave the nuts to dry for four to six weeks and then to lay them 
close together in a damp shady place until the shoots that appear 

12 inches long. They are then planted in their Dktanoe apart 
peirnanent positions, and should not stand nearer each other than from 
^6 to 30 feet apart each way. It should he remembered that for 
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THE COCOANUT PALM 

fructification tte coeoanut requires absolutely open air and plenty of 
sunsLine. The subsequent treatment consists in hoeing the ground around 
the stems and manuring them, especially with salt, at the beginning of the 
rains They may be easily transplanted when only a few years old, and 
in many cases with advantage, but the new pits into which they are 
placed must be filled with good soil, manure, and a little salt. [Of. Produce 

WorU, Jan. 17, 1896.] . ^ i 

Yield.—Coeoanut palms will bear fruit, according to the locality and 
the care expended on them, in from five to ten years. They throw out a 
spathe and a leaf every month, and each flowering spike yields from ten 
to twenty-five nuts. The yield varies according to the soil, chmate, care . 
expended, and also variety grown. It has been placed by some authors 
as high as 200 to 300, by others as low as 30 nuts-per tree per annum, but 
a safe average might be 80 to 100, or say 6,000 nuts per acre; and at 4 lb. 
to each fruit this would give a total crop weight of tons an acre. Lastly, 
the pahn will continue to bear such crops for 70 to 80 years. 

Cultivated For/ns.—Although the Natives recognise many varieties 
or races, these are doubtfuEy distinct botanically. Moreover, they are 
so numerous that it would be almost impossible to enumerate even the 
better known “ sports ” and cultivated conditions that are claimed to emst. 
There are for example, 26 commonly counted in Java—^Miquel especially 
describes and names 18 of these and calls them varieties; 40 in the 
Philippines : 5 recognised in Ceylon; 30 in Travancore alone accortog 
to Dr Shortt; lastly, Jumelle (l.c. 92) and Firminger, both compihng 
from M. Le Goux de Flaise, say of India that it is custoniary to recog- 
nise 7 forms :—(1) Coromandel or Brahmin nut, a yellowisii-red form ; 
(2) the Kanara, a very woody ovoid nut; (3) tbe Malabar ; (4) Maldive, 
small and spherical; (5) Achem, small and ovoid ; (6) Nico&ar or pointed 
nut, the biggest of all, and (7) the Ceylon nut. The Bra^n nut is 
esteemed for its milk but is inferior in lofra and coir. Of Ceylon it 
is said there are two special dwarf forms : (a) the King Coeoanut, wMch 
produces a golden-coloured fruit, but rarely attains a greater height than 
20 feet. It is confined to the gardens of the better clashes. (6) A still 

smaller plant much sought after. , , i -n « „ 

Soil and Climate.— M. writers admit that the palm will grow efiec- 
tively on sandy soil, but Semler and others point out quite clearly that it 
must not be dry sand. Many soils otherwise unsuitable can be adapted 
bv adding the necessary manures; thus clay soils can be made poro^ 
by admixture of sand and fertilised by the addition of calcareous salts. 
Jumelle observes that the coeoanut requires heat, moisture, a porous 
soil, calcareous salts, alkaline salts, a certain quantity of sea-salt, and a 
fair amoimt of animal manure. It should be noted, however, that animal 
manure if too freely applied is apt to encourage a weevil pest (mdetnfra). 
The best manure (vegetable) appears to be coeoanut husks. [0/. Irop. 
Aqri 1893 xiii., 106-8.] Semler observes that the most desirable position 
is a porous’soil sufficiently near the sea that at Hgh tides the sea-water 
mav permeate the trenches cut for that purpose. Cochran {Trap. A^i., 
1897, xvii., 173) and Jumelle (Lc. 94) give chemical analyses to show 
how very important salt is as a manure for this palm. 

It is necessary that the temperature should be fairly even all the year 
round, 75*= and 50® F. being the extremes. If the rainfall be evenly 
distributed throughout the year some 48 to 50 in. will suffice, but if less, 
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the planter must resort to artificial irrigation. [Of. Baur, Ind, Gard., 
Dec. 14, 1899; Cochran, Trop. Agri., 1900, xix] 


ADDITIONAL PBCULIARITIBS OP INDIAN CULTIVATION.Sombsy.^The Bombay, 
cocoanut is only common in the south of tliis Presidency, and its chief value 
lies in the rich supply of toddy it affords. In Kolaba district, however, the soil 
and climate are found so suitable that the toddy exceeds the demand. The average 
annual yield of nuts is said to be about 120 per tree, and each palm may bo 
reckoned to have cost about Rs. 9 up to the point at which it begins to yield. In rimaa. 
Thana district the annual yield is estimated at 75 nuts to each palm. The dry- 
nuts are sometimes thrown into a well and loft to sprout there, being subsequently- 
put into a nursery : or they are allowed to fall from the tree and then buried. 

In the Kathiawar district they are planted and grown in pits 3J by 3 feet Kdthiawiir. 

in diameter, cut out of solid limestone and filled with mould. *Iu Kanara 

Kdthiawar and Ratnagiri the cocoanut is abundant, and in the latter district 

the average annual profit from each tree is said to be about Rs. 1-3-0. During 

the Narral Furnima ” or Cocoanut Postival of the Hindus, which is supposed to Cocoanut 

mark the end of the monsoon in August, Bombay Natives throw nuts into the 

sea to propitiate the god of storms. [(7/. Madras Mail^ Aug. 23, 1899.] 

Madras. —This Presidency, especiidly the Malabar and Coromandel Coasts, Madras 
is the chief seat of the Indian cocoanut industry. The Laccadive Islands 
also send their contingents to ports on the Malabar Coast, the produce of both 
being reckoned together. The Maldives are under a Sultan who is subordinate Islands! 
to the Governor of Ceylon; the coir produced is conveyed to India and lost sight 
of in the customary trade returns. The Godavari district has been called the Godava - 
“ Paradise of the Cocoanut palm,” the delta of the river showing an abundance 
of the trees. ^ Mr. Lushington, District Forest Officer of Kistna, stated in the 
Tropical Agriculturist (Jan. 1, 1895, xiv., 457) that 200 nuts per annum was a 
very moderate estimate for good fruiting trees in the Godavari district, and indeed 
an even higher average (250 to 300 nuts per annum) has been quoted for Ceylon 
highly manured palms {Trop. Agri., April 1, 1893, xii., 650). In Travancore Travancore. 
800,000 trees were counted during settlement operations iix 1902, and it is 
estirnated that 25 per cent, should be added for non-taxpaying areas. [Gf. 

Capital, Oct. 30, 1902.] In South Kanara, plantations extend along the whole S. Kanara. 
coast-line, the average to the acre being about 120 trees each, yielding 40 to 50 nuts 
annually. The seed-nuts are usually not plucked but allowed to fall from the trees. 

In Mysore there are said to be four varieties of the cocoanut—red, red and Mysore, 
green, light green and dark green. Toddy is not made from the palm, as the fruit 
is more valued. Occasionally a few green nuts are cut for the juice and for their 
fibre. The Mysore cultivation is to some extent peculiar, and a full account of 
it will be found in the Dictionary. 


On the Nicobar Islands the palm is very abundant, the annual yield being 
estimated at about 10,000,000 nuts. In the Andamans it is said to be a com¬ 
paratively recent introducton. In 1901-2 there were estimated to bo 42,997 
cocoanut trees in bearing and 64,821 not, and in the same year 428,897 nuts were 
received into the oil-factory at Viper. 

In Burma success would appear to depend largely on the district. Mason 
(Burma and Its People (ed. Theobald), 1883, ii., 143) says that the palm will not 
thrive except near the sea, and in many parts the seedlings are believed to damp 
off. Some years ago it was reported there were 10,000 acres under cocoanuts 
in the Bassein district of Pegu alone. 

In Bengal the cocoanut is plentiful throughout the lower Gangetio basin, but 
as a rule only in garden cultivation, and the produce is not much in excess of 
local demand. PHoiniJc and not Cue os is the palm used in this province as 
the source of toddy and sugar. In the districts of Barrisal, Backergange and 
Noakhah it is extensively grown in plantations by itself or along with the 
Areca-nut palm. Throughout Bengal the opinion prevails that to fruit well the 
lower two or three leaves must be removed in September. 

Upper India and the Central Provinces the cocoanut is not cultivated. 


Nicobar. 


Burma. 


Bengal, 


Eemoval of 
Leaves. 


BNBMIBS TO TUB COCOANUT. —The greatest danger to which this palm is -pnA-rniiaa 
subject arises from the attacks of various insects, mostly the grubs of beetles. Of a ^ f 
these nutoeeru ruhns, a large insect with a reddish-brown head, appears to attack 
the root and subsequently to find its way into the stem; it is believed to be 
especially prevalent when the ground has been too richly manured. Jumelle 
{l.c. 100) says a similar insect lays its eggs in the stem and the larv^ bore 
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their way to the terminal bud, which they devour. The danger of such pests 
is averted in the Straits Settlements by sprinkling the young palms with salt 
water. Another destructive beetle is Caiandra paitnarttm, a species of Elephant- 
beetle which destroys both the young leaves and the terminal bud, thus rapidly 
killing the palm. It is especially prevalent in the Malay States. On the 
Coromandel Coast boring grubs are extracted by means of a barbed steel probe. 
They are eaten as a delicacy by the Burmans, who are great adepts at extracting 
them. The Bhinoceros-beetle {Ort/etes riiinoceroaf Linn.), a large black or 
brown scarab, has been reported as especially destructive to palm trees in Madras 
and Singapore. It damages the trees by cutting holes through the young leaf- 
shoots. The larvae of a large weevil {RftytieHophav'us ferragi'nens, 0//u.) kill 
a great number of trees by tunnelling into the trunks. The only cure for this is 
extraction, though the use of salt and brine is often beneficial. 

The leaves of the palm are also much injured by other insect pests a.nd the 
life-sap sucked from the plant. Certain of the Coccidje —the Scale Blights— 
such as Aspiflit^ftis Signoret, and J>acty1opins cocotia, MasbeH, are 

especially destructive in the Laccadive Islands, and are the more dangerous 
because it is difficult to proceed against them by ordinary methods of spraying. 
[Cf. Maokell, in Ind. Mu8 . Notes, 1896, in., 1, 66-7.] Semler says {l,c. 646) that 
a large wasp is in the habit of making its nest in the young fruit. The only 
remedy is the destruction of the nest. 

Larger and more easily checked enemies are rats, squirrels, fiying-foxes, wild 
cats, tree-dogs {JPuraaoxurtts), etc., which sometimes eat the young fruits and 
often destroy the terminal bud. As a remedy, Semler suggests that a preparation 
of cocoanut kernel with arsenic, pulverised glass and strychnine, or the like, 
should be put into cocoanut shells and himg in the trees. Against rats the 
mongoose is the best protection. Nicholls recommends covering the trunk of 
the palm with sheets of tin or galvanised iron for some twelve inches, the 
rats being unable to climb over these. The young plants must also be protected 
against the ravages of wild hogs, elephants, cows and porcupines. When a 
palm has actually been killed by beetles or other pests, care should be taken 
to destroy the whole stem by fire, as a single palm left lying or utilised for 
posts, rails, handrails to foot-bridges, etc., may contain and send out enough of 
the pests to destroy an entire plantation. It has accordingly been suggested that 
the preservation by planters of infected timber as well as the non-destruction of 
infected cocoanut-refuse should be made a statutory offence, since such nearly 
always constitutes a public nuisance and too often involves a public disaster. 
ICf. Ridley, on Destruction of Cocoanuts hy Beetles, Singapore, 1889 ; Tennet, 
Ceylon, ii., 529 ; Ind. Mus. Notes, 1891, ii., 8-9 ; 1893, 175 ; 1903, v., 127 ; 
Watt, Plague in Betel-nuts, AgrL Ledg,, 1901, No. 8, 140; Trop. Agri.,. 1904,, 
xxiii,, 636; Butler, Diseases of Cocoanut, in Board Rev, Madras, 1908, No. 786.] 
—This useful plant yields various fibres or fibrous materials. 
A delicate tomentum or cotton, found at the base of tbe leaf, is employed 
as a styptic. The leaves may be used like those of other palms for many of 
the purposes of paper. The leaflets of two or more leaves are braided into 
mats that are used in house-construction. They are also often stripped 
ofi and made into brooms, or their midribs separated and so used. 
Again, the leaves are frequently employed as thatch, and dried they may 
be utilised as crude torches. The half-fruit (nut with adhering pericarp) 
is largely used as a scrubber. 

History. —The important fibre, however, is of course the Com which 
is obtained from the thick outer wall of the fruit (or husk). This seems 
to have been known to the early Arab writers as hanbdr, being so called, 
for example, by Albirum (c/. Journ. As,, ser. iv., tom. viii., 266) in the 
11th and by Ibn Batuta (Voyages, etc,, Sac. Asiatique, 1858, iv., 121) 
in the 14th centuries. Ooiies. ILendas da India, ii., 129-30) tells us that 
the Governor (Alboquerque) of Cananor devoted much care (1510 a.b.) 
to the preparation of cables and .rigging of coir (cairo), of which there 
was great abundance. Pyrard (Voy, E, Ind, (ed. HaH. Soc.), 1887, i., 250) 
speaks of the revenue having been paid (in 1610 a.d.) of cairo by the Mal- 


354 



COIR FIBRE NucipbrI 

dives. Tlie word coir did not come into tlie Englisk language until tte 
eighteenth, century. It is doubtless an Anglicised version through Portu¬ 
guese Cairo of the Malayal verb hdydru = to be twisted (kdyar, Mai. and 
Tcdyiru, Tam.). Both the fibre and the rope made from it appear to have 
been exported to Europe in the middle of the 16th century under the name 
Unbar, a misrendering, very possibly, of Miyar. But it was actually First Exported 
not until the Great Exhibition of 1851 that coir rope and mattin^ to England, 
attained commercial importance in England. Thus Milburn, writing as 
late as 1813, observes that cocoanuts are an article of considerable trade 
in all parts of India, and that coir ropes are much esteemed there. He 
says nothing at all of any exports to Europe. It deserves notice, too, that 
the collections of early letters of the East India Co.’s servants, published 
by Mr. W. Poster, contain no reference to the cocoanut fibre. 

Pmduction.—ToMng India as a whole, coir is only obtained as a by- ooir a 
product. As will be seen under the notes on trade, the present-day Indian 
exports are almost entirely made from Bombay and Madras, and it may be 
said that Madras, Cochin, the Laccadives and Malabar are the only parts 
of India that produce coir on a commercial scale. According to the Manual 
of S. Kanara (1895, ii., 147—8) about 5,000 persons depend for their living Kanara. 
on the manufacture and sale of coir in that district. It is further said that 
3,000 cocoanuts produce 1 candy of coir. The cost of raw material and Cost, 
manufacture is about Es. 15 and the selling price about Es. 20 per candy. 

Elsewhere in India the fibre is dark and coarse, and not comparable to the 
fine qualities of the above-named districts or to that of Ceylon or Singapore. 

There are many reasons for this. Situation is one ; the fibre would seem ooarse Fibre 
to beconae coarser at a distance from the coast; but variety, age at which 
the nut is gathered, care and skill in steeping, beating, and cleaning the 
fibre, etc., etc., are all factors of no small importance. If the palm be 
cultivated for the supply of juice or to afiord ripe fruit, the fibre usually 
proves in the one case imperfectly formed and in the other overripe. 

Such, at least, is the common opinion, although according to Wiesner 

(^.c. ii., 420) only three varieties of C. nucifera are really suitable for the Specific 

production of coir, viz. rufdla, eupuUfmmiis, and stupposa, and the first 

named gives the finest and most elastic fibre. These are three out of the 

eighteen forms given by MiqueL Wiesner, however, would appear to have 

adopted for general application a criticism which Miquel (lx. 65) originally 

intended exclusively for the Dutch East Indies. In many countries such Specially Long 

as bruam a specially long fruit is grown for the express purpose of affording 

the long straight-bristle fibre. Of Indian coir it has been commonly 

affirmed that the best comes from Cochin, and that as a result attempts 

have been made to imitate the light colour of the Cochin fibre by bleach- CocMn. 

1^. But the chemicals used in this process destroy the elasticity of the Bleaching, 
fibre and render good qualities bad and inferior qualities worthless. 

Neither does it seem qmte clear whether by Cochin coir is meant com- 
merciaUy the produce of the Native State or that of the whole coast of 
Malabar, or indeed all high qualities from whatever country obtained It 
IS said that for fibre the nuts should be cut in the tenth month; it would 
appear, however that a large quantity of riptf nuts are exported to Europe 
m husk and the coir separated on arrival. 

Manipulation. Concise accounts of the various local methods of re- Prepara- 
moving the fibre from the shell and of separating and cleaning the coir have 
been given in the Dictionary {l.c. 428-30), to which the reader is referred. atSSI’ 
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Briefly it may be said tbat for tbe first process an iron spike is fixed in the 
ground with point upwards, and tbat the nut is so struck on tbis tbat tbe 
point penetrates between tbe nut and tbe busk, and causes them to separate. 
A Native can treat in tbis way about 1,000 nuts daily. Altbougb many 
macbines bave been tried for tbis purpose, bitberto none bave been found 
wbicb can compete witb band-labour. The busks after being retted in 
brackisb or sweet water for 7 to 18 months are crushed either by band 
or by machinery, and tbe fibre extracted. Fresh water is said to injure 
tbe fibre. Tbe retting process is sometimes dispensed witb, tbe busk 
being steamed till tbe fibre separates. After 1. ing dried tbe fibre is 
will owed ” or cleaned of dust and refuse, and it is finally separated into 
various grades or qualities such as “ mat ” or long fibres (used for spinning 
purposes); ‘‘ brush and broom ‘ bristle ’ ”—tbe shorter and stifler fibres ; 
upholstery, tbe tow or curled fibre; and tbe dust or refuse employed 
as a manure and for other purposes. Tbe best bristle fibre done up in 
small bundles, and witb tbe fibre stretched straight and clean, may fetch 
£30 a ton. Tbe mat fibre is worth £20 per ton and the waste £10 a ton. 

Under a high pressure a cocoanut dust was found to make a rather 
brittle cardboard wbicb on being touched by water would instantly swell 
up and close any bole made in it. Tbis was looked upon, some ten years 
ago, as a valuable discovery for rendering warships practically unsinkable 
by gun-fixe. Tbe ordinary uses of coir, coir-yarn, etc., are so well known 
in most households, tbat it seems superfluous to attempt an enumeration. 
Coir-matting, coir-ropes, cocoanut brooms and besoms, hassocks, ham¬ 
mocks, “ bass ” for nursery men, bags for seed-crushers, oil-presses, etc., 
are amongst tbe many forms of manufactured coir. Coir rope is especially 
serviceable in India because it does not sufler from tbe damp climate, and 
sails are accordingly sometimes made of coarse coir-clotb. In tbe Laccadive 
Islands mats made of cocoanut leaves are used as sails. In Ceylon and 
India tbe fronds are split and woven into neat baskets. \Cf, Bodge, 
Vseful Fibre Plants of the World, 120-3.] 

Yield ,—As regards yield of fibre per nut and price, it has been said 
tbat 10,000 busks treated in England yield about 50 cwt. of spinning fibre 
and 10 cwt. of brush fibre. In Ceylon 40 nuts are reported to give 6 lb. of 
coir (or say 13J cwt. to 10,000); in Madras 18 large nuts and in the 
Laccadives 60 small nuts give a similar amount; but whereas a pound of 
Laccadive coir spins to 35 fathoms (210 feet), a pound of tbe coir from 
large Madras nuts will only measure 22 fathoms (132 feet). 

Prices .— The quotations for Coir on the London market, as published by 
Messrs. Ide & Christie, October 15, 1907, may be here given. The spot values 
were as follows :— 


CoiE Yabh— 

Common to good Cochin Boping Dholls 
„ „ „ »» Bales 

„ „ fair Cochin Weaving „ 

Fair to good „ „ „ 

Good to extra „ „ . ,, 

Common to fair Ceylon Dholls and Ballots 
Fair to good Ceylon Ballots and Bales .. 
Good to extra Ceylon Ballots 
CoiB Fibre— Coonnsr, common 
fair .. 

good .. 

Ceylok, short to fair 
clean long .. 


£ a. d. £ a. d. 

11 0 0 to 14 0 0 

12 0 0 „ 15 10 0 

14 0 0 „ 19 0 0 

20 0 0 „ 25 0 0 

25 0 0 „ 29 0 0 

14 0 0 „ 18 0 0 

20 0 0 „ 22 0 0 

23 0 0 „ 28 0 0 

8 0 0 „ 15 0 0 

17 0 0 „ 19 0 0 

20 0 0 „ 23 0 0 

6 15 0 „ 8 0 0 

9 0 0 „ 11 0 0 
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A EECORD OF TRANSACTIONS AND PRICES 


ContRoPE—4|to 6 inch .0 0 to 2 I 1 0 0 

?f ” “2 ” . 15 0 0 „ 21 0 0 

‘■t >f » ■ ■ .. • • 15 0 0 „ 21 0 0 


For the Month of September. 

Landed Delivered 
1907. 1907. 

Yapust .. .. 190 tons. 485 tons. 

Fibee .. 90 „ 106 „ 

Rope .. .. — „ 13 „ 

Landed from Jan. 1 to Oct. 2 . 

1907. 1906. 

Yaen .. .. 3,791 tons. 4,861 tons. 

Fibee .. 786 „ 1,144 „ 

Rope.. .. 112 „ 263 „ 


Stock Oct. 2 . 

, 1907. 1906. 1905. 

1,600 tons. 2,925 tons. 1,936 tons. 

234 „ 621 „ 794 

164 „ 216 :: 88 :: 

Delivered from Jan. 1 to Oct. 2 . 
1907. 1906. 

4,723 tons. 5,012 tons. 

629 „ 1,423 „ 

143 „ 166 


Qw J' Kfl ’ Morris, Cant. Led. in Joum. Soc. Arts, 1895, 

,77 ’ Useful F^ihre Plants of the World, 1897, 120-3; Kew Bull. 1898 

(add. ser., ii.), 245-8 ; Hannan, Text. Fibres of Comm., 1902, 151-4- Dunstan 
Inst Tech. Repts., 1903, i., 79.] [For Trade, see Collective Statement in 
Cocoanut Products, pp. 362-3.] 


COPRA (KOPRA) AND 0/L.— The kernel of the cocoanut sliced and Copra, 
dried either in the sun or artificially is called Copra (Kopra). It contains 
from 30 to 50, some say even up to 70 per cent, of fixed oil. The fuUy 
ripe cocoanuts only are used in making copra, but though the quantity is Methods of 
less the quality is said to be higher in three-quarters ripe than in fully ripe i’r®paratioii. 
fruits. But the oil may be expressed either from the fresh kernel or from 
the dried kernel, and by a hot wet or dry cold process. Artificially dried 
copra is often smoked, and as this colours the oil its value is thereby lowered 
Mr. Cochran {Man._ Ghem. Anal. ; also Trop. Agri., May 1, 1893, xii.’ Oompodtion. 
665 ; July 1,1899, xix., 44) gives the composition of copra thus:—moisture 
6 per cent.; oil 67 per cent.; albuminoids 6-69 per cent.; carbohydrates 
15-21 per cent.; woody fibre 2-11 per cent.; and ash 2-99 per cent. 

Sem-ler [l.c. 653) observes that sun-dried copra contains about 50 per cent. Chemical 
of oil, artificially dried 60 per cent., and if dried at the boiling point of 
water it may contain 66 per cent. 

Oil. Dunstan {Edible Oils, l.c. 129) gives his examination of Oil. 
Malabar, Bengal and Bombay samples. The Malabar had an acid value 
as Koh of 35-21 as compared with Bengal 11-84, and Bombay 9-95 ; the 
saponification value of Malabar was 258-2, Bengal being 255-6, and Bombay 
255-5 ; the iodine value of Malabar was 8-54, of Bengal 8-41, and of 
Bombay 8-25 ; the Eeichert-meissel value of all three was found to be Trade Qoauties 
higher than the ordinary standard, viz. Malabar 6-71, Bengal 6-79, and 
f Bombay 6-65 ; lastly the melting-points were Malabar 23-5° C., Bengal F 

24-5° C., and Bombay 25-0° C.^'^Blopt and Bloxam {Chem. for Engin. cmd 
Manuf., 1900, 236) give the saponification of this oil as 209 to 228 and 
iodine absorption as 7 to 9. {Of. Creshofi, Rept. Kolon. Mus. Haarlem, 

19()3 ; Bachofen, Complete Anal, of Cocoanut, showing its demands on iJie 
Soil, in Times of Ceylon, Nov. 1899.] 

Extraction. Various methods of obtaining the oil are resorted to : Extraction 
for example, when pure colourless oil is required the copra is boiled with 
water grated and squeezed, the resulting emulsion being again boiled till loaiog. 
the oil rises to the surface. This is thus a hot wet process. If fresh kernels 
are used this is called dvel oil, and if from copra it is muthel. Moreover 
there are several special modifications chiefly intended to produce the very 
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pure white oil which has the highest commercial value. Crude or ordinary 
coeoanut oil is, on the other hand, produced by crushing the co'pra in a 
native oil-mill worked by oxen. This is a cold dry process, but some of 
the most highly prized grades have been cold drawn. The mill is really 
little more than an enlargement of the druggist’s pestle and mortar, but it 
is so efficacious that the extra amount of oil obtained by employing 
European machinery does not counterbalance the expenditure involved. 
Moreover, the residue of the copra is sold as coeoanut oilcake {'poonac), and 
the drier the cake the lower its value; the poonac is normally worth 25 per 
cent, of the copra. 

The best East Indian coeoanut oil is known as “ Cochin.” This is 
remarkable, since it is generally thought that ripe cocoanuts are 
necessary for the oil, whilst green nuts are best for the fibre. Yet “ Cochin 
fibre ” and “ Cochin oil ” both rank highest and possibly from the same 
reason, viz. that the name Cochin is given to all high grades. However, 
it is possible, as mentioned above, that what is called Cochin coir ” comes 
in reality very largely from the Laccadives and the Cochin oil may come 
from Cochin. In 1897-8 the Tropical Agriculturist opened its columns 
to a discussion as to the reason for the higher price obtained by Cochin 
compared with Ceylon coeoanut oil. The difierence was then said to be 
about 36 per cent. But in January 1904 there was apparently little difier¬ 
ence, and in May 1905 Cochin oil was selling at only 16 per cent, better 
than Ceylon; hence it may be assumed Ceylon had improved materially. 
During the discussion indicated an Old Coeoanut Planter ” observed that 
perfectly clean and dry copra yields an oil which if put in a tumbler is in¬ 
distinguishable to the eye from a similar glass of water. The inquiry, it 
may be said in conclusion, resulted in a general agreement on several points, 
such as that the purity of colour and therefore higher price of Cochin oil 
were due to the greater care taken in the selection of nuts for crushing and 
in the preparation of the copra. It was acknowledged that smoke-dried 
copra usually resulted in a tainted oil; that none but quite ripe and quite 
sound nuts should be used (it was said, for example, that on the Cochin 
coast the nuts are allowed to drop ofi the trees); that great care should 
be taken to keep the split nuts free from dust and dirt whilst drying; 
and finally, that the excess of stearine in Cochin oil, which makes it prefer¬ 
able for candle-making, is due rather to the superior quality of the nut and 
more careful cultivation than to any natural superiority of the soil. Almost 
all Ceylon (European) growers, it may be observed, are agreed that one of 
the principal advantages of the Cochin climate lies in the fact that the 
copra can be dried in the sun. In the controversy above indicated it was 
stated, however, that if the copra were dried at an even temperature, where 
smoke could not reach it, the result would be equally good with the sun- 
dried nut. But it may be added the difierence between cold dry and hot 
wet expressed oil may be a far more important factor than hitherto 
recognised in determining the value of coeoanut oil. All the coeoanut 
products seem subject to extreme fluctuations in price. It is generally 
accepted that the safest standard to purchase copra or cocoanuts is the 
price ruling for the oil. 

The Oil is largely used in India both in cooking and for toilet 
purposes. Its employment as an illuminant was at one time important 
but has considerably diminished owing to the introduction of cheap 
American kerosene, the best qualities of which are cheaper than ordinary 
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cocoanut oil It is stiU, however, occasionally found in some Roman Oaadies. 
Catholic chmches, and in England and elsewhere it is made into candles, 
especially nightlights. The latter use was a discovery made by Messrs. 

Price_ <fe Co., who introduced candles made with cocoanut oil for public 
illumination at the time of Queen Victoria’s wedding; but in ordinary 
candle-manufacture the oil has been somewhat displaced of late by 
pahn-oil. [Cf. Board of Trade Journ,, Eeb. 1898.] In Europe it is 
extensively employed, particularly in France, where pomades and other Pomade, 
fancy toilet articles are produced in great quantity and variety. It is 
also utilised in the manufacture of salves and lotions of various kinds 
and to adulterate cod-liver oil. It is considered an effective hair-restorer Hair ou 
and IS uniyemally so used all over India. The long, black, lustrous tresses 
of the Filipino women have been attributed to the use of this oil. [Gf 
Hides and Leather, June 25, 1904.] 

As regards the soap industry,' cocoanut oil makes a white, hard soap, soap, 
which is more readily soluble than almost any other in hard or even salt- 
w-ater. The form known as “ Marine Soap ” may be used medicinally in « Marino soap 
plaster-making and in the preparation of soap liniment, but it has the dis¬ 
advantage of imparting an unpleasant odour to garments or to the human 
skin. The Messrs. Lever’s Sunlight Soap factories use a large amount of 
cocoanut oil. A fair proportion of the Native-made soap of India is also 
prepared by boiling this oil with dhobie’s earth, salt, saltpetre, quicklime 
and water. 


Vegetable Butter, —The various methods and contrivances for pro- Butter, 
ducing vegetable butter—cocoanut butter more especially-—may be said 
to have originated one of the many new aspects of value in this palm. Pure 
cocoanut oil has for some time been ped in part manufacture of margarine, Margarine, 
ana with advantage, since it supplies a certain amount of glyceryl salts, 
or lairly low fatty acids, whose absence from ordinary margarine constitute 
chemically the principal difference between that product and butter. For 
tins purpose the characteristic odour of the oil is removed by treatment 
with alcohol and animal charcoal. [Gf. Blount and Bloxam, lx. 238.] But 
a tar more important industry than the adulteration or fabrication of 
margarine is the production of cocoanut butter (see Cacao Butter, p. 1076) Oocoanut 
Ihe process of producing cocoanut butter or, as it was subsequently termed, : .. 

IS said to have been discovered by a German professor. Dr. ^ 
Schhnck, and developed by him at Ludwigshafen. He produced a pure 
vegetable fat which for culinary and edible purposes was claimed to be 
muc superior to butter, lard or tallow, all of which contain acids that Free from Fatty 
through heat form undesirable products. Wf. Ind. Aqri., Sent. 17 1887 * 

™ Agri.-Hbrt. Soc. Ind. (Proc.j, 189 o’ 
BoiiS/miSp Therner Second Physician of the Imperial Hospital, Vienna, 
pointed out (CenimZfcte /tir d^e gesammte Terapie, Oct. 1889 ) that a £rm at 
Mannheim had also produced a cocoanut butter free of fatty acids, such as 
persons of impaired digestion. [Of. Journ. Board Trade, June 
miinW-vr “®^T^fa'Ctme of these and such like butters was naturally very 
qmcMy ertende.^ and indeed Messrs. Loder & Nucoline, Ltd., of Silvertown, 

London, claim to have preceded even the German firms in producing 
cocoanut birtter and cocoanut suet, which they called “Nucoline» and “ Nucoime.- 

co^g daily into e^nded demand. “ Vegetaline » is the name of the “ Veget»ii.a.- 
product as now manufactured in MarseiUes. More recently Messrs. Gaudart 


'* Vegetaline." 
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& Co. have commenced making what they call “ Cocotine ” at Pondicherry. 
Similar factories have also been established in America and elsewhere. [C/. 
Madras Mail, Jan. 23, 1902; Ind, AgrL, Nov. 1902, xxvii., 348 ; etc., etc.] 

There is thus an opening for Indian industries in this product which 
that country will be ill advised to neglect. The importance to Europe of 
the discoveries briefly indicated lies in the fact that cocoanut butter pro¬ 
vides bakers and biscuit manufacturers with a substitute for butter which 
is not only pure and cheap but even better suited for baking purposes than 
butter proper. One of its chief advantages is that it does not readily 
become rancid, and recently the use of this butter has been authorised for 
culinary purposes in the French army, a fact significant of the future 
demands of the world. The consumption of this product must in fact 
yearly expand and the traffic become of infinite value. Confectioners are 
kid to find cocoanut butter an enticely satisfactory substitute for the more 
expensive cacao butter (see p. 1076), the imports of which into England 
have in consequence for some years past materially declined. Cocoanut 
butter is not, however, strictly speaking, a substitute or even an 
adulterant of dairy butter, but a substance that commands independent 
recognition. [0/. White and Humphrey, Pharrmoop., 1901, 331; Revue 
des Cult. Colon., June 1903, No. 126, 324.] 

Adulteration.— It should be added that cocoanut oil is sometimes 
used as an adulterant of volatile oils. It may be detected by the fact 
that oils so adulterated will solidify wholly or in part in a freezing mixture. 
Cocoanut oil has thus been found in cananga, citronella and palmarosa' 
oils. \Cf. Gildemeister and Hofimann, Volatile Oils, 1900, 201.] Cocoa- 
nut oil melts at 68° to 82° E.; its sp. gr. at 212° E. is 0*868 to 0*874 and 
its saponification from 209 to 228. 

Cocoanut Oilcake or Poonac. —As observed above, this is the by¬ 
product of copra, after the expression of the oil. Yoelcker {Bssay on the 
Influence of Chem. Disc, on Agri. reviewed in Prop. Agrist., 1896, xv., 800) is 
said to have observed that the cocoanut cake is better adapted for fattening 
stock than for young growing animals or store-stock. Its analysis is 
as follows :—water 9*50 ; oil 8*43 ; albuminous bodies 30*40 (contain¬ 
ing nitrogen 4*50); mucilage, sugar, fibre, etc., 40*95; mineral matter 
(ash) 10*72. It was very largely taken up in Australia, after the establish¬ 
ment of Messrs. Lever Brothers’ Sydney Oilmills. In the Tropical Agri¬ 
culturist (1898, xviii., 223) it is stated that cocoanut oilcake is not generally 
used for milch-cows or other milking stock, or in Ceylon for horses ; but it 
is the common food of working bulls, and is considered an excellent fattener 
for pigs. 

Official statistics of the Indian trade in cocoanut cake are not available, 
but according to a reply to a correspondent in Capital, Eeb. 11, 1904, 
the price in Ceylon was from Es. 67| to Es. 70 per ton,-and from 12,000 
to 15,000 tons were then shipped annually feom Colombo, mostly to 
Germany and Belgium. The writer apparently did not consider it neces¬ 
sary to take India into consideration. In fact he says Indian poonac 
consists of rape-seed, castorTseed and gingelly (sesamum). Hanausek 
[Micro, Tech. Prod. (Winton and Barber, transL), 1907, 403-6) gives the 
appearance of the cake under, the microscope. The total exports of 
Indian oilcake, it may be observed, amounted in 1903-4 to about 60,000 
tons, of which Madras contributed 47,500 tons. The exports of oilcake 
appear, however, under two headings [a) Cattle Food and (B) Manure. 
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The total for 1906-7 came to 105,379 tons, valued at Es. 76,99,121. Cocoa- 
nut oilcake is chieflj exported from Madras, and consequently constitutes 
an important item in these transactions. The value of the total traffic and 
its present prosperity may he inferred from the fact that from all India 
the exports in 1886-7 stood at only Es. 1,71,107. This is, however, but 
indirect evidence of the extent of the Indian exports in cocoanut cake. 

[0/. Kew Bull, 1897, 416; Leather, Agri. Ledg., 1897, No. 8, 159-60.] 

Medicine .—^Very full accounts of the medicinal properties of the Medicine, 
cocoanut are given in the Dictionary and in the FharmaGogra'pUa Indica 
(iii., 511-9). Briefly it may be said that, for European medicine, the most 
important advantages of C. micifera are the anthelmintic action of the 
fresh fruit (especially of the volatile oil of the shell); the properties of the 
milk ; as also the possibility of substituting the oil for cod-liver oil, in cases 
where the latter cannot be taken. For medicinal purposes the olein is 
separated from the solid fats, as in the preparation of what the Natives 
call dml (According to some writers this is named muthel, the meanings 
of dvel and muthel being perhaps reversed.) In making that substance 
the kernel of the fresh nut is pulped and strained and the oil separated 
from the milky fluid by heating. A preparation of the same kind is now 
known in Europe as coco-olein.” Both by Native and European 
physicians in India the milk ” from the unripe fruit is recommended as TiieMiik. 
a useful refrigerant in fever and urinary disorders, but in Bengal it is 
commonly believed that the consumption of too much cocoanut milk 
tends to cause hydrocele. In dyspepsia and consumption Native prac¬ 
titioners prescribe the pnlp of the ripe fruit made up ^vdth ghi, coriander, 
cumin, cardamoms, etc. This mixture is called ndrikela-hhanda. The 
flowers and fresh toddy are astringent. The soft, brown tomentum or Toddy, 
cotton found outside the base of the leaf-sheath is an excellent styptic, 
like the corresponding products of JBorassws and Caryota, For an 
abstract of the somewhat diverse and conflicting opinions of the Arab 
physicians—Ehases, Avicenna, Serapion, etc.—the reader should consult 
Adams (Comment, in Paulus JSgineta, 1847, iii., 438). 

Food Products.-~With a large section of the Indian population the Edible 
cocoanut is almost a staple article of diet, and a very wholesome one. 

Natives of all classes consume the soft creamy pulp and cool mfreshing 
water (milk) of the young nut (ddh), and also use the same in cooking curry. 

The terminal bud or cabbage,” though esteemed a delicacy, is not often 
eaten, because its removal kills the palm. The harder pulp of the matmed 
nut is dried either naturally or artificially and the cojpra thus formed is copra. 
parched with rice, rasped, and put into curries or made into sweetmeats. The 
fresh or fermented juice of the stem is consumed as a beverage ^toddy {tan), Juice, 
by evaporation it is made into jaggery (coarse sugar), and by subsequent sugar, 
treatment even refined sugar. Eheede {Eort. Mai, 1686, i., 6)^ states that 
in his day a coarse reddish sugar was obtained by boiling the juice mixed 
with lime. When distilled, tari becomes spirit or arah and finally vinegar Spirits. 

(see p. 1111). The methods of collecting the juice and the manufactme 
of its products difler very little, however, from those employed mth 9 ^her 
palms. (See Borassus flabellifer, pp. 170-1; Cleghorn, in Bdirib. New PM. 

Jowm., n.s.,1861, xiv.) Incidentally it should be observed that in Beng^ the 

cocoanut-palm is not tapped for toddy but in Bombay this is an important industry, 
industry, although very little sugar is made from it. It may be noted that 
jaggery is not infrequently mixed with lime to make a strong cement which cement, 
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takes a fine polish. THs is especially notioeahle in Mafes. [See Cements, 
pp. 293 929.1 The word jaggery hs, the trade name in Inaiafor all crude ume- 
fiLd sugar, though mostly palm sugar. It comes from the Sanskrit sar W 
(sugar) througli the Konkani sahkara, the Malayal ch^hara and 

gaes&jagaraoTxagara. ^'Eoi Indian Palm Siigar, aeeYbxBi^, Yp. 88 , •] 

The uses of Lsiccated and shredded cocoanut in European cookery 
and confectionery, etc., are well known, and ^eed not he particularised 
This trade is comparatively a modern one,and mighthe almost characterised 
as the chief aspect of European interest in the edihle products of the P^bn 
Many patent ^chines and processes have been brought out and large 

factories organised in Europe and America (none in ^ ^ +'hpTpfrnTvi 

tion and stle of desiccated cocoanut and th® “lanufactures there^ 

It would appear that the growth of this special trade is so miportant that 
it is curtailkg the export of cocoanuts (entire fruits feom America. 

Timber.-The wood is commercially known as Porcupine-wood, and 
is used for rafters and for other building purposes. 
and durable furniture, and is also converted mto 

less frequently it IS the soimding-drum of omd spoons sugar-pots, teapots, 

ma^e into s ^Lhehke® Entire shells are 

and small xmripe ones mto snutt boxes, v, o- th Am in sand Bv this pro cess 
obtained by fiUing them with salt .^1 rot ^oldy ume^ 

the kernel is destroyed and may be washed out hut *he sheU ^1 rot q ^ y^^ _ 

the nut so treated be fidly ripe. [O/. I • ^^ooor’ding to the Emperor Baber 

TaioeYMonog.TradeandMarmf.NJrid., im,llQ.^A^a g^^^ 

(Kemofj-s (Leyden uudErskine, transl.)^^ ) oocoanut was even then used to 

1590 (Blochmann, transl.), i., 71) *he shell of the wo^u^wa ^ 

makeakindof violin or mandolme “tdledinfcX catopa an^ 

ally formd a small stoneof a bluish-white oocoanut pearls ” are very carefully 

a. by the Chinese as a valuable ^ulet. These composed almost entirely of 

described by Bumphius. They ^PP^^,*°"®orti^Pof organic matter. The 

calcium carbonate and have u thatch screens, baskets, matwork, etc. 

leaves of the palm are serviceable for tbatoJ^ screens, oa ’ . ^ 

TRADE IN COCOANUT PRODUCTS.—liio sort of estimate can be 

theexporte^elioTmmdOT^ieadi^ ^d rope’’ ’(including 

faetured CMi ” exports OP RAW COIR to foreign 

w kemp and coir but excludingjute). 1900. In tbe latter 

countries manifested a steady increase ^ since 1900 

y„, they .t t;k? W onl nt Ee. 

tl&, if 19 oL. “VS to faor:i“ 

This circumstance may be due to ^ade-un mats or rugs (not 

(rope matting, etc.), to increase(i ^ official statistics, 

ietamed as coir at all), or to certain ^^droSthe exports 

,a Of the MANUFACTURED COIR (ef^ding cordage ®J^'J^^®kving Len 

manifest a satisfacto^ improvement, ^^6 ^^ and fm 1906-7 at 659,329 
returned at 483,356 cwt., valued at Es. 47,90,110, ana ror 
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cwt., valued at Es. 56,00,268. Almost the whole trade is in the hands of 
the merchants of the Madras ports, the receiving countries being the United 
Kingdom and Germany. Madras Presidency also supplies the other Madras, 
provinces of India with coir and coir manufactures. These internal 
transactions were in 1905-6 valued at 15 lakhs of rupees. As already 
indicated, coir cordage and rope cannot be ascertained separately from 
hemp, but the total transactions for all India in 1905-6 were 139,870 cwt., 
valued at Es. 15,21,131 ; almost three-fourths went from Madras ports, 
and hence were in consequence chiefly coir (see Ropes and Cordage, p. 924). 

The imports of coir are unimportant, and come mainly from Ceylon and 
are consigned to Bengal. 

Copra and Oil —The exports of cofra to foreign countries in thefive years Copra 
1899-1900 to 1903-4 show a remarkable increase. They stood at 97,029 and Oil. 
cwt., valued at Es. 9,89,377, in 1899-1900 ; and reached 353,724 cwt., valued 
at Es. 42,24,614, in 1903-4; but fell to 126,454 cwt., valued at Es. 18,95,341, Exports, 
in 1906-7. Of this last amount 125,129 cwt,, valued at Es. 18,76,172, went 
from Madras ports. The chief recipients were France and Germany, The 
coastwise traffic in cofra in 1905-6 amounted in all to 184,066 cwt., valued 
at Es. 24,37,736. Bombay sent 47,218 cwt, chiefly to Sind, and Madras 
134,546 cwt. chiefly to Bombay. The imports of co'pra from foreign imports, 
countries have been steadily diminishing and are now unimportant. 

Statistics of the trade in Indian cocoanut cake are not obtainable separately 
from those of other kinds of oilcake. The traffic in cocoanut oil to foreign . 
countries in the five years 1899-1900 to 1903-4 increased from 2,245,502 
gals., valued at Es, 27,79,669, in 1899-1900 to 3,379,631 gals., valued at 
Es. 48,81,588, in 1903-4 ; but the trade is subject to extreme fluctuations, 
and fell in 1906-7 to 959,772 cwt., valued at Es. 14,17,794. The United Madras. 
Kingdom and United States are the best customers, and the trade is almost 
entirely in the hands of Madras merchants. The imports, chiefly from 
Ceylon and Mauritius, amounted to one million gals, in 1899-1900, but 
were only 999,556 gals, in 1906-7 and very largely from Ceylon. In the 
last-mentioned year Bengal received 731,281 gals, and Madras 171,215 gals. 

Nuts. —The exports of whole cocoanuts to foreign countries, though I^'uts. 
still small, show a tendency to increase. In 1899-1900 the total stood 
at 175,250 nuts, valued at Es. 5,439 ; in 1902-3 it was 705,535 nuts, valued 
at Es. 24,789 ; and in 1906-7, 365,890 nuts, valued at Es. 13,853. Natal 
and Turkey-in-Asia are the chief receiving countries. The coastwise 
traffic in nuts is very considerable. In 1905-6 the total for all provinces 
was 81,920,724 nuts, valued at Es. 25,50,384, Madras is of course chiefly Madras, 
responsible, having exported to Bombay 61,862,664 nuts, valued at 
Es. 18,95,327. The imports of nuts from foreign countries amoxmted in 
1906-7 to 10,975,127 nuts, valued at Es. 4,98,090, and these came chiefly 
from the Straits Settlements, the Maldives and Ceylon. Bengal took 
4,656,504 nuts, valued at Es. 1,25,325, whilst Burma received 6,090,728 
nuts, valued at Es. 3,64,546. 

India has not as yet figured in the returns of the world’s traffic in either Desiccated 
desiccated cocoanut or in cocoanut butter. Cocoanut. 

m 

COFFEA ARABICA, Linn.; De la Eoque, Toy. Arab., 1708-10, D.E.F., 

2 pi. ; Jussieu, Mem. de VAcad. des Scien., 1713 (repub. Hist. Coffee), 1715; it, 460-91. 
EUis, Hist. Acc. Coffee, 1774 (admirable plate) ; Blenck, Ic. FI. Med., 1789, • Coffee. 
pL 130; Wight, Ic. PI. Ind. Or., 1840, i., t. 53 ; Bichard, Tent. FI. Abyss., 
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1843, i., 349 ; Oliver, FI. Trap. Africa, 1877, iii., 180 ; BaiUon, Hist. d^ PI, 
1880, vii., 275-7, 405 ; Defiers, Voy. Yemen, 1889, 143; Eaotil, Cult, du 
Cafeier, 1894; Henze, Les PI. Indust., 1895, iv., 172-92; Saenz, Memo, 
Cult, del Gafeto, 1895 ; Lecomte, Le Cafe, 1899 ; Foreman, Phd'if'pine 
Islands, 1899, 337-42; Marcel Dnbard, Les Cafeiers, in L Agn Pm. des 
Pays Ghauds, 1905, v., pt. 1, 92-100; also in Bull. Mus. Nat. d Eist. 
Nat, 1907, 279-83; Eubiace^e. 

Tile names given to tlie plant, its fruits, its seeds and tlie beverage 
pared from these, are mostly derived from either of two words Imhwah, 
an Arabic term that originally denoted ‘‘ wine,” and “ hun,^ the Abyssiman 
name for the cofiee plant or its beans. From these we have cahua, Jcawa, 
chaube, Jcapi, cave, lava, cafe, cofiee and cafeier ; also loun,'bun, ban, ben, 
hunu, luncha. The earliest Arabic writers, however, used the Abyssiman 
name by itself or in combination : thus Avicenna (11th centmy) calls it 
huncho and Ehases bunco. It was by them viewed as a medicinal plant 
and one very possibly that came from Abyssinia, so that the a,ppearanoe oi 
the Arabic name hahwah may with safety be accepted as marking the pro¬ 
gress into the final development as a beverage. The association with wine 
may be considered in fact as indicative either of the abhorrence of the 
zealous followers of the Prophet of anything that savoured of the prohibited 
alcohol or taken as the direct expression of the curious circumstance that 
when the cofiee beverage was first made known to the Arabs it was in all 
probability distinctly alcoholic, and thus fully deserved the name hahwah. 

Habitat.—The true cofiee plant would appear to have been satisfac¬ 
torily established by botanists as indigenous to certain hiUy regions of 
Abyssinia, of the Soudan, of Guinea and of Mozambique. Some doubt 
still, however, prevails as to its being mdigenous to Arabia, though this 
was claimed by the early writers. Eichard throws out the suggestion 
that it may have been indigenous to Arabia, and carried thence 

to Abyssinia. It is certainly extensively culWed in that country 
as for example at Enarrea, Kafia and Harrar. But Eichard adds (as if 
in part support of Ms view) that cofiee is only used by the M^ammadaM, 
not by the Abyssinians proper. Defiers, on the other hand, speaks 
of the plant as cultivated in Attara and elsewhere on the moi^ains up 
to alt. of 7,000 feet, but as nowhere seen wild in Arabia. Ihese two 
botanical writers thus take opposite sides in the story of the Abyssiman 
conquests. Eichard believes that coffee was carried back from Arabia, 
and%eflers that it was conveyed to Arabia, about 100 years before the 
birth of Muhammad. Eaynal, Lecomte, and. many authors accept the 
opinion that the plant was taken from Abyssinia to Yemen. 

^ History _we turn to Arabic literature for confirmation of ® 

we leamfor certain that coffee is not mentioned m the ^ 

i-« there anv allusion to it in the Hebrew Scriptures. Thus if the plairt be wiBweu 
i hadIgtn?rreVt^n tracts of Arabia, it becomes necessary t beheve^at 
its merUs (if known at all) were appreciated within a very restncted area, ^very- 
S! ^ Xp^ts to the conviction that the people of Metoa ^d 

Hfl <rdkd did not know of cofiee till well into the 14th century of the Christian era. 
Ibn BaitCr bom ^M^a and who travelled during the 13th century m North 
iS an^SW makes So mention of cofiee. The art of roastmg the be^ 
and nreparin? from these a decoction was apparently a more recent 
SrS Say have been made in Persia. Prior *0 that the 
1.1 first attracted attention, was a preparation from the succdent ^ P 

■ ooffee-eherrv This contains a fair amount of sugar, is often pleasantly 

flavrurS^nd if ^decoction made from it were aUowed to stand for some shmt 
time it would for certain become alcoholic and nught even be distilled mto sp . 
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Giovan Leone, who visited Egypt in 1513 and wrote a careful account of Cairo, Egypt, 
makes no mention of the consumption of coffee, nor is the plant enumerated in 
his list of the most useful and novel African plants. On the other hand, seventy 
years later. Prosper Alpinus {De PI. Mgypti, 1592, 26) speaks of the hon tree seen 
by him at Cairo in the conservatory of an Egyptian gentleman, and further he 
gives full particulars of the decoction, called caoua, which he says they prepared 
from the seeds imported from Arabia Eelix and sold in public taverns, in place of Beans, 
wine. In his other work (De Medecina Method.) Alpinus remarks that some 
of the Egyptians used the husks of the coffee-berries instead of the berries them- Husks used, 
selves. Vesling (in his edition of Alpinus’ work published in 1735, 179) adds 
that coffee-cherries, brought from Yemen, were sold in Egypt as crystallised Crystallised 
fruits and regarded as great luxuries. Verzascha {Krduter-Buch., 1678, 788), while Ooffee-ciierries. 
reprinting the account given by Alpinus, speaks of the beverage being served ia 
earthen pots entirely closed up, and adds that the husk makes a stronger infusion 
than the berries (seeds). The seeds, he observes, are called hon and the drink 
choava : he furnishes a picture of a roaster, so that by then, at all events, there Eoaster. 
would seem no doubt the seeds were regularly roasted and a beverage prepared 
from them, as well as from the husk. Sandys {Travels, 1610 (ed. 1670), 51) 
alludes to “ Coffa-houses ” of Constantinople. Pietro della Valle {Voy. East. 

Ind., 1665) says of coffee, it is “ made by a black seed boyled in water which 
tuines it almost into the same colour but doth very little alter the taste of the 
water ; notwithstanding it is very good to help digestion, to quicken the spirits, 
and to cleanse the blood.” Herbert {Travels, 1677, 113, 311) speaks of “ Coffeor India. 

Coho ” as a Persian beverage prepared from “ the flower of the Bunny or Choava- 
berry ” and sold in shops. Pryer {New. Acc. E. Ind. and Pers., 1675 (ed. 1698), 

225, speaks of “ Coho or Tea ” as being served at a State ceremonial at which he 
was present at Bunder Abbas. An apology for mistakes explains that the text was 
printed in the absence of the author. Hence it may be inferred the ‘ ‘ Explanatory 
Index” was not drawn up by Fryer. In that index “ coffee ” is given as the 
equivalent of coho. It is thus probable that Fryer himself accepted coXo as a name 
fully understood in England. It is of course a variant of the Arabic Jcahwah, which Arabia, 
originally denoted the wine prepared from the husk of the coffee-cherry, not the 
beverage of the roasted seeds. ISTiebuhr {Voy. Arabia, 1770) says that in Yemen 
coffee made from the seeds is supposed to heat the blood; accordingly the inhabi¬ 
tants of that province compose a drink of the hulls of coffee which in taste and 
colour much resembles tea. This they esteem wholesome and refreshing. It is 
prepared nearly in the same manner as that from the seed or bean and is the 
coffee a la Sultane of the French. Deflers observes, “It is well known that 
the pericarp of the fruit dried in the sun and powdered constitutes the product 
used under the name of qischr for the preparation of a stimulating drink rather Stimulating 
like an infusion of tea.” “ Aromatised with ginger or other spices it is with qat 
the favourite stimulant of the Arabs of Yemen who abstain from the use of coffee 
prepared from the seed, ground in the Turkish and European fashion.” 

Turning now to a few of the records regarding Abyssinia: Kichard, as Abyssinia, 
already observed, affirms that coffee was not in his time much used by the 
Abyssinians. ISTearly all was taken to Messoah by caravans and from thence 
dispatched to Moka, where it was sold as Arabian coflee. Henri Lecomte gives 
a very different account: “ From time immemorial the Gallas have used coffee 
both as food and drink. Originally they made a decoction of the beans and 
pulp cooked together. The system of roasting was only discovered later.” 

Such then are the observations of early travellers in Arabia, Abyssinia and Coffee of Eoasted 
Egypt, and these may now be linked up with the prevalent opinions and tradi- 
tions. Coffee made of the roasted seeds would appear to have been first brought 
prominently to notice at Aden. It was known for centuries previously as a drug, Aden, 
and many of the Arab writers speak of having been made acquainted with its 
properties through the Persians. Abu Abdallah Muhammad Dhabbani Ibn 
Said had occasion to visit Persia (according to Galand, Roque and Ellis : Africa, 
according to Yule and Burnell: lastly Abyssinia according to the authors of the 
Pharmacogrctphia Indica) during the 15th century- On that occasion he found 
the faithful partaking of coffee. Returning fo Aden he took to drinking coffee 
himself, and recommended his followers to substitute that beverage for the hat Kdt. 

{Catfia eauUs) which they were in the habit of using. Vaughan {Pharm. Journ., 

1852, xii.) gives further particulars regarding Muhammad Dhabbani, but throws 
no light on the country whence he obtained his knowledge, nor does de Sacy deal 
with this issue. From Aden, however, the knowledge seems to have spread 
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to Mecca, Medina and Cairo, and finally within the century after its introduction 
to Aden, it had been conveyed to Damascus, Aleppo and Constantinople. But 
in due course the more strict in the tenets of their faith objected to public coffee¬ 
houses and to the gaming, singing and dancing that there took place. At various 
times the effort was accordingly made to repress the trajB&c and to close the 
coffee-houses. In 1511 the Governor of Mecca (the Viceroy of the Sultan of 
Egypt) issued a “ Conderonation ” of coffee as the imited opinion of the priests, 
doctors and learned men of that town, on the ground that it was a form of wine 
(kahwah) and therefore, contrary to the law. It is thus just possible that the 
beverage then in use was prepared from the pulp of the fruit and was, therefore, 
actually intoxicating. But the Sultan revoked the condemnation and reproved 
his viceroy for venturing to prohibit an article of daily food used by the people 
of the capital of the Empire (Cairo) and by the Sultan himself. Later on (1524), 
however, the coffee-houses of Mecca had become the scenes of so much rioting 
that they were closed, by order of the Kadi. In 1533 the people of Cairo were 
divided into two classes, those who considered coffee lawful, and those who did 
not. In 1554 the coffee-houses of Constantinople were closed on a new pretext, 
that possibly marks the more complete establishment of the habit of roasting 
the seeds. The charred berries (seeds) were considered as charcoal, and thus 
unlawful as articles of food. 

Difference of opinion exists regarding the first European who saw and de¬ 
scribed both the plant and the beverage. Ramusio published in 1554 his Eaccolta 
delle Navigationi e Viaggi, and one of the travellers whom he quotes describes a 
journey from Aden to Rhada which he made as a prisoner. Incidentally he 
mentions coffee among the plants observed by him, but speaks of it as if he and 
all his readers were perfectly familiar with the plant so named. We know that 
by that time it was being used in Constantinople, so apparently it was known 
some time prior to the actual date of its being chronicled. De la Roque, while 
characterising the traffic in coffee as quite modern, points out that Peter Belon, 
who travelled in Egypt and Arabia in 1546-9 and described most of the curious 
and interesting plants seen by him, makes no sort of allusion to coffee. But about 
the same time, or shortly after, several other travellers visited both Arabia and ^ 
Abyssinia, and some mention while others are silent regarding coffee. Similarly 
John Ray published in 1693 a collection of Voyages and Travels. A few of the 
authors whose works he gives, deal with Ethiopia and Arabia, and some mention 
coffee while others do not. Clusius {Arom, Hist. (Garcia de Orta), 1574, 214-5) 
received from Dr. Alphonse Pancius of Ferrara, during the summer of 1573, a 
few coffee-berries (seeds). These he figured and described, and tells us that they 
were caUed buna and by some elkaue {al have) and that in Alexandria a drink 
was made from them. Rauwolf visited Aleppo in November 1573 and saw 
the coffee plant, as also the beverage. He published his account m 1583 
{Besehreit. der Baiss., 103). Thus Clusius, not Rauwolf, as is commonly affirmed, 
should be viewed as the first botanist who examined and described the coffee- 
berries Prosper Alpinus, as already stated, had a few years still later given 
a full account both of the plant and of the beverage, and his statements were 
published time after time for a century subsquently, without any new mformation 

of value being made known, . ^ r x 4 .* 

Verv few of the early rulers, travellers or botamsts of India mention 
coffee, such as Marco Polo (1290), the Memoirs of the Emperor Baber 
(1519 , the Ain-i-^Ahhari (1590), Rheede (1678), and Rumphius (1750). Lm- 
schoten (1598) described the preparation of tea in Japan, and his conten^orary 
and publisher Paludanus, in a footnote commenting on that passage, observes 
that in the same way the Turks prepare a bev^age from ^ the frmt which is like 
unto the hakelaoe (laurel berry) and by the Egj^tians is called bon or ban. 
Pvrard (Vov E. Ind., 1610 (ed. Hakl. Soc.), i., 172) speaks of thekmg and great 
lords of the Maldives drinking coffee. Tavernier (TraveU Ind., 1676, n., 23-4) says 
that in his time coffee did not grow either in India or Pf sia, but that the supplies 
came from Arabia. He then adds that the principal coffee trade was from Hormuz 
and Bassora, - where the Dutch wjien returning empty from Mocha, load up as 
much as they can with that seed, it being an article which they sell well. From 
Hormuz it is exported to Persia, and from Bassora to Mesopotaima and other 
Turkish provinces. (For accounts by Bontius, Mandelslo and Ovzngton, see 

Down^o the year 1690 the world’s supply of coffee came froni ^^abia and 
Abyssinia. The foUowing historic data may be accepted therefore as fittmgly con- 
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eluding this brief statement. Inl615 coffee-drinking was carried to Venice. In 1644 
Peter della Valle took it to Marseilles. Jolin Houghton (FhiL Trans. London 1809 
iv., 420) says that Rastall, an English merchant, went to Leghorn in 1651 and 
there found coffee-houses. In the year following Mr. Daniel Edwards, a merchant 
from Smyrna, brought to England a Greek servant named Pasqua, who made 
his coffee. Shortly after Pasqua was enabled to set up a public coffee-house in 
Cornhill. It is further affirmed by Houghton that Dr. Harvey, the discoverer 
of the circulation of the blood, frequently used coffee. But Henry Phillips 
(Pomarium Britan., 1820, 112) says that Nathaniel Gonopios, a Cretan made 
coffee his common beverage at Baliol College, Oxford, in 1641. This same fact 
is alluded to by Evelyn {Memoirs, 1819, 7) as having taken place in May 1637 
In 1676 Charles II., by an ill-judged proclamation, in which he characterised 
the coffee-houses as seminaries of sedition, endeavoured to close them but the 
Act was suspended a few days later. By 1688, according to Jolm Pay’ London 
rivalled the Grand Cairo in the number of its coffee-houses. Lord Bacon {Sylva 
Sylvar, 1658, Century viii., 185), speaks of the coffa drink used by the Turks but 
he had apparently no personal knowledge of it. In 1657 the Turkish Ambassador 
Sulaiman Aga made coffee-drinking fashionable in Paris, and in consequence the 
roasted coffee-berries sold in Pads dm-ing 1670 at £5 a pound. It seems probable 
however, that through M. Thevenot coffee was definitely introduced about 
1667, but that the habit of coffee-drinking was not general in Paris until 1680 
In 1690 live seeds having been conveyed to Batavia, a plant was shortly after 
taken to Amsterdam and in 1712 the Dutch presented a seedling from tliis to 
Louis XIV., and still later from that plant seedlings were sent to Martinique 
Madame de Gonlis (La Bot. Mist, et Litter., 1811, i., 193) tolls how M. Desclieux* 
who went to Martinique in 1720, as Lieutenant of the King, in the same ship 
with the seedlings, gallantly saved them by depriving himself daily of the greater 
part of his allotted portion of water—the ship’s supplies having run short. He 
had in consequence the good fortune to see the plants arrive in safety and a new 
source of wealth thereby added to the island. M. de Candolle, M. Edelestan 
Jardin and many other writers allude to this incident. In 1723 coffee was taken 
by the Portugese to Java ; in 1728 Sir Nicholas Laws introduced it into Jamaica 
and in 1770 it was conveyed to Pio de Janeiro. * 

The history of the introduction of coffee into India is very obscure. Most 
writers agree that it was brought to Mysore some two centuries ago by a Muham¬ 
madan pilgrim named Baba Sudan, who, on his return from Mecca, brought seven 
seeds with him. This tradition is so universally believed in, by the inhabitants 
of the greater part of South India, that there seems every chance of its being 
founded on fact. About the beginning of the 19th century there is no doubt coffee 
had found its way to India, and in 1823 a charter was granted to Fort Gloster near 
Calcutta, authorising it to become a cotton mill, a coffee plantation and a rum 
distillery. Some of the coffee trees planted in fulfilment of that charter are sup¬ 
posed to be still alive, and about the same time coffee was successfully grown in 
the Botanic Gardens, Calcutta; but needless to say the industry of coffee planting 
nowhere found an abiding place on the plains of India but migrated to the hills 
of South India, in Mysore more especially, and thus into the very region where 
tradition affirms it had been introduced two centuries previously. The first 
systematic plantation was apparently Mr. Cannon’s near Chikmuglur. This was 
established in 1830. It is supposed, however, that Major Bevan may have 
actually grown coffee on the Wynaadat a slightly earlier date, and that Mr. 
Cockburn’s Shevaroy plantation bears the same date as Mr. Cannon’s. In 1840 
Mr. Glasson formed a plantation at Manantoddy, and in 1846 plantations were 
organised on the Nilgiri hills. In Ceylon it is believed coffee was introduced by 
the Arabs prior to the Portuguese invasion of that island. It was commenced 
to be systematically cultivated by the Dutch from about 1690. In 1825 the first 
plantation by an Englishman was opened by Sir Edwards Barnes. In 1877 it was 
estimated that the capital invested in Ceylon coffee was close on £14,000,000. 
The fungal disease {MXemiieia ina^tat'rijc) appeared about 1869 and spread rapidly 
weakening the bushes and reducing their yielding capacity, so that by 
1887 the Ceylon industry was completely riiine4. 

It woiild occupy many pages to give anything like a complete enumeration 
of even the more important works on coffee. [The foUowing in supplement of 
those already given in the Dictionary, and of those mentioned above, will be found 
specially worthy of studyThevenot, TremeU in Levant, Indostan, etc. (Engl, 
transl.), 1687, pt. i., 162-3; pt. ii., 11, 21; Dafour, L^Emploi da Cafe, 1671; also 
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Varieties 

Le Cafe, 1684; Spon, Tract de Potu Caphe, 1684 ; Blankaart, Coffee, 1686 ; Nichol 
de Blegny, VEmploi du Cafe, 1687 ; Galand, UOrigine et Progrh du Cafe, 
1699 ; Chardin, Voy., 1686 (Engl, ed.), 1811, ii., 279 ; Ray, Hist. PL, 1688, n., 
1691 ; Petrus Petitus, Homeri Nepenthes, 1689, 73 ; Sloane, Phil. 

London, 1693 (ed. 1809), iii., 623 ; Pomet, Hist. Gen. des Drogues, 1694, i., 204 ; 
Bruee, Travels, 1790, ii., 226 ; Macpherson, Comm, witklnd., 1812, 271 ; Milbnrn, 
Or. Comm., 1813, i., 104-6; ii., 530; Law, Hist. Coffee, 1860 ; Thurber, Coffee, 
Plantation to Cup, 1881; De Candolle, Orig. Cult. Plants, 1884, 415-8 ; VanDeld^m 
Lseme, Coffee Cult. Brazil and Java, 1885 ; Nicholls, Textbook Trop. Agri., 1892, 
91-109 ; Pharmacog. Ind., ii., 215-25 ; Elliot, Gold, Sport and Coffee in Mysore, 
1894; Ferguson, Coffee PI. Manual, 1894 ; Jardin, Le Cafeier et le Cafi, 1895 ; 
Burton, First Footsteps in East Africa, 1894, i., 12 n., 55 n.; ii., 26; Heuz^, Les PI. 
Indust., 1895, iv., 172; Semler, Trop. Agrih., 1897, i., 218-24, 233, 260 ; Laborie, 
Coffee Planter St. Domingo, 1898; Lecomte, Le Cafe, 1899; also in 'Da Geographic,'' 
June 1901; Sadebeck,Die Kulturgew. derDeut. Kolon., 1899, 137-8, 142-5; Morren, 
Kobffeeplantage in Der Tropenpflanzer, Beihefte, March and May, 1900; Mukerji, 
Handbook Ind. Agri., 1901, 456-62; Lehmann, Coffee Cultivation, Dept. Agri. 
Mysore Bull., No. 2 ; Jumelle, Les Cult. Colon. {Aliment.), 1901, 350-85; Wiesner, 
Die Rohst. des Pfianzenr., 1903, i., 483.] 

Distribution.—The world’s supply of cofiee, we are tlius justified in be¬ 
lieving, came originally from Arabia and Abyssinia, but as tbe demand 
increased new localities of production were established. The Dutch East 
India Company pioneered the modern trade by their experimental cultiva¬ 
tion in Batavia. Soon thereafter cofiee cultivation was successfully intro¬ 
duced into the warm temperate areas (or hilly tracts) of most tropical 
countries, and in time these not only produced far more than the ancestral 
regions, but yielded a supply of an even superior quality. Improvements 
in quantity and quality of necessity rapidly extended consumption until 
they made cofiee one of the most popular of all beverages, and hence with 
a large number of the inhabitants of the globe it passed feom the position 
of an occasional luxury to that of a daily necessity, rivalled only by tea 
—the sister beverage of the breakfast table. 

Species and Varieties Cultivated.—After the somewhat detailed 
account already furnished of the chief historic facts regarding the Abys¬ 
sinian (commonly called the Arabian) coffee plant, it is perhaps hardly 
necessary to indicate that particular species any further for the 
present. It is to this day by far the most important cultivated stock, 
though its liability to blight has caused planters to seek out other 
forms, in the hope of being able either to replace Coffea arahica or to 
use these as strains in hybridisation or as stocks upon which to graft, in 
the production of blight-proof plants. In this modern aspect of the 
coffee-planting industry three plants have attracted special attention. 
These are :— 

(a) C. liberiea, Hiem ;—a native of West Tropical Africa (Liberia, Angola, 
Golungo, Alto, etc.). But in its indigenous area it is very indifferently cultivated, 
at most in but small plots along the banks of the rivers. In trade it is called 
Liberian or Abeokuta Coffee. Sir J. D. Hooker from 1872 advocated in the Kew 
Reports the cultivation of this plant—it was then being experimentally grown 
at Kew; Ferguson published a History of its introduction, progress and 
cultivation in Ceylon up to 1878 ; Thurber, l.c. 107-16; Kew Bull., 1890, 107, 
245-53; 1892, 277-82; 1893, 25, 204-6; 1895, 12, 273-4, 296-9; 1897, 
314; Progress Rept. Bot. Card. Nilgiri Hills, 1881-2; Christy, New Comm. 
Pl.,\siS, i., 1-7; Laerne, l.c. 321; Trinidad Bull., 1894, 267-73 ; Watson, 
Cult.- Tavoy, 1893; Rept. Govt. Bot.^Oard. Bangalore, 1897-8, 11; Vankeirsbilck,J2et;. 
Agri., 1896, x., 135-7, 162; D.S. Yearbook Agri. Dept., 1897, 197 ; Huettenbach, 
Cult. Liberian Coffee, in Selangor Joum., 1897 ; Der Tropenpflanzer, 1897, i., 
290-6; iii., 231; Joum. Soc. Arts, 1897, 541 ; 1903, 461 ; Cat. des PI. Econ. 
in HHorti. Colon., 1900, 63-4 ; Edmond Bordage, Revue Agri. de la Reunion, 
1901 ; L'Agri. Prat, des Pays Chauds, 1902, ii., 169, 624 ; Sadebeck, l.c. 145; 
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Produce World; Planting Opinion; Trap, Agrist ; Capital ; Madras Mail 
etc. etc. ^ 

This species was thns first made known to Europe about the time the coffee- Special 
leaf disease appeared in Ceylon. Its hardier growth led to the opinion, to some Oultivation. 
extent realised, that it might withstand the action of the blight and on this 
account demands were made on the Royal Botanic Gardens, Kew, for plants 
or seeds. Fortunately the Director of the Gardens was fully able to ^tisfy 
these, until the question of seed supply was taken up by the trade. The Kew 
Reports are full of the most interesting and suggestive details regarding the 
successes or failures attained through the experiments conducted almost simul¬ 
taneously, in all the tropical regions of the globe. But in one respect at least immunity 
they have been disappointing, namely, the plant, though much harcfier than the from Disease. 
Arabian coffee, has not proved to possess immunity from blight. In fact Sir Daniel 
Morris pointed out long ago that in the nursery the seedlings often suffer from Diseased in 
Me.nifeia quite as much as do those of but he added that the plants 

if properly cared for, soon attain sufficient strength to withstand the disease 
The experience gamed in India would seem to support belief that Liberian 
coffee requires quite as fertile and as deep soils as <>. It prefers a warm warm Moist 

moist atmosphere and not much less than 100 inches of rain, distributed if St“ 
possible throughout the year; but it is very susceptible to drought. V¥here sub- 
jeoted to dry heat, therefore, sh^e-trees must bo provided if they do not already Shade-trees 
exist. In Java Myiftiuina seedlings are first planted, but soon give too mucli 
snade and are accordmgly replaced in about five years’ time bv%?ri«€fenrfiy>u 
seedlmgs. 

A shallow soil or one with a larp admixture of sand and stones is quite im- Low Land 
surted as also are heavy clay soils and waterlogged subsoils. But Liberian 
coffee luximiates on moisture-retaining soils and on lands that can be, and are 
regularly irrigated. It, m fact, prefers low-lying tracts to high ground, and 
accordmgly flourishes better on the plains than on the hills. It is true that on 
elsewhere it has been successfully grown up to altitudes of 
1 -x • *’, XX* oyuinstanee does not materially detract from the opinion 
that it is better suited to the plains of the tropics than <?. ai-aMra. Hence 
Liberian coffee has j^tamod its most extensive production in the West Indies 
Ceylon, the Malay Penmsula (Selangor), North Borneo, Sumatra and Java’ 
j IS ^ A S *0 attain its chief production in Sylhot, Assam, Burma 

and the Andaman Islands. Lserne says that it is “ little thought of ” in Brazil 
«no6 It produces little and that irregularly.” On the east-coast lands of 

i* has for some years boon fairly extensively cultivated. M. Dos- Madagascar 
l^des. Assistant Inspector of Agriculture, says that the plants there grown are ^ 
hybrids and yield a berry superior to that of African coffee. Being lafge plants 

ffherTllT^fito™!® plimty of space, say 400 trees to the^aere. Four Hundred 

There are several distmct races, some that form much larger plants than others to the 
and aceortogly require more space. It is just as important with Liberian as 
with Arabian that the races of the plant should be critically studied. For some 
yearn past n^erous hybrids have been cultivated all over the world. In the 
h^T^ttppeared wherever Arabian and Liberian coffee were grown 
side by side. The stock thus obtained is much valued by many planters, being 
fo™^ « enjoymg ii^unity from leaf-blight. But it is Ssualty contended that 
for young colomes, Liberian has distmct and superior claims. It yields regularly 

60 readily from the bush on their reaching 

X ^IbiC^coffof ’ and done, a much hardier plant than Hardier Plant. 

tne Arabian cotfe©. On low ground the harvest is abundant, the fruits are 

average size of the Arabian bean), not so delicately 
^ f quality when grown on high altitudes. The berries Berries difficult 
af® *bose of the Arabian plant, but with proper to clean, 
machmery may be completely deprived of even the parchinont: they are 

to M slowly dried will fetch a price sufficient 

expense entailed. According to most writers a 

m^mM comr^od-t°° f ® as a com¬ 

mercial conmoffity on its own merits. The beans seem universally used by 

^ flavSrfefa strengthening grades which by themselves woifld 

0°”! Sot. Mag., 74-6 and t.; Kew Bull, 1893, 167; Sierra 

BT'Oard J Sept. Boy. Leone 

Bot. Gard. Tnmdad, 1896, 13; 1900, 12-3; Pkarm. Joum., 1897, 17 ; ^wler. Coffee. 
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Trop, Agrih, 1897, i., 217; Der Ttopmpflamer, 1898, n., 34 263 . 

Bull, etc,, 1899, 223; 1900, 315; Agrl News, West Indtes, -7 

237 ; Joum. Soc. Arts, 1903, 461; Trop. AgrisL ; Planting Opiman; Madras Math 
etc,, etc. “ The Highland CoSee of Sierra Leone.’’ This interesting West African 
species, Mr. Bontham thought, might be but a variety of seeds 

were issued from Kew Gardens, and the plant is now being experimentally gi^wn 
in Trinidad, Java, Ceylon, Mysore (not successfully) and elsewhere. Hybrids 
have also been formed between it and €, <trahua, as also C, r€&eri<*«. It grows 
freely, yields abundantly, but is longer in coming into bearmg than €, Uberii^a, 
It gives a highly favoured Moka-like berry. . t a r « 

(c) C. Laurentli, wndem. (C. robusta, l Unden), is another tropical Mrican 
species that has attracted some attention, though it is but imperfectly knovm 
botanically. It is spoken of as “ Congo Coffee.” An article appeared in 
VHorticole Ooloniale {Ic. 64-6) in the year 1900 that gives a good accoimt of 
this plant. It is spoken of as prolific, as almost immune from the ordinary diseases 
of coffee, and as yielding a berry of a superior quality with a delicate a^nna. 
It frequents banks of streams and prefers situations moist and not too shady. 
The plant is not, like Uber!e<t9, pyramidal in shape, but is rather roimded in 
outline. Jumolle {Les. Cult, Colon, (Aliment), 1901, 350-85) adds that it inhabits 
Sierra Leone, on soils formed of decomposed granite or gneiss. 
having been first made known from the Nunez river it is often called Kio Nunez 
Coffee.” In India and Ceylon this plant has so far failed to justify extended 
endeavours, but in Dominica the results have been most encouraging. 


CULTIVATION. 

Localities and Area. —In this work it is desirable to restrict obser¬ 
vation to India, and consequently to allude only incidentally to the 
coffee-growing of other parts of the world. Particulars of ciiltivation 
in Java, Sumatra, Philippines, Ceylon, Queensland, Brazil, West 
Indies, Central America, Mexico, etc., will be found in the respective 
chapters of Thiirber’s Ooffee from Plantation to Oup and other such 
works, to which the reader is referred. The actual area under the crop 
in India cannot be stated definitely, owing to the unwillingness of certain 
planters to furnish information. The error that exists is, however, a 
relative one, and tends year after year to be lessened rather than increased. 
Taldng the official returns as they stand, it has to be accepted that the 
area shown under coffee, during the past thirty years, has manifested 
severe ffuctuations. With a perennial crop this can alone denote the 
fallowing or abandonment of certain plots and tbe resuscitation of old 
plantations or tbe opening out of new lands, coincident with variations 
in the world’s coffee necessities. Thus, for example, the revolutions that 
took place in Brazil in 1889, 1891 and 1893, followed as these were by 
small crops during one or two of the succeeding years, had a highly bene¬ 
ficial effect on the Indian coffee-planting industry. The area returned 
as under coffee in 1885 stood at 237,494 acres, but for the ten^ years 
ending 1895 the mean area in India was 274,900 acres; in 1903, 228,815 
acres; and in 1904, 212,964 acres. The latest report of the Commercial 
Intelligence Department states the area at the end of 1906 to have been 
210,688 acres. During the decade ending 1895 prices may also be 
said to have ruled high, so that the industry was very prosperous. 

In addition to the absence of returns as to certain plantations, an 
estimate of yield to acre could hardly he accepted as even of general ap¬ 
plication. It accordingly follows that trade statistics almost invariably 
manifest higher exports than the agricultural data would show as pro¬ 
duced. The relation of surveyed areas to actual returns of foreign exports 
is one of the most profitable aspects of study. Taking 100 to represent 
the area as also the exports in 1885, the following variations have oc- 
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cutred, every fifth year being selected1885, area 100, exports 100 : 1890 
114 and 63 ; 1895, 120 and 78; 1900, 116 and 66; 1905, 90 and 97 • and 
1906, 89 and 61. (See prices, p. 391.) 

Production.— coffee produced in India is practically all exported, 
the most important markets being the United Kingdom and France, so’ 
that the returns of trade afford a useful check on the figures of production. 
The year of highest export was apparently 1885-6, when 41 milhon lb. were 
shipped, or about 6 million lb. in excess of the year’s production. Some 
ten yeaus later (1895) (the record year of production) the exports came to 
32| million lb., or 7 j million lb. less than the recorded production. 

The official year of trade returns being from March 31, and that of 
the agricultural statistics the calendar year, a certain overlapping of data 
of necessity occurs, and, moreover, reserve stocks over local consumption 
are usually drawn upon before the new crop comes into market. But 
taking it all round, the particulars of area and production are substantiated 
by the actual records of the trade. 


COPFEA 

AltABICA 

Cultivation 


Produc¬ 

tion. 


Of the total area, 28,089 acres (according to the Report of the Com- Bistribu- 
mercial Intelligence Department) were under immature plants in 1906, of 
so that in the future these will come into bearing and enhance the yield,' 
very possibly to a greater extent than the reduction due to the age and 
disease of the plants presently returned as mature. In passing it may be 
here observed that in addition to the actual area under coffee, the planters 
own 108,581 acres, much of which is available for future expansion should 
such be found desirable. Analysing the area of production according to distribution, 
the report for 1906, we leam that out of the actual area recorded (196,318 
acres), 89,202 are in British India and 107,116 in ISTative States. Of British Districts 
the /omcr—42,646 acres are in the Madras Presidency; 46,393 acres in 
Coorg; 74 acres in Bombay Presidency (Kanara district mainly); 84 
acres in Assam (South Sylhet mainly); and 5 acres in Burma. Of the 
latteT 101,489 acres are in Mysore, and 5,627 acres in Travancore and rrative states. 
Cochin collectively. If we disregard the isolation into British and Native 
we learn that the coffee outside the Madras Presidency is ordinarily only 
about 0*15 per,cent, of the total Indian area. It would thus be quite 
safe to describe Indian coffee-planting as an industry confined to the 
Madras Presidency. The chief localities are Mysore, Coorg, the Wynaad, 
the Nilgiri, Pulney and Shevaroy hills. The most important districts 
are Kadur and Hassan, both in Mysore, Coorg, and the Madras Presidency 
proper. 


. KieM.—On December 31,1906, there were in all India 31,827 planta- Persons 
tions, which gave employment to 24,477 persons permanently and 46,044 
temporarily. These figures show a considerable reduction on the previous 
year, when there were 43,233 plantations. Dividing the figure of area by 
that of production and striking the mean of all the returns for some years 
back, the Indian yield would appear to be a little over 100 lb, to the acre, 
but it fluctuates very greatly; thus in 1903 the yield would appear to have Yield, 
been 139 lb., while in 1901 it was only 65 lb. It is probable, however, 
that in all the larger and better-worked plantations an average yield of 
2 to 3 cwt. is usually obtained, in European plantations, and J to 1 cwt. 
in Native. But even that average is misleading, since.it is well known 
some of the better plantations may yield as much as 7 to 10 cwt. an 
acre.^ Hence the officially returned acreage divided by the declared pro¬ 
duction, since it involves a mean of good, bad and indifferent results, cannot 
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be accepted as a method of deriving the yield, though the figures thus 
produced are suggestive and have, therefore, a certain value. 

Climate and Situation ,—^It has been said, and with much force, 
that a good deal of land at one time and another has been opened under 
coffee that was never suited to it. Of this nature are some of the Coorg 
estates (or portions of them) that have a southerly aspect and are exposed 
to the full force of the east winds. Situation and exposure are factors 
of prime importance. It seems to be the Indian experience that coffee 
prefers land standing from 1,500 to 5,500 feet above the sea-level, the 
exact altitude being controlled to a large extent by latitude. Ear to 
the south higher altitudes would seem necessary than in the more northern 
tracts. The temperature best suited would appear to range from 55^ 
to 80°. The total rainfall should not exceed 150 inches but about 100 is 
the amount most frequently commended, provided it be fairly evenly 
distributed throughout the year; but December to March may be dry. 
doffee distinctly requires a humid atmosphere, and in the opinion of 
most planters the prevalence of heavy winds are more objectionable 
than a dry atmosphere or a low rainfall. The climate must be open and 
bracing and the sky not heavily overcast. With C. artihica low-lying 
and damp situations induce disease. As already mentioned, however, 
altitudes lower and warmer than those indicated for avfihlca are 
suited for C, liberica, but even with that species the higher limits of 
its production give the most valuable berry. 

Soil, —Coffee, although very largely a surface feeder, has a long tap¬ 
root which it is most desirable should not be injured during transplanting. 
The success of the crop depends to a large extent on the depth of the soil. 
The best soil might be described as a well-drained, ferruginous loam, 
though certain clays mixed with sand give good results, especially if a 
fair amount of humus be present or be given as top-dressing. Very 
chalky soils, as also stiff clays, are useless. It is usually held that soils 
that contain a fair amount of iron give the best-flavoured bemes. But 
below the subsoil there must rest a bed of very porous material so as to 
ensure ready drainage. In fact a rocky soil with pouches of loam between 
the outcropping rocks gives admirable results, as may be seen in many 
parts of the Shevaroys, the Nilgiris and the Wynaad. The rocks are 
constantly weathering and thus adding to the soil, while, according to the 
planters, they also transmit the heat and moisture. [Gf. Bobinson, J^mgle, 
Yoelcker, Lehmann, Leather, etc.] It is, however, unfortunate that no 
record has been kept of the conditions of land opened out and of the same 
fifteen or twenty years afterwards, both in estates manured and in those 

not manured, i • x 

PROPAQATJON,—Nursery,— selected the site lor a planta¬ 
tion, cleared and burned (or piled up in ridges to await natural disintegia- 
tion) all the trees not deemed necessary for shade purposes, laid out the 
roads and carried a water supply to the coffee-house, the next most urgent 
task is to select and prepare the site for the nursery. This must never 
be on an old coffee plantation, but on virgin gromid of sufficient richness 
that manuring may not be necessary except to add sand with a view to 
securing its porous nature. But the soil of the seed-beds must be rich 
in vegetable mould, bear a gentle slope, be well drained, retentive of 
moisture, and liberally supplied with water for irrigation purposes, since 
for some time watering is necessary. If not akeady secured, provision 
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should be made for shade against the severity of the sun, hut drip from 
protecting trees must be avoided by seeing that they are at a sufficient 
distance from the seed-beds. The beds should be slightly raised and of 
a breadth to allow of hand dressing from the dividing paths. In many 
cases temporary shelters may have to be constructed over the beds. A 
deep trench had better also run along the top of the entire nursery so as 
to check the possibihty of surface wash. 

The reader should consult the Dictionary, and one or other of the 
technical reports, cited above, for details of the coffee industry. For 
example, the varying methods of sowing, transplanting, weeding, pruning 
etc., which to some extent are peculiar to each locality, must be sought 
for elsewhere. All that can be attempted in this work is a review of the 
facts that are deemed likely to have a bearing on the stabihty and 
prosperity of coffee planting. ^ 

Selection of Stock.— One of the most important of all tasks is the 
decision as to the stock to be-grown. Even if the choice has been 
made of Arabian in preference to Liberian, there still remains the selection 
of the race or hybrid desired, and the source of supply. The reputa¬ 
tion of the seed estate, the age of the parent stock (seven to ten years 
preferably), the method of treatment of seed, etc., etc., are points of -vital 
importance. The seed should be gathered from healthy plants the 
cherries sho-dd be folly ripe before being plucked, then hand pulped 
after maturity, and lastly they should be washed and dried in the 
shade in such a fashion as to avoid both fermentation and undue drying 
of the kernels. In fact some planters believe that seeds fresh from the 
trees should he husked and instantly sown to obtain the best results, 
ihe talk of male plants and the discussion as to the value of pea- 
berry as seed, are themes indulged in at the expense of infinitely more 
valuable topics but the greatest mistake of all is to suppose that coSee 
IS coffee and that both seed and seedlings may be picked up anyhow 
or anywhere. r j 


kaces and Hybrids.—U. Jumelle (Lea Oidi. Colon. (Aliment.). 1901 369_S1 
mentions many forms of coffee (apparently all races of c. «r«*.ic«)’and his 
enumeration may be here quoted as suggestive, since some of the races m^- 
tioned are already Imo-irai to the Indian coffee planters. Ho treats of Moka 
as the stock typical form of the species and adds:_ 

(“) red-fruited coffee much gro-w^ in Central America: it is 

more robust than the type. . lu is 

bitter iftSte.° ^ yellow-fruited plant rich in cafeine but rather 

(0) Mpagogipe.—Ihe Upland BraziHan coffee, which has seeds nearly as large 
T I^b?rian coffee and is very prolific. This form appears to have been intef- 
du(Md mto South India and is often referred to by planters, but no one appears 
it a report of its special merits or of the success attaine^^with 

^ ® between C. arabton 

and c. [0/ Xsw 1894, 163-4; L’Horti. Colon., 1900, 62-3- 

Agr^. News W. Ind., 1903, ii., 316-7.] ' 

n ( ^ white-fruited plant found originally in Sierra Leon© 
S'ce of counfry and not a cultivated 

(e) Soufriere.--A very hardy plant that resists insect pests : the leaves are 
like those of the type but the seeds much larger ^ ^ 

(p Leroy of Reunion or Pointed Bourbon.—Is more hardy than Moka, has 
^ oTOwded with leaves, and the seeds are pointed at one end. 

(y) Mysore. Commero^y described as “ Caimon’s high-priced Mysore ” 
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(/t) Coorg Coffee.—This has large flat seeds and is propagated easily. There 
are several well-marked races such as the “ Chick,” “ Golden Drop,” 

“ Nalknad,” etc. 

(^) Java Coffee.—^This bears branches less horizontal than Brazilian, and the 
two young leaves at the extremity of the shoots are greenish-yellow in the 
Javan, and brownish-yellow in the Brazilian plant. 

The planters of India recognise many more distinct races, but as no 
one seems to have scientifically described these, and the writer’s personal 
acquaintance with the coffee plant was acquired during one^ or two very 
rapid tours of inspection, he is unable to attempt a description or classi¬ 
fication of the special Indian races and hybrids. The reader would do 
well, however, to consult Mr. J. Cameron’s various reports on the experi¬ 
ments conducted at the Lai Bagh of Bangalore. He will discover that 
Cameron discusses the hybrids that have been produced naturally, and 
explains that their most remarkable feature is their immunity from leaf- 
disease. But he has apparently not been so successful in the production 
of crosses as has been the case in other parts of the world. All the same 
his conclusions on this issue are clear and definite. He is sanguine that 
hybridisation may be looked to as hkely to afford much advantage. The 
renovation of coffee, he accordingly adds, is “ not wholly a matter of soil 
enrichment.” “ Next in importance to hybridisation and proper culture, 
the interchange and special selection of seed must take a high place.” It 
may be here added that much has been said regarding the value of plants 
formed by grafting, or by inarching, as for example C* arahica on to 
rooted plants of C. liherica* The seeds from such are said to be superior 
to pure stocks, and in some respects constitute forms nearly as distinct as 
the crosses and hybrids already mentioned. The Kew Bulletin (1898, 30) 
affords much useful information regarding the hybrid coffees now grown in 
South India—a subject very greatly developed subsequently by the Indian 
press. But the industry is much indebted to Mr. W. L. Crawford, Mr. 
J. W. Hockin, Mr. Brook Mockett and Mr. Graham Anderson—the last- 
named gentleman having read a paper of great merit before the Sou'& 
Mysore Planters’ Association that reviews all the practical results attained. 

The importance of careful selection of stock cannot, in fact, be over¬ 
stated, and it is probably not far &om correct to affirm that the majority 
of Indian coffee plantations possess two or more widely different plants 
treated as if one and the same, the result being irregularity both in quality 
and yield. The difficulties of the industry preclude any risks being accepted 
that might be obviated by personal knowledge and care. Hence it is 
desirable that the nurseries be as near the planter’s house as possible, 
so as to ensure constant supervision, from sowing to picking out and 
final transplanting. Any departures &om the desired t^^e should be 
instantly removed from the seed-bed, though no opportunity should be 
lost of studying sports that may appear. Forms directly suited to the 
climate, soil, and method of treatment pursued in each plantation should 
be the aim of every planter. But these camot as a rule be purchased. 
They must be acquired as local manifestations or crosses specially de¬ 
veloped. The study of the seed-bed and the care of the seedhngs should 
be the special charge of the manager himself, not of the overseer or foreman 
of works. [Cf. Lehmann, Lect. in Planting O'pinion, August 8, 1903.] 

Planting Out — During the first few years of a plantation it should 
be dug all over as deeply as possible. After the coffee plants eidarge, 
[. thorough and deep trenching becomes more or less impossible without 
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muclL injury to the roots of the plants. When about a year old the 
seedlings are planted out into their permanent positions, but if care be 
taken to select dull weather for this operation, many planters prefer older 
plants, say two years old. Much difference of opinion prevails as to 
the distance apart that the plants should be lined in the estate. The 
question hinges on the following considerations:— (a) the nature of the 
stock selected ; (b) the system of cultivation to be pursued, more especially 
the size of plants desired; (o) the character of the soil; (d) the degree 
of shade that exists naturally, or that it is contemplated to afford; and 
(e) the nature of the climate. In cold countries, where the plants are 
not likely to attain to any great size, close planting may be indicated, the 
reverse being the case under influences that might be expected to cause 
vigorous growth. In India the distances apart usually adopted vary Distance Apart, 
from 4 to 8 feet each way, and 7 feet might be said to" be common, or 
6 feet between the plants and 7 feet between the rows. This would 
give 1,037 plants to the acre, but in many estates a considerably larger Plants to Aero, 
number exists—in some 5 by 5 feet, or 1,740 trees to the acre. On 
the other hand, Mr. Leeming of Scotforth, in the Shevaroys, was induced meet ot 
some few years ago to believe that a larger plant and more space would 
give equal, if not better returns, at a much lower cost than the prevalent 
system of many small plants. He accordingly removed each alternate 
bush and reduced his estate to 600 plants to the acre. The result was so 
very promising that he went still further, and reduced it to 300 or 325 
plants to the acre. On the average his bushes now stand 12 feet apart 
each way. In 1899 I had the pleasure of inspecting Scotforth plantation 
in company with Leeming, as also most of the other coffee estates of 
that neighbourhood. And I have to admit that Leeming’s plants seemed 
to me in a healthier condition, and to be fruiting more vigorously, than 
any coffee seen elsewhere. The yield had been greatly increased, the cost 
of cultivation lessened, the plants rendered better able to throw off disease, 
and the produce recorded as fetching a higher price than had been the 
case under former conditions. These are all powerful arguments. But 
there may be other considerations and conditions that have to be borne 
in mind. It does not follow, for example, that plants 12 feet apart each 
way would give everjrwhere the same results as on the Shevaroys, nor 
that each race of the coffee plant would do so. The subject is one, how¬ 
ever, that is capable of definite verification, and one moreover that it 
would seem should be solved by every planter for himself. It would 
not be a very serious matter to place a plot of a few acres under trial, and 
if the returns proved unsatisfactory the replanting of fresh stock in place 
of the old and exhausted plants that had been removed would in time 
repay the outlay. 

^ Cultural Operations .—It is undesirable to give details of the varied 
opinions and practices that prevail as to the best systems of “ holing ’’ 
and ^ planting out.’’ The size and depth of the holes depend very largely Planting out 
on the nature of the soil, the lie of the land, and the amount of money 
and time the planter is prepared to expend. Where money is not a 
serious consideration, large holes are made, the removed earth being 
deposited on the higher^ side, the holes left exposed for some time to the 
sun and air, then filled in with surface soil, manure and green vegetation 
(weeds), but with little or none of the earth previously removed. After 
a time the fresh soil thus furnished will sink, and tto depression must 
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be made up-with, fresk surface soil. Farm-yard manure m y ^ 

tage be also given until a little mound bas been formed, _ „oi,sil)l6 

wbieb tbe seedling should be planted. Transplanting the 

be made during cloudy days, and just before the to the 

most copious season of rain. Temporary shade should b simply 

seedlings, in the form of small pieces of crude bamboo matting, J 
leafy boughs or tufts of bracken fern. It is also a good pla , , 
in e^osed situations, to fix a stake to which the stein be 

tied. If exceptionally dry weather follow transplanting, _gQjy ig 

necessary to give one or two waterings. In some cases especially 
dispensed with and two or three seeds are deposited “ 
pre^red. hole-mounds, the healthiest one being ultimately allowed w 

grow and the others cut out or transplanted. x ™ o -nlaii- 

^ Uraiwe—Weeding or removal of wild herbage ^ “ 

tation, so as to prevent the young cofiee from being Hme 

an essential operation. If drains have not been provi e - „i.y. 

the estate was being laid out, by this stage they become Z 

necessary. Nothing is, in fact, more important than a good sy^em 
drainage. In the Pests and, BligUs of the Tea Plant (2nd ed., 45-65) it 
has been urged on the attention of tea planters that the oDjecte « 
a system of drainage are to increase the depth and improve the conditio 
of the arable soil. Every word of what has been said in that ° 

the drainage of tea is apphcable to coffee. And I ^y “ 

during my inspection of the cofltee estates of South India I found fe v 
had been drained anything hke to the extent practised with tea. i ac¬ 
cordingly urged the coffee planters to reform to defect. . 

One of the great advantages of drainage is the admission ol air 
(oxygen) into the soil. The drainage of agricultural lands diners thus 
essentially from that of the streets of a town. The renaoval of surplus 
water is undertaken with a definite object in view, the fulfilment o w nc i 
determines the position and number of the drains. The water is drawn 
below the surface, and thus made to carry with it the materials that the 
. combined action of the sun and the air have transformed into a soluble 
condition. To permit or encourage surface wash is to render the soil 
sterile, in fact to afford facilities for soil-removal. The deeper the drains 
the further apart they may be placed, and the deeper the resulting arable 
soil. But drains of some kind are indispensable for successful coffee 
planting. In many coffee estates that occupy steep, hilly slopes, a system 
of trenching or contour catch draining has come into general use, as a pro¬ 
tection against severe and wasteful surface wash. The trenches to some 
extent answer the purpose of refuse pits for the accumulation of manure. 
In fact in most instances they assume the condition of parallel chains 
of pits. If used as pits into which the weeds may be thrown, it is cus¬ 
tomary to have them cleaned out before the setting in of the rains, so as 
to afford every means of intercepting the fine soil of the surface wash. 
The contour drains in the tea estates are usually laid out with a level 
and the earth removed in their formation thrown on the upper side. This 
is essential, since the slightest” slope downhill would convert them into 
dangerous surface drains. So again terracing is an additional method 
practised with great advantage on some estates, though apt, when exposed 
to the south or south-west, to dry the soil unduly. But as with contour 
<^ra.iTis so with terraces, they must be laid out as nearly level as possible. 
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But wLen slopes are not too great and the soil fairly liglit, hundinq is a 
third method, superior to even trenching or terracing. Instead of cutting 
out a terrace, a hank of soil is laid across the slope, and the rain thus 
made to wash this into a natural wide terrace. In’many parts of the 
oormtry bamboos and prunings are used to form fan-hke siructures upon 
which the silting-up process may be encouraged. ^ 

Digging and Mulching .— Lehmann (Bull. Dept. Agri. Mysore 1902 ii) 
has very properly pointed out that cofiee is so very difierent’from’the 
majority of the plants cultivated in Europe and America, that it does not 
of necessity follow that approved Western methods are in every detail 
applicable to it. “ Eor one thing,” he observes, “ coffee thrives under 
the shade of large trees, while in Europe, or at any rate in Canada the 
cultivated crops mvariably sufier near trees of any sort.” He accordingly 
urges that under the climatic conditions and on the soils that prevail in 
Mysore, it is essential that knowledge of coffee cultivation should be ac¬ 
quired by direct experiment rather than deduced from general agricultural 
principles. And in that opinion he is assuredly correct. Coffee is as 
sensitive, Lehmann tells us, as most plants to the injuries caused by 
cafang or bafang of the soil. In Mysore, he continues, most soils after 
being dug and then exposed to heavy rain, followed by bright sunshine 
become quite as hard on the surface as they were before having been duo* 
But surely that peculiarity is experienced throughout the world and on 
the pure sands of the deserts of Eajputana as much so as on the rich loams 
of Northern Europe or the coffee lands of Mysore, wherever rainfall is 
foUowed by bright sunshine. It is to check the parching and caHng action 
of the sun that gardeners mulch or litter certain crops as a temporary 
in.6ai;Sixr6. It is witli tlic saiHB objoct in view tbat weeding a,t tbe commence 
ment of the hot months is discouraged by the cultivators of most tropical 
countries. Cameron points out that the annual weed “Blurma’’ 

seen in established plantations can do compara¬ 
tively little harm and that a light covering of weeds might even do good by 
preventing the surface becoming overheated. To guard against severe 
oalang and ov^ymg of the soil is a legitimate and rational aspect of all 
apiculture. But to advape from that position to the condemnation of 
tmap and the rejection of the fully demonstrated fact that the breaking-up 
of the surfpe soil and its exposure to the action of heat, light, air and water 
has the effect of reducing non-soluble to soluble compounds and the 
production thereby of plant food, seems utterly unwarrantable. The pro¬ 
tection of the soil against surface wash and surface caking by a natural 
litter of leaves (mulching) is very admirable and may be very useful as 
an occasional process of fallowing, but to expect that any lands, however 
a^ably drained, wpded and mulched, could continue indefinitely to 
yield conee or any other crop without tillage or manure, is to carry a 
natural law to a perilous and unjustifiable extreme. Lehmann, by his i 
studies of the manures of cofiee, has shown that he'never contemplated ’ 
Ms recoimnpdations iox mulching to be the one and only method of 
treatment of the soil that was desirable. It would indeed be an un¬ 
warrantable assumption to afSrm that what may be true with a wild plant 
must be true umvpsally wth the same plant under the abnormal denmnds 
of culrivation. It is beside the issue to say that mulching has actually 

® many yearn 

iMadras Weekly Mml, March 20, 1902). It might^fairly be, and in fact s 
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has been asked :—Can it be proved that these very plantations could 
not have done better during the past?” or, ‘‘May they not, even now, be 
approaching the exhaustion that led to the abandonment of many similar 
and once fertile estates in that very province ? ” It is doubtless true 
that with rich primeval forest land, if well drained and carefully mulched, 
exhaustion may not become manifest for many years. But it is equally 
true that with indiEerent soils or exhausted lands, mulching can never 
take the place of tillage and manure. 

Lehmann concludes his very suggestive report—a most valuable 
paper even though its main contention may not be accepted as constantly 
and universally applicable—by the following statement of the advan¬ 
tages of mulchingThe careful preservation of the natural mulch 
on pieces on which the coSee has ‘ closed in ’:—(u) saves the digging : 
(i) leaves the soil in a better mechanical condition than the usual amount 
of digging could do : (c) probably prolongs the life on an estate and in¬ 
creases its general vigour and productiveness after the first year or two : 
(d) will save a large portion, possibly all the expense of applying bulk 
manure. Not digging an estate may have the following disadvantages :— 
(a) it is liable to reduce the crop for a year or two : (6) it has the tendency 
to increase the risk of fire.” 

A volume might be written in an attempt to revie'^iv all the opinions 
that have been published for and against the tillage of cofiee lands. A 
correspondent, for example, wrote to a Madras paper in 1895 regarding 
South Coorg—“ The change that is worked in a sickly piece of cofiee 
by deep digging is little short of marvellous ; in a couple of weeks’ time 
one would hardly know it for the same piece of cofiee.” That sentence 
is fully expressive of the opinions of the vast majority of planters. 

Manuring and Manures .—Cameron {Rep. OJfic. Visit to Coffee Dist, 
Coorg, 1898) has much to say on the necessity for high cultivation 
and the manures best suited for cofee. He discusses farm-yard manure; 
bone; oilcake; nitrogenous manures, and the fixation of free nitrogen by 
the aid of leguminous catch crops ; lime; phosphates ; potash ; green 
manures, etc., etc., and commends the use of bracken fern for the litter 
of cattle on account of its subsequent value as a manure. In his con¬ 
cluding observations he remarks: “ The application of proper manure in 
correct quantity and at the most serviceable time, are things which should 
be assiduously learned from practical experience.” So again, one of the 
most valuable contributions to our knowledge of the art of manuring 
coffee is the series of studies conducted by the late Mr. William Pringle, 
and published in pamphlet form by Messrs. Matheson So Co., of Madras. 
While we have many similar technical reports, some of which will be 
briefly mentioned below, very little of a practical nature has transpired of 
the accumulated experience gained during the seventy odd years of Indian 
coffee cultivation. The planters prefer, as a rule, farm-yard, or bulk 
manure, as it is called, and are restricted in its use by the difficulty of 
procuring enough. Lehmann has recently pointed out that the first 
and foremost consideration is to see that all the essentials in soil-com¬ 
position are present, in the right proportion and right condition. Ferti¬ 
lisers may then be given in the direction of crop requirements. He, for 
example, remarks that “ the potash fertilisers have, I fear, not received 
the attention they require. Judging from the analytical results I have 
seen, most of your soils are rich in nitrogen but relatively poor in potash, 
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phosphoric acid and lime, and, although much more potash than phosphoric 
acid is carried ofE in your crop, potash is but seldom added.” So again, 
many miters have shown, and most conclusively, that if the soil does 
not possess enough lime, bone and other expensive manures may be 
worse than useless. Voelcker [Improv. Ind. Agri., 1893, 270), for ex¬ 
ample, some years ago observed that the difEerences of practice occur 
in the manner of applying manures, some planters preferring to throw 
manure broadcast and to fork it in, others thinking it better to dig a 
trench round the bush, about a foot or a foot and a half from the stem, 
and to put back the soil mixed with whatever manure it is intended to 
apply. “ Manures such as bones, oilcakes, etc., are too generally used, 
because they have always been used, and because there is a general belief 
in their utility, but it is more than probable that in some cases large sums 
are needlessly expended on them, while in others lack of lime, potash, 
or other soil-constituent may be responsible for a dituim'ghi'Tig ;^dd.” 

The manures and the methods of applying them to one plantation 
are not always applicable to another, so that no general rule can be laid 
down, and the indications afforded by the soil itself must be closely fol¬ 
lowed. In some parts of the coffee area, fish manure is much appreciated 
as a crop fertiliser, cow-dung being viewed as strengthening the wood. 
Mixed bone and fish manure produce an abnormally heavy crop. Oil¬ 
cake (poonac) is believed to strengthen the leaves against blight. Wf 
Voelcker, l.o. 104-5.] 

The season for applying manure is also a subject of much difference of 
opinion, but is possibly best solved by a careful study of the particular 
manure that it is contemplated to be given. Stem and leaf-forming 
manure should naturally be given just after the crop has been gathered; 
those_ supposed to increase the yield would, on the other baud, best be 
supplied just before the flowers appear, say in February and March. So 
again, bone and other manures that take some time to decompose re< 3 [uire 
to be given early and soluble manures much later. Many writers seem, 
however, to condemn immediate or chemical manures and regard these 
as possessing few, if any, advantages for coffee. 

Assimilation of Free Nitrogen.—Bo much has been said of the advan¬ 
tage of growing (as a sort of rotation) leguminous crops along with coffee, 
that a volume might be written on that topic alone. The subject is by 
no means new nor confined in its applicability to coffee. A rotation of 
clover with grain crops became a principle of all early European agriculture, 
long before the correct explanation of that system had been discovered. 
Its application to coffee has been urged by all writers, more especially 
by Mr. B. Nelson. The use of leguminous shade-trees such as the sau 
of the Assam tea planters (AlUzsia sUpulata) and the Erythrina 
UtJiosperma of coffee planters are good examples of both shade and 
mtrogen assimilation. (See below the para, on Shade-trees.) Wf. Pests 
and Blights of the Tea Plant, 136-47.] ^ 

Nitrification. Allied to the study of free nitrogen, though perfectly 
distinct, are the methods by which the cojmbined nitrogen of the soil or 
of manxires is prepared for plant use and the processes or vehicles of its 
teansniission into the roots. This is defined as the nitrification of the soil. 
Nitrogenons matter is oxidised and the nitrogen developed into a nitrate 
chiefly of Krne or of potash. Until quite recently it was believed to be a 
simple chemical process. But it has been ascertained to be a consequence 
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of the vital activity of certain organisms, chiefly bacteria. Ammonia 
compounds are fonnd by the agency of nro-bacteria and other putrefactive 
organisms before the nitrates are produced. Br. A. B. Frank {Lehrl: der 
Botanih, 1892, i., 259-75) gives details of some studies of sjonbiotic 
fungi found on the roots of certain plants, such as on a few species of 
Oiqmliferce and Orchidaeew. These would seem to aid in nitrification. 
A long series of articles from the pen of Mr. H. B. Evans wiU be found in 
Planting Of inion of 1900, in which he advocates that “ Nitrogen Hunger ” 
is one of the chief maladies of the coffee plant. He seems to have assumed 
that the nitrogen of the soil and of the manures of coffee estates does not 
exist in an assimilable condition. In other words, that the agents of 
nitrification are absent to a ruinous extent. This, he would further believe, 
proceeds from the deficiency of a necessary symbiotic fungus, the function 
of which (Evans affirms) is the transmission of nitrogen from the soil 
to the roots of the coffee. Should the existence of a symbiotic fungus be 
actually established for coffee, the conditions that would favour its ex¬ 
tended production might become of supreme importance. But the issue, 
so far as present knowledge goes, is a pure hjrpothesis. The presence of a 
fungus on the superficial roots of the coffee was discovered by Janse in 
Java. [C/. Ann. du Jard. Bot. de Buiten., xiv., 113-8.] That fungus was 
most prevalent in soils rich in humus, and was also found on the roots 
ramifying among the litter of dead leaves on the surface. But no one has 
as yet proved that Janse’s fungus is actually beneficial to the coffee plant, 
and Janse himself, like all other investigators, failed to specially cultivate 
it. Although there are possibilities in this direction, the subject is infinitely 
less known than the action of the bacteria contained in the root tubercles 


of the leguminous plants indicated above. \Cf. Percival, Agri. Bot., 1902, 
764-6.] 

Too highly Concluding this brief review of coffee manures, it may be remarked that 

Baanured. Yoelcker observes very truly that “ a sure sign of the land being too 
highly manured is the appearance of shoots all up the stem. The indication 
of a good bush is, on the contrary, the healthy growth of new wood on the 
branches.’’ [Cf. Wall, Manuring 'of Go-ffee Estates ; Burgess-Brown, Oofee 
Planting (17 years'" exferience in Ceylon), 1877; Hughes, Ceylon Coffee 
Soils and Manures, 1879; Munro, Soils and Manures; Lawes, Gorresf. 
regarding Coffee Manures, in Planting Opinion, Aug. 1896; Kramer, 
Mededeelingen PL Java, 1899, 3, 73; 1900, 64; 1901, 1, 56; Clarke, 
Prize Essay, Management of Soils under Coffee, 1883 ; Elliot, l.c. 350-82 ; 
Pringle, Madras Mail, 1891; Revue des Cult. Colon., 1901, viii., 198, 294 ; 
Lelmann, Lect. before N. Mysore Planters’ Assoc, (reprinted in Planting 
Opinion), Nov. 1900; also subsequent lecture in Planting Opinion, Aug. 
1903 ; Gultura Rational du Cafeeiro, in Journ. dos Agri. Rio., 1902, ii., 57 ; 
Sao Paulo, Boletin da Agri., Jan. 1902.] 

I^rnning. Priming.—Within the past few years, thanks to the enlightened energy 

of Mr.^ Leeming of Scotforth, Shevaroys, there has come into existence 
two diametrically opposite schools. These may be characterised as the 
non-pruning and the severe-pruning systems. Having studied the latter 
for some time, and formed the opinion that certain departures were urgently 
needed, I became a partial convert to the non-pruning system so ably 
advocated by Leeming. It would seem, at all events, very possibly 
preferable to the system of severe pruning that presently prevails. Judged 
of from the purely botanical standard of the state of health and vigour of 
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the plants, the non-pruning system seemed superior to the customary form 
of severe pruning. But I am disposed to add that I can easily conceive 
of climatic conditions and stock plants where a pruning system would 
be indispensable, so that I by no means think non-pruning is of uni¬ 
versal application. It is, moreover, not new but has for many years 
been followed in other countries, and even in India has been the practice 
in vogue with most Native cofiee-growers. Deeming would, however, 
appear to be the first European planter in India who has had the courage 
of his convictions, and who has not only uprooted two-thirds of the plants 
on his estate, but allowed those that remained to grow in obedience to soil 
and atmospheric conditions. 

It is customary to speak of cofiee-pruning as consisting of three stages, 
or operations—^viz. :— To^fing, Handling, and Pruning (proper). The first 
consists in nipping oS the top shoot, so as to check the upward growth. 
This is done at various stages, usually when the plants are 3 years old, 
the shoots being then cut at a height of 5 feet; at other times the nipping 
ofi is done much earlier, at 18 months to 2 years, the stem being left at 
from 2 to 3 feet in height. When the short process is pursued, a sucker 
(as it is called) soon arises near the top pair of branches and renews the 
upward ^owth. This is allowed to continue for a foot more and is then 
in turn nipped ofi. A second sucker in consequence rises up and is in 
like manner checked, when the desired ultimate height of the main stem 
is attained, namely 4 to 6 feet (usually 5). 

In the -first instance (3-year-old stems) there is a terminal snag pro¬ 
duced. The topmost pair of branches, below the snag, having the best 
advantage as to light and air, lengthen horizontally and in due course 
become so weighted with fruit that the terminal snag of dead wood is split 
open, and this cleavage increases year after year until many bushes become 
literally cleft in twain. Admission is thereby given to damp and weather 
action, also to disease and vermin of all kinds. The aim of the planter in 
this system of topping ’’ is to produce a crown or umbrella of primary 
branches. ^ By what is called “ handling,’^ all undesirable suckers and 
“ gormandisers ’’ are systematically removed and every efiort made to 
restrain the bush severely on fixed lines of growth supposed to favour 
fruiting and be most convenient to the pluckers. \Qf, Pierrot, Cult. Prat, 
et Ration, du Cafeier, in UAgri. Prat, des Pays Chauds, 1905, v., pt. i., 
180-93, 282-301, 411-25, 467-79 ; v., pt. ii., 34-49, 101-8.] 

In the second system (largely followed in Coorg), in addition to the 
terminal snag, with all its possibilities of evil, the growth of the stem is 
twice checked and snags of dead wood thereby interposed within the stem, 
which must have the immediate consequence of disarranging and inter¬ 
cepting the circulation of the sap. Nothing could be conceived less ad¬ 
vantageous. Moreover, the efiort is made by the growth of the secondary 
branches, ultimately produced, to convert the topmost three or four pairs 
of primaries into a completely ramified umbrella, that must of necessity 
render the branches below a useless burden on the resources of the plant. 
M. Edouard Pierrot recommends a systepa of pruning that does not 
seem to me to difier from that followed by the Indian planters. His 
account of coffee-planting is, however, most instructive, and should be 
consulted by all interested in the industry. 

So far as could be learned from personal observation, few subjects 
are perhaps more urgently calling for reformation, both as an aid against 
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disease and as a means of enhancing returns, than the system of 
pruning. Any pruning seemed accordingly preferable to that usually 
practised. By encouraging a vertical rather than a horizontal growth, 
the fruiting area of the estate is (if one may so express it) immensely 
increased. But where, from the nature of the soil, the peculiarities of the 
climate or the character of stock grown, cofiee trees ” could not usually 
be produced (such as those of Scotforth), it would seem that a pyramidal 
bush might nevertheless, and with advantage, be aimed at rather than 
a fruiting umbrella. This might be accomplished in various ways that 
doubtless would instantly occur to the practical planter. 

Without desiring to dictate, one method that suggested itself to me while 
inspecting the coffee estates of the Wynaad may be here mentioned. Plants 
4 feet in height, or when they possess 6 or 7 pairs of branches, might be taken in 
hand. In some plantations, however, bushes only 2|- to 3 years old were seen to 
possess 15 to 20 horizontal branches, within a height of 4 feet. It is very unlikely 
that these could all bear fruit, hence perhaps half may have to be removed. 
But when the approved number of primaries had been secured, the green terminal 
shoot, containing a pair of leaves and a bud, might be nipped off, and at the same 
time the terminal buds of the topmost three or four primaries similarly destroyed. 
Care would have to be taken, however, that this plucking off of the terminal buds 
was done on green not woody shoots. Delay till wood is formed almost invariably 
involves a snag, and moreover the cutting back of finally matured shoots 
requires great care and a study of the best age and most favourable season for 
each locality. The object aimed at by the system suggested would be the pro¬ 
duction of a pyramidal bush, and if sufficient space were allowed such might 
ultimately be expected to fruit from the ground to the topmost twig. The 
check given to the growth of the upper primaries would prevent their attaining 
the size and weight sufficient to split the stem (ia the way already mentioned). 
The secondaries borne by each primary would in time become fan-shaped, and 
through the regulation of the lengths of these fans the bush would become 
completely pyramidal. It is the secondaries borne on the primaries that are the 
fruiting shoots, and the purpose of the recommendation here offered would be to 
produce a maximum of such, fully exposed to light and air. Similarly a vertical 
pyramidal bush might be formed by the development of upward-growing suckers 
in place of horizontal branches, the main branches being trained to ascend from 
the stem or its primaries, like those of a poplar. But I need not enlarge on 
this theme. What seems imperatively necessary is greater spacing, a better- 
shaped and a more healthy bush. Mr. Leeming’s “ coffee trees ” in these 
respects, at all events, are as nearly perfect as seems likely to be attained; 
and where trees are not possible, bushes of a tree shape might be secured in 
preference to that of an umbrella. (See the remarks above on the tendencies 
of certain races to produce ascending and of others spreading branches.) 

To conclude these observations, it may be said that pruning as presently 
practised is done about March after the crop has been collected, and 
consists in removing all shoots that have borne fruit and in selecting and 
protecting those that are intended for next year’s crop. But the pruning 
must be completed before the flowers begin to form, and in pruning it 
is often recommended to leave alternately the opposite laterals. All 
tertiaries, as also diseased branches, are usually cut ofl. A handling is 
often given just after the flowers appear, in order to remove useless flushing. 
During a second handling suckers and crosswise shoots are rubbed off, 
mthout injuring the bark, and, in carefully worked estates, even a third 
hanffing is often given. It seems to be an accepted rule that September 
and October shoots should be preserved, and that as many of those formed 
in February as can be spared should be removed ; but during fruiting the 
plants are never interfered with. In many estates removal of moss and 
cleamng the bark is regarded as of great service to the plant and obviates 
the harbourage of pests and blights. 
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SHADE-TKEES 


Bbade^trees .—When Arabian cofiee is grown upon lands of low 
altitude, shade becomes imperatively necessary, but in these positions 
Liberian may be successfully grown without any shade. As the upper 
limits of Arabian cofiee cultivation are reached, shade may be largely 
dispensed with. Much difierence of opinion prevails as to the extent 
and nature of the shade best suited to each region. Cameron (Rep, 
Tours in Ooorg, 1898) very properly urges that a mixture of difierent 
shade-trees is preferable to one particular tree all over an estate. The 
balance of soil is thereby secured and a better shade attained. In Mysore 
tall original trees are generally preferred to the leafy bushes specially 
resorted to in other localities such as the Shevaroys. If protection froUi 
wind be the object aimed at, shelter belts of strong densely branched trees 
are indicated, but if shade from the sun be the object, much will depend 
on the severity of the sun and the liability to borer. It is the accepted 
belief that shade gives a certain protection from that pest, and this cir¬ 
cumstance, more than protection from the sun, often determines the nature 
and extent of the shade-trees desirable. As little shade as possible is 
necessary during the rainy months, and the maximum shade during the 
hotter months. The study of the season of new leaf in shade-trees is, 
therefore, all-important. 

Dal inairntn) would make an excellent shade-bush for young cofiee, 

and by its root tubercles and copious supply of leaves it would enrich the soil at 
the same time, but its liability to fungal disease (see p. 198) might be viewed as 
rendering it undesirable. Another Leguminous plant has been much appreciated 
by cofiee planters—^viz. one or other of the species of Mrifthrinti such as 
iiiditii, Hth4>Hpet m<M and Huhet’OHit, Mr. B. JSfelson (Planting Opinion^ 1896 
to 1899) wrote a series of articles and showed that the use of J0. uthospmnft as 
a shade-tree gave a material increase to the yield of cofiee. The Silver Oak 
(G rev it lea) is much commended by many planters, but while useful for shade 
it can have no manurial value. The other trees, fairly extensively employed, 
may be here mentioned in alphabetical sequence, viz. :—JLvreeatpnH frffximi- 
folius ; Xjehhek, '»9tolaoeana>f preeera and ^^Hpulafa ; Arteearpitft 

Chaplash>a>f iviteff rljfhlla and Xjakaeehtt ,* MiHeliofta Jant'niea ,* Getlrela Xeona ; 
JGalberffia latifoUa ; JFleus aftperrlniay glomerafa.f hispida^ infeetaria>f and 
utyrBorensis ,• Grevillea rahusta; :iPithee 0 lohiunt Samau; K^terocarpus Mar- 

sttpiuni ; and Trema ori,ethtaM&. Many other trees might also be mentioned, 
such as one or two exotic plants, for example India-rubber (Mamnot GiaMeru) 
and MvLeaiyptuB. As catch crops Indian com has also been tried, and with fair 
success ; and in Coorg, pepper and cardamoms are much resorted to, especially by 
Native cultivators. [Of. Kew Bull., 1895, 306 ,* Graham Anderson, For. Trees 
^n Coffee Lands Mysore, 1888 ; Kept. Agri. Ohem. Mysore, 1901-2, 29-35 ,* Journ. 
TAgri. Trap., 1902, ii. 124-5 ; Trop. Agrist.; Planter ; Madras Mail, etc.] 

ENBMIBS—PESTS AND BLIGHTS^ —To give even the most general 
outline of this subject would occupy many pages. Having studied with 
some care the enemies of the tea plant, the first impression left on my 
mind, on visiting the coffee plantations, was the comparative absence of 
pests. An ordinary tea garden when compared with a coffee plantation 
would afford the entomologist ten to every one for his special study. Even 
the blights or fungal diseases are far less numerous, though one is very 
much more prevalent and widespread than any of the blights of tea. At 
the lowest possible estimate there are 200 insect pests on the Indian 
tea plant, and perhaps not twenty all told on the coffee. But the few that 
are present are often disastrous to the industry, and thus make up for their 
specific paucity by their individual voracity. In fact it may be said that 
two or three insect pests and one or two fungal blights have practically 
baffled both planter and scientist and have proved so disastrous as to have 
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ruined the industry over large tracts of country. This is significantly true 
of Ceylon, the leaf-bhght having there proved so completely incurable as 
to have caused the planters to substitute tea for cofiee, as their only escape 
from ruin. Numerous reports and monographs have been published by 
Morris, Marshall Ward, Nietner, Bidie, Harman, Cooke, Massee, Barber, 
etc., so that it cannot be said the subject has been neglected, but so far 
little progress has been made of a practical nature. 

The more important diseases of the cofiee plant are the following :— 

1. Leaf Blight, Hemileia vastatrioo, Berlc. <& Broome, Gard. Chron,, 
Nov. 6, 1869, 1157; Abbay, Journ. Linn. Boc., 1878, xvii., 173-84; 
Morris, Coffee Leaf Diseases Ceylon and S. Ind., 1879 ; Harman, Coffee- 
Leaf Disease Bangalore, 1880; Jardin, Le Cafeir, 1895, 264-6; Tubeuf, 
Plant Diseases, 1897, 352; Philip MacMahon, Queensland Agri. Journ., 
April 1898, ii., 301; Massee, Textbook PL Diseases, 1899, 27, 231-2, 
407; Lecomte, Le Cafe, 193-203; Jumelle, Les Cult. Colon., 376-7; Massee, 
Rev. Genus Hemileia, in Kew Bull., 1906, 35-42. This fungal disease 
appears to have been first observed on cofiee in Ceylon, about the year 
1869, and in South India two years later. It has since appeared in 
Burma, China, Java, Sumatra, the Philippine Islands, and been identified 
as met with in the coffee districts of Africa (even at Victoria Nyanza), 
and probably wherever coffee is cultivated in the Old World. 


It has been assumed, as probable that w. eaiitjia —a parasite found on 
CantUi%i^t% campamtiatuin —^was the parent source of m. va^^tntHoc, the differ¬ 
ences observable between the two fungi being in all probability the result of 
Rowing on slightly different hosts. So in the same way leaf-blight, seen in 
Natal and other African plantations, may have originated from jrt. Woo an — 
a parasite found on two species of T€ingnii^'i€i and even on Cogea iho. Massee 
accordingly writes : It is not at all necessary to assume that the coffee disease 
has^ been imported along with the coffee plant from one country to another, 
taking into consideration the wide distribution of different species of plants 
attacked by MewiUeta, vasteitrioe or M. Woodii, both of which are capable of 
infecting species of Coffen.^’ In India there are some six or seven species of 
fairly abundant wild plants in the coffee area, also a species of 
Vfyffnerin both m Kanara and the coffee tracts of Burma. If, therefore (as 
pomted out by Massee), a practical lesson is to be drawn from these considera- 
tions, to start a plantation in a district where these and other allied plants to 
the coffee a.re abundant would probably mean disaster. To grow for the purpose 
of shade, plants belonging to that family would also very possibly be dangerous. 
^1 rubiaceous plants should therefore _ be watched for any appearance of leaf- 
blight, and exterminated as far as possible from proximity to coffee. 

4 .-U leaves of coffee are the parts most frequently attacked hy Jnewiieia, 
mough spots are sometimes present on the young shoots as well as on the fruit. 
Ihese expand m size irregularly, are at first pale yellow, but in time become 
bright yellow and orange coloured. Though showing through on both surfaces, 
the spores appear on the under-surface only. These are formed in dense clusters, 
and emerge from the tissue by the breathing mouths (stomata) of the leaves. 

WMe tourmg tlirough the coffee districts of South India I observed the grub 
of a minute msect feeding on the spores of this fungus. I was told this had been 

appear of importance that the 
life ^story of that little creature should be worked out, since it may be the 
planters greatest friend. When leaf disease is at all serious it is so prevalent as 
to render most of the methods of treatment, that have as yet been suggested, 

fungicides, such, as the Bordeaux iSsture, 
leaves, removmg and burmng the leaves, tearmg off or punching 
portions have each and all been advocated and tried witf 
^ complete, success. The best results as yet recorded 

by produomg a stronger, more vigorous plant, through in- 
lessenmg the shade, improving the drainage, manuring 
liberally, and restrammg the pruner’s knife. Under some such treatment 
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liability to borer may be increcised, but leaf-blight brought under control. On 
some soils, under certain climates, or with particular exposures, leaf-blight never 
has been serious, and, moreover, either the plants are now better able to with¬ 
stand the disease or its virulency is being attenuated, because in South India coffee¬ 
planting is by no means impossible, in spite of blight and borer. The low prices, 
through overproduction in South America, are far more serious than all the 
blights at present known. There would seem little doubt that had the Ceylon 
planters ciiltivated and manured their estates more thoroughly and systematically 
than they did their industry might have been saved. When the disease ap¬ 
peared both soil and plant were e:3iausted. The rapidity of the destruction that 
ensued may be thus demonstrated: average yield for the years 1866-8, all over 
the island (that is, before MemiieUt appeared), was 4*28 cwt. per acre ; in 
1872-4 it had fallen to 2*93 cwt. per acre, and in 1878 to 2 cwt. per acre. 

2. American Coffee Disease, Stilhum flamdum, (/oo^e; Massee, Lc. 
445; Lecomte, l.c. 204; Jumelle, Ic. 377. 

“ This disease is almost as destructive to the coffee industry in the New World 
as Memiieia vastfitHoe is in the Old World.” ‘‘ The symptoms of the disease 
are unmistakable ; circular whitish blotches occur on the leaves, often in con¬ 
siderable numbers, and are equally marked on both surfaces. Using a pocket- 
lens, very minute fungi resembliug a miniature pin in shape, and of a clear yellow 
colour, can be seen grouped on the spots on the upper surface of the leaf. The 
berries are also sometimes attacked, being marked with circular spots. On the 
young shoots the pale diseased spots are elongated” (Massee). As this disease 
has not appeared, so far as is known, on the coffee of Asia, we have the somewhat 
significant fact of two coffee blights, the one confined to the Old and the other 
to the New World. A species of does considerable iajury to the tea, beiug 

the Thread Blight of tea planters. [Of. Pests and Blights of Tea, 392.] 

3. Leaf-rot .— This leaf-blight was described by Cooke under the name 
JPelUcularia koleroga, the specific name being the vernacular for the 
disease. \Gf. also Tubeuf, Lc. 518 ; Lecomte, l.c. 203.] It is said to be 
prevalent in Mysore during July; the leaves, fiowers and berries become 
covered with a shiny gelatinous substance which turns black about the time 
that the affected parts fall from the plant. 

Cameron thinks that continuous or heavy rainfall, dense shade, drip, and 
stagnation of drains favour the development of this blight. Improvements 
to combat these defects are beneficial. All affected leaves should be burned or 
dusted with fllowers of sulphur. As seen in the Kew Herbarium the leaves are 
covered with a simple mycelium much as in stuhuw. but without any fructifica¬ 
tions. Samples of it have come from the coffee plantations in Venezuela, Costa 
Rica and Jamaica, as well as Mysore, so that it is fairly widespread and should 
it commence to assume its complete form, may become a serious pest. It should 
therefore be kept under control and carefully studied. 

4. Coffee-twig Disease, Wecator decrettis^ Massee, l.c. 327. This 
Twig Disease is said to be a destructive parasite on coffee trees at Selangor. 
It commences at the tips of the young branches and extends downwards. 
Bursting through the epidermis of the shoots are minute white spots, which 
soon become orange-red in colour and gelatinous in texture. The twigs 
thereafter turn black and thus appear as if syringed with acid, while at 
the same time the bark splits as in canker. 

During my tour through Coorg and the Wynaad I was shown a disease that 
brings to mind the Malay twig disease or canker just described. The tips of the 
fruiting shoots, including a large number of leaves and berries, become withered 
and dried up, and in due course turn black. I was imable to discover on these any 
fungus, but obviously should have visited the plantations at a much earlier season 
of the year in order to study the distressing disease indicated. The withered 
fruits, if gathered along with the ripe cherries, greatly lower the value of the crop, 
so that they are not only a serious loss but a source of danger through their 
being inadvertently collected. The Indian planters regard the blackened and 
withered shoots as a consequence of a want of general tone and vigour, and as 
proceeding from poverty of soil rather than being due to any specific disease. An 
inspection of the specimens preserved at liew leads me, however, to suspect 
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that it is due either to the self-same species, or an allied fungus to that just 
described as tbe coffee-twig disease of Selangor. 

5. Borer; Ind. Mus. Notes, ii., 153. This pest -used to be kno^ as 
“ Worm ” or “ Coffee Ely.” It is most troublesome m Mysore, boutn 
Coorg and the Wynaad,where in 1865-6 it destroyed whok estates. _t as 
also appeared in the small cofiee gardens of Assam and Bmma It is the 
grub of a beetle, Xylotrechus qimdrmjes, Cfew., and is yellowish-red 
with black transverse lines. It damages the tree by boring holes mto the 
stem, usually a few inches from the ground. These passages are at farst 
transverse, but soon ascend spirally to the gromng tip, where the larvse 
are matured, The plant early shows signs of death and ultimately withers 

down to the point where the beetle entered. 

This nest is most prevalent in hot, exposed gardens, and may be kept m 
cheek bl free irrigation, good tillage and the growth of large shade-trees. 
Cameron^ speaks oi ntm oil, poured into by the bore^^^^ 

Ws in ?£e If the stems of injured trees are collar P>^mied 

suckers are tteown out and the plants thus renewed, while the borers with the 

“^Titther WrT of the moth [C/- 

Mus. Notes, ii., 157 ; Watt and Mann, Paste and m%ghu of Tea, 200-1.] 

6. Bas-s.— Various insects are by planters aU called bugs. They belong 

for the most part to the family known as the Gocgwjeox Scak Insects. 
There are four chief pests of this kind, known as Brown, Green, Black and 

Brown Bug, Xecaiiium liemisplioificum, Targ. ; Green, Oocc^dce of Cey¬ 
lon 232-™^ 85 f ind. Mus. Notes, ii., 168. “ This insect was formerly kno'ro as 

the ‘ ’ of the coffee plant, and before the advent of tl^ Green Bug 

■“V,f1« ii.. 

168 This proved such a scourge in Ceylon that it was practically ^espo^ible for 
the fina.1 abandonment of cofiee cultivation over the greater part of the planting 
n feS^ttracted attention in 1882, and by 1886 had been dispersed 
all over the cofiee districts of Ceylon. It attacks weakly trees and almost com 
pletely denudes them of all but the two or three tennmal leaves. On beal^y 
plants the leaves become black through the attenda:^ 

ok and the bushes make a vigorous effort to ^ow In Ceylon the plants b»'| h®®“ 
weakened bv when they became infested with green bug. ^ 1881 the 

exports werl 452,000 cwt., but tenyears later they h^ fallen to 88>I80 c^., and 
in 1902 were only 10,000 cwt. [C/. Agn. Joum. Ind., 1906, i., pt. i., 78.J 

The Black Bug, h. niaittni, Nietner ; Green, l.o. 229-31, pi. 84 ; Ind. Mus. oe , 
ii., 168. This bug, though found on cofiee, is not so serious a pest as either 

The ffbite Mealy t^ug, Psetutocoecua aaoiiiilum, Linn.; Ind. Mus. Notes, ii., 
168 This is aflat oval creature covered with white down arrangedmparallel ridges 
S ri^Sg across its back. It prefers hot, dry plantatio^ and would seem 
to be harboured by the species of now so largely grown for shrfe 

•nnruoses In a plantation in the Wynaad where the trees had been cut down, 
iTbserved whiteVg very prevalent on the uncierground portions o^® 
as also on the roots, and swarming to the neighbourmg cofiee. Whe^er o 
not tMsTbservation is of invariable appUcation cannot at present be affirmed 
but pllts seln to favour the growth of any species of bug shoMd be 
in coffee plantations even alt&ugh the present species has not been recorded as 

‘^°^^vOTy°effott’ht?been made to exterminate these pests. But in *^® o“® 
of green bug, the insect, being green in colour and small m size, was not noticed 
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until it had been established in Ceylon in such force as to defy all subsequent 
efforts at exterroination. It usually decreases during both very wet and very dry 
weather. The most hopeful method of dealing with it, as also with all other scale 
insects, is through their natural enemies. The larvae of certain ladybird beetles 
{^€hL 1 oeevtt,s eivcu'mPattis for brown bug, and Seyntmis t'otutKlnt/tis for white 
bug) live on them, and a minute chalcid wasp breeds within the body of the mature 
xeea-jj ittm . So also a parasite fungus ( Cephaiospo^tim leamii) kills these insects 
by living on their bodies. 

7. Gmb. —The larvse of the moth Agrotis ypsilon, Rott.; Ind, Mus. 
Notes, ii., 161; iii., 21; Watt and Mann, Pests and Blights of the Tea Plant, 
1903, 220-3; Maxwell-Lefroy, Memoirs, Dept. Agri. Ind., 1907, i., 169. 
The Cutworm, Black Grub or Einger are very destructive to the seedlings 
of cofee, as much as 25 per cent, being often found destroyed by this 
pest. It seems to have been specially destructive in Mysore 

The larvae of the cockchafer, Lachnosterna ping'H/is, Walk., often 
do much damage by eating the roots of the young cofiee plants. [Cf. Ind. 
Mus. Notes, ii., 149 ; Watt and Mann, lx. 167-9.] 

8. Other Insects that occasionally attack the coffee may be here enumerated:— 

JLvHities Hestrnetifr, Nietner> a weevil that eats the leaves -jP arasii lepiflu, Cramer, 
a moth that defoliates the bushes ; Nttrosa conspersa, Walker; A.ioa laetiueaf 
Cramer; JEitproetis Walk. ; OTricJiift eijcigna., Feld. ; CraUevinmm'p1i€e 

lichenoides, Feld.; Mpithecia coffea^^ia, Feld. ; JBearmia lencostigntttria, Feld., Qxxd. 
JB. ^eylaniearici, Feld.; Tortrioo cojff'earia, Feld. ; Captia cojfeciria, Nietner [cf. Ind. 
Mm. Notes, v., 187], and eiracUitrdtt coIteifoiieUm, Motsch. (recalling Minchistn 
coffeiia, G.M., in Jardin, l.c. 268-9 and pi), are all moths reported to have been 
occasionally met with on coffee in Ceylon. So also A.nthoniyz<t eojfete, Nietner, 
is the coffee-leaf borer ; Staehia geometrica, Motsch., a species of Mhgnchofa that 
attacks the coffee-cherries ; JLpJiis cojffem, Nietner, the coffee-louse (parasitised by 
Micromua attstruiis); and Ae<trxts cojffem, Nietner, the coffee-mite. So far as 
presently known, none of these pests have given any cause for anxiety to the 
Indian planters. 

9. Other Pests. —Locusts, Weevils, Rats, Squirrels, Monkeys and Jackals 
often do much injury—the animals mentioned being very fond of the ripe 
cherries. 

Life of the Estate .— The late Mr. William Pringle very rightly observed 
that ‘^no matter how healthy a cofee tree may be, no matter how 
carefully pruned, handled, tended and nourished, its life will end sooner 
or later. Under favourable conditions, the tree may live for fifty or sixty 
years ; as a rule, it will seldom last thirty. It will, under favourable con¬ 
ditions, be in full bearing in the fifth or sixth year, and may go on for twenty 
to twenty-five years giving paying crops. Many trees are exhausted in ten 
to fifteen years by unskilful treatment, borer, and attacks of Hemileia 
vastatriaoy etc., and must make room for a new generation. If the vacancies 
can he successfully, supplied and the plants developed in a healthy and 
vigorous manner, there is no reason why an estate should be limited as 
to age. If we can so arrange matters as to have a continual succession 
of young plants coming on and developing into healthy trees to replace 
those taken out, a cofiee estate may he considered as a permanent invest¬ 
ment. In suitable localities efiiciently drained and manured this can be 
done: and an estate may be considered to he working under the best 
possible conditions of perpetuation where from 4 to 5 per cent, of vacancies 
occur every year that are successfully supplied. It is upon the success of 
the supplying that the Hfe of the estate *depends, and practical planters 
consider this question one of the first importance in Southern India. It 
is only when supplies cannot be got to grow that there is a necessity to 
abandon the estate. With many aspects and under some conditions the 
plants cannot he raised, except at a ruinous cost.” 
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THE COFFEE PLANT 

MANUFACTURE. 

Terms Employed. —The ripe coffee fruit is called the “ Cherry ; the 
contained twin seeds are the “ Berries.” When only one seed is developed 
it is spoken of as “ Pea-berry.” This is often upheld to be richer in flavour, 
and accordingly much has been said about the possibility of producing 
a plant that would yield mainly, if not entirely, pea-berries. The succulent 
outer coat of the fruit is the “ Pulp,” and the inner adhesive layer is known 
as the “ Parchment.” The seed-coat within the parchment which adheres 
closely to the seed is called the “ Silver-sHn.” The pulp is commonly 
removed at tlie plantation, but it is frequently tbe case that the berries 
are sold in parchment and either submitted to treatment in the coast 
towns or exported in that condition to Europe, where they are hulled 
and finally prepared for the market. The machinery for tks purpose 
is expensive, and the operation of final cleamng can be as effectually if 
not better accomplished in Europe than at the plantation. I* is 
moreover that the coffee carries best m parchment, so that the extra 
freight charges are more than compensated for by the quality of the coffee 
tinned out in Europe. \Gf. Kew Bull., 1893, 128-33.] , . 

The preparation of the berry from the cherry is effected by certain 
distinct operations that may be here indicated very briefly. It woulcl, 
however, L impossible to describe all the methods and apphances used 

without devoting many pages to this subject. ■ n/r -l „„ j 

Seasons and Crops.—The blossoms as a rule appear in March and 
the fruits commence to ripen in October and continue till January, ine 
more gradually the blossom fades the better : a superabundance of flowers 
is not considered a good prognostication, since only a small percentage 
form fruits. Bain during flowering is unfavourable, but after tUe truit 
has set a shower or two is beneficial. It is usually advocated that none 
but fully ripe fruits should be collected. In Arabia a cloth is plac^ below 
and the bushes shaken, when the ripe cherries fall into the cloth. lu India 
they are hand-picked, and it is beUeved not nece^ary that they shoifld 
be pink-coloured all round; the slightest tinge is sufficient, and in fact wath 
the appearance of colour the sooner picked the better. The berry (see ) 
inside wiU be found to be of a fine dark-greenish or bluish-gmen colour. 
It is the endeavour of the planters to preserve this greenish tint a,s much 
as possible. Berries that have dried into a reddish or chocolate colour are 
spoken of as “ foxy,” and the presence of such lowers very ^eatly the 
price. Berries that have fallen to the grouiid are collected at the end ot 

the season and are known as “ Jackal Coffee.” , j: * 1 , 

Pulping.—The operation known by this name is the removal ot the 
pulp which surrounds the “ berries ” (seeds). This is best done ^y by 
W on the coUections being brought to the factory. If unavoidably de¬ 
layed it may be necessary to produce fermentation before the cherries can 
be pulped. There are two chief forms of the pulper, viz. the disc or the 
cylinder, but a long list of special machines, mostly developments of thes^ 
might be given. The principle in both is a grater, worHng against a smooth 
chop, adjusted according to the size of cherries. The disc-pulper is t e 
sim&est contrivance, and this Inay be either single or double and worked 
by hand or steam. A single pulper will accomphsh 20 to 25 bwhels 
an hour, a double one 40 bushels, or twice that amount if driven by steam. 
In design it is somewhat like a cotton-gin; it tears off the pulp and drops 
the seeds through a sieve kept in position so as to carry forward the pulp 
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or tails. Tke best design for a factory is a three-storied building placed TaUa. 
against the hillside and so arranged that the cherries are conveyed to the factory, 
top story without requiring a lift. From there a hopper carries the cherries 
and water, in a continuous stream, on to the grater. Space cannot be 
afforded to discuss the other numerous inventions that exist for pulping; 
suffice it to say that most Indian factories are behind the standard of those 
in other countries, and that the defects of much of the Indian coffee are 
due mainly to the imperfections of the factory. 

Native coffee is mostly dried with the pulp attached, then pounded 
in a mortar. It is thus practically the system followed in Arabia in ancient 
times, and which is still to some extent pursued in that country. 

Fermetitation and Washing ,— On the beans (seeds or berries) passing Washing, 
through the sieve they are found to be covered with a sticky mucilaginous 
material. If the contained saccharine matter be not removed it is difficult 
to dry the berries. This is accomplished either by washing or fermenting, i^ermenta- 
or more generally by both. The period necessary for fermentation depends tion. 
greatly on the temperature of the atmosphere, but from 12 to 18 hours 
usually suffice. Mr. Graham Anderson has shown that the amount of 
saccharine matter depends on the exposure, and that the produce of young Saccsharine 
trees will not ferment as readily as that of mature plants. The berries, 
after thorough washing, are spread out to dry on specially prepared plat¬ 
forms which constitute the lowermost portions of the factory. 

Hulling or Milling.—This consists of the removal of the parchment Hulling, 
and silver skin from the beans. As already stated, this operation is usually 
performed by the traders and not by the planters. Many fi.rms, especially 
at the coast towns, do the milling, such as Staines Sc Co. of Coimbatore, but a 
large proportion of Indian coffee is milled in London. The Indian planters 
seem to be of opinion that this operation might be much improved by 
better machinery than exists in India. [C/. Plantifig O'piuioTh, Aug. 

1899.] A bushel of parchment coffee will usually give half the quantity TMd. 
of clean beans. The coffee is then assorted into various grades according Assortment. •'] 
to size of berries. This not only meets the necessities of various markets, 
but has the effect of furnishing a uniform berry and one that will roast 
to the same extent throughout. Nothing injures coffee more than a per- size, 
centage of small berries that become charred before the others are suffi¬ 
ciently roasted. Charcoal absorbs completely the aroma of coffee, hence 
charred berries are positively destructive of merit. 

Packing. It is of the greatest consequence also that attention be Paeking. 
given to the art of packing. If berries be exposed to the drying action of Diyiag. 
the atmosphere beyond a certain extent, their value may be thereby greatly 
depreciated. All the best coffee is accordingly packed in casks, the utmost oasks. 
care being taken that the wood used may not taint the coffee. Packing 
in sacks or bags is much inferior, and if shipped with mixed cargoes, coffee Sacks, 
m bag may be so tainted as to be next to useless. 

Adulteration and Substitutes. —This subject has attracted much Adultera- 
attention for many years. It may be confidently affirmed that although tion. 
much difference exists between the coffee of one estate and another, 
dependent very largely on the process of manufacture and the care bestowed 
in dr^ng, assorting and pacMng, direct adulteration never takes place at 
the plantation. While that is so, there is perhaps no other dietary article Plantation, 
so much and so persistently adulterated as coffee. This is very largely a Caused by High 
consequence of the legislative measures that prevail in thej^'countries of 

389 




COFFBA 

ARABICA 

Trade 


Mixing. 


COiicory. 


Adulterants. 


Examination. 


liTegro 

CoJBfee. 


Standards. 


Caffeine, 

Percentage. 

Specific Gravity 
of Berries. 

Colour. 


Odour. 

Yield. 


THE COFFEE PLANT 

consumption. When taxed abnormally Mgh, adulteration prevails. But 

this is often safeguarded by special legislation such as the French 
enactments that prohibit the vendor from mixing. In England, on the 
other hand, mixing is so much in vogue that it is often difficult to procure 
pure coffee. “ Our Coffee Mixture ’’ may contain any adulteration con¬ 
ceivable, with perhaps not more than 5 per cent, of coffee. This is the 
natnral consequence of legalising mixtures. Criminality consists alone 
in selling as pure coffee ” an article that contains anything but coffee. 
Legally “ Chicory ” may be the roasted chicory root itself, or the root of 
an allied plant or other vegetable substance applied for the same purpose. 

The substances mostly employed in adulteration of coffee are the roots 
of chicory, dandelion, inangold-wurzel, turnips, parsnips, and carrots. 
The seeds of beans, peas, date-stones, malt rye, burnt sugar,^ biscuits, 
locust-beans, figs, etc., are all used. E-oasted flour coloured with ferru¬ 
ginous earth and flavoured with the grounds of exhausted coffee or of other 
even more objectionable substances are often sold as coffee. There seems 
every reason for believing that the decline of the demand for coffee tlpough- 
out the world is largely a consequence of the difficulty in obtaining the 
pure article. For further particulars regarding coffee adulteration confer 
Chicory and Coffee, a lithographed report by J. D. Hooker, John Lindley, 
Thomas Graham, John Stenhouse, Dugald Campbell, William B. Carpenter 
and A. S. Taylor, issued by the Inland Revenue office in 1853. This gives 
the microscopic structure and chemical tests by which the adulterants of 
coffee may be recognised, and although more recent publications exist on 
this subject, hardly any are more accurate and authoritative. [Cf. Food 
Journal, March 1870, Dec. 1873; Clifford, Journ. Soc. Arts; and Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 271-4.] 

The seeds of several species of Cassia are used as coffee substitutes 
under the name of Negro Coffee. {Cf. Hooper, Re^pt. Labor. Ind. Mus., 
1900-1, 23-4.] For Malt Coffee,” consult Hanausek {Ic. 354). 

TRADE IN INDIAN COFFEE. 

Commercial Tests. —The value of coffee depends upon many circum¬ 
stances, such as form of the berry, its size, colour, smell, flavour, age, and 
uniformity. One of the greatest difficulties is to discover a standard by 
which merit may he definitely determined. Were it possible to fix a stan¬ 
dard, the planters could aim at a definite article. Much has been done in 
India by Mr. Leeming, Dr. Lehmann and others in this direction, and it is 
believed their efforts may soon be rewarded. Lehmann found that the 
quantity of the alkaloid Caffeine was no evidence of quality. Caffeine 
(as shown byM. Bertrand) varies greatly. In Coffea arahlca it ranges 
from 0*83 to 1*60 per cent.; in C. liberica between 1*06 and 1*45 per 
cent.; and in C. stenophylla between 1*52 and 1*70 per cent. In a 
series of specimens specially analysed, those that had the highest specific 
gravity and contained the most nitrogen and phosphoric acid brought the 
highest price. Colour seems to depend more on the degree of ripeness when 
collected, and the care taken in manufacture, than on the nature of the 
soil or the class of plant growq,. As a general rule the Old World coffees 
are inclined to turn yellow, and the New World green. Weight de¬ 
creases with age and by overdrying. Odour is perhaps the most important 
criterion, and apparently it can alone be determined by expert opinion. 

Yield and Cost of Production and Price i^ea/isedf.—Under the para¬ 
graph devoted above to Localities and Area ” will be found all the 
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particulars on these topics for whicli space can be afforded in this work. 

The regions of Indian cultivation, the average production, and the estimates 
of yield per acre have thus been exhibited. These facts have to be 
re-read in connection with the returns of trade that have presently to be 
furnished. It has been shown that an average of 3 rising to 7 cwt. an acre 3 to 7 Owt. 
would fairly express the better-class European plantations, but there is 
a large number of small Native concerns that lower both the average 
3 deld and the quality of Indian cofiee. It is believed that the Native 
plantations yield from J to 1 cwt. an acre. The cost of cultivation has i to 1 owt 
been variously put, but it seems probable that Bs. 120 per acre for the Cost, 
best European and Bs. 40 for Native coffee would be safe estimates. The 
former would include manuring, as also all factory charges. It iS' 
generally stated that the lowest cost of production on European plan¬ 
tations is Bs. 80 yielding 2-| to 3 cwt. an acre. 

The net cost of cofiee has been taken as Bs. 27 a cwt., and since the 
cost of production is 60 to 70 per cent, wages paid, a fair computation Wages, 
of the value of the industry to the inhabitants of the cofiee area may be 
arrived at by multiplying the European and Native acreage by the estimated 
cost of production. The mean of all the figures usually published shows Labour to 
one person to be employed on every 2J acres of cofiee. But such calcu- 
lations are tentative in value only, as there is perhaps no other Indian 
industry more obscure and misleading, so far as its statistics are concerned, 
than that of cofiee-planting. There are, however, three fairly certain 
aspects, viz. that the cultivation (see p. 370), production and price have 
all three seriously declined within recent years. Thus taking the price Decline, 
obtained in 1874 as being 100, we have the following relative prices for 
Indian cofiee down to 1902 :— 


year. 

PRICE P.O. 

Vabiation. 

Year. 

Price p.o. 

Variation. 

1877 

s. d. 

110 OJ 

120 

1894 

s. 

101 

d. 

0 

110 

1879 

100 10 

110 

1897 

94 

8 

103 

1882 

85 4 

93 

1898 

78 

1 

85 

1884 

76 U 

83 

1899 

65 

2i 

71 

1887 

94 9| 

103 

1900 

47 

0 

51 

1889 

99 10 

108 

1901 

47 

Zi 

51 

1890 

106 2J 

115 

1902 

60 


65 

1893 

105 4J 

114 




During the past five years the actual prices realised were:—1901-2, 

Bs. 49-0-4 (variation 65); 1902-3, Bs. 49-1-5 (65); 1903-4, Bs. 46-15-2 (62) * 

1904-5, Bs. 50-6-2 (67); 1905-6, Bs. 48-12-4 (65); 1906-7, Bs. 43-11 (58) 
per cwt. As with estimates of average yield, so with prices: the average competition 
may be quite misleading as a factor of possible results. But, as already 
observed, competition with the cheap production of Brazil has proved OoS^^ 
the most alarming feature of the Indian industry. 

Foreign Transactions.—In Milburn’s Orimtal Commerce is given a Imports 
statement of “ the East Indies ” cofiee imported into England from 1802 iiito 
to 1810. The total was in 1807, 2,721 cwt. Company’s” and nil ^‘Pri- 
vate,” while in 1809 there was nil Company’s and 213 cwt. Private. 
Throughout the years indicated the imports fluctuated so greatly that 
the returns are of httle value. It is, however, explained that it came 
from Moka, Java, Bourbon and Ceylon. No mention of India. About 
ten years later we read of a charter granted for an Indian plantation, and 
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by 1853-4 cofiee figured among the standard exports from India. In 
that year the supplies drawn by the United Kingdom from India were 
valued at Rs. 4,75,980. Ten years later (1863-4) they were Es. 38,43,910; 
in 1873-4 they were Es. 73,98,530; in 1883-4 they were Es. 1,06,21,380; by 
still another decade (1893-4) they had begun to shrink, being then valued 
at Es. 99,61,631. Turning now to the returns of the total trade for the 
past six years : the exports in 1901—2 were 255,042 cwt., Es. 1,25,02,200 , 
m 1902-3, 269,165 cwt., Es. 1,32,12,628; in 1903-4, 291,254 cwt., 
Es. 1,36,73,773 ; in 1904-5, 329,647 cwt., Es. 1,66,09,757; in 1905-6, 
360,182 cwt., Es. 1,75,67,240; and in 1906-7, 228,094 cwt., Es. 99,64,778. 
The Madras ports furnished the entire amounts, less a fluctuating quantity 
of from 1,000 to 10,000 cwt. exported mainly from Bombay.^ Of the 
receiving countries the United Kingdom heads the list, the consignments 
thence having been in 1901—2, 116,584 cwt., Es. 64,25,838; in 1902—3, 
155,501 cwt., Es. 85,10,903 ; in 1903-4, 152,452 cwt., Es. 82,71,186 ; 
in 1904-5, 187,344 cwt., Es. 1,05,02,674; in 1905-6, 172,384 cwt., 
Es. 96,74,780 ; and in 1906-7, 82,358 cwt., Es. 41,22,420—a valuation 
about equal to that of the supply taken by the United Kingdom m 1883-4. 
These returns thus allow a comparison to be made with the valuations 
quoted above of the Indian exports since 1853. After the United ]&ng- 
dom, Prance has to be mentioned as the next most important receiving 
country of Indian coflee; during the past five years the exports ^ that 
country have averaged a little over 100,000 cwt. And after Prance 
comes Ceylon, which during the same period has taken on an average 
over 20,000 cwt. of Indian coflee a year. 

The world’s production of coflee has been estimated as ^^ose on 
15 million bags (132 lb. each), of which llj million bags are ed y 

Brazil. The greatest coflee-consuming countries are Hoilancl iD. 

per head, calculated on population of 1900), Belgium (10-53 lb.), 

United States of America (10*60 lb.). After these come Germany ( •)> 

Prance (4*79 lb.), Austria-Hungary (2*17 lb.), and the United Kingdom 


Conciusion ,—For further details of the Medicinal Properties, the 
Chemical Composition, the Fiscal Eegulations (in India and England) 
and other such topics, the reader is referred to the library of techmcai 
works that exists on these and kindred subjects. Practically every 
or book of importance has been consulted in preparing the pre^nt bne 
account, and the citation of publications, paragraph by paragraph, should 
therefore prove helpful to those who desire fuller details. 
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COIX, Linn .; AgrL Ledg., 1904, No. 13 ; FI Br. Ini., vii., 99-100 ; 
Gramineje. Job’s Tears, gurgur, jargadi, sanhru, 'jlionki, ka-s^, kessi, 
Jcesai, etc., etc. , , ^ i 

History.—So much attention was given by the early botanical ^ 

the subject of Coioe that the inference might be drawn that it must 
been a plant more extensively cultivated than at j f 

believed to be the Uthospermon of Pliny (bk. 27, ch. xi. 

1601, u., 284). In most of the early works mhospennon or : 

however, as a wild plant, or one cultivated ^ a curiosity only. . ’mj-g 

son. Miller, etc., all allude to the use of the see^ as 
om^tance mentioned by some of the more 

Bumphius and Loureiro, that ooix was regularly oidtivated m Eastern countri s 
as an article of food, seems to have escaped consideration. mvAn 

One of the most beautiful of the early drawmgs of this plant is that given 



SPECIES AND VAEIETIES 

by BqsIot {Hort. Eystm^ 1613, ii., 13, fol. 6, f. 1). So accurate, in fact, is Besler’s 
picture that it might be reproduced as a modern sketch. But this is not the 
only mterest m it, for m the text the grain is described as striated, a peculiarity. 
It may be added, that is possessed alone by the cultivated edible forms of the 
plant, although no mention is made of its being edible. The plant is also figured 
? Bontius under the name of Milium Solia {Hist, Nat. et Med. Ind. 
Or., 1629, in Piso, Ind. Utri. re Nat. et Med., 1658, 152). Turning from these 
Emopean records to those of the East, we are informed by the authors of the 
PharmacograpUa Indtca that the seeds are “ mentioned in Vedic literature and 
appear to have been one of the cereals which were cultivated by the Aryans 
on the lull slopes of the Himalaya.” “ The Arab travellers in the East became 
acquainted with the seeds and named them Damn David’s tears ” and 

afterwards Job’s Bs-Saghani, who died about the year 

1260, mentions them in the Ohah as a well-known strengthening and diuretic 
medieme. The Arabs introduced the plant into the West, and it has become 
natoahsed in Spain and Portugal, where it is still known as Lagrima de Job.” 

It IS significant that the word hasi (or some very similar word) should appear 
and reappear all over India as the vernacular name for one or other of the forms 
ol this plant. Thus we have the ha-si oi the Ndgas on the north-east frontier 
ot India, ka8e% m the Central Provinces, hasai in Gujarat, hesai in Berar, and 
the ctie^k or kyeit, hulese, and halinse of Burma, and litsen in Japan. The word 
ka-si or^ kesi in India most frequently denotes a cultivated edible form. The 
cultivation as an edible grain is at the present day closely associated with the 
Mongolians, and its introduction and distribution in India may have been a 
consequence of the influence of that people; hence very possibly the explanation 
of the name ka-8%. [Gf. Joret, Les PI. dam HAntig., 1904, ii., 247.] 

Habitat and Distribution.^—There are two undoubtedly wild forms of this 
plant and several cultivated states. By far the most widely distributed is 
proper. This is met with in the Himalaya, Rajputana, 
the Central Provinces, Bombay, South India, Bengal, Assam, Burma and the 
Shan States. But its area extends to China, Japan, the Malaya, the American 
Continent (North, Central and South), the West Indies, Polynesia, the Mascarene 
Islands and Tropical as also Northern Africa, and it is cultivated as a garden 
curiosity in South Europe. It is thus met with throughout the tropics and in 
all warm temperate countries. The other wild species, c. giyanteii (and its 
variety €. apiatiea), has a much narrower distribution, is a distinctly tropical 
plant, and is practically confined to India and Burma. Of the cultivated (or 
semi-cultivated) special forms of c, ijact'ynva-jrohi the cylindrical-fruited 
stenoca^rpa has been recorded as met with in the Naga hills, Burma, the 
Shan States, Tonkin and New Guinea. The flattened—spheroidal—^form, the 
connecting link between €. and uar. stenocurpa, is the special 

bead form. It is a wild plant met with chiefly in Burma, the Malaya, China 
and Japan, and has been named by me van woninfer. Lastly, the fully 
cultivated and edible form, Mn-guen, is grown (so far as India is concerned) 
m the Central Provinces, Sikkim, the Khasia hills, Burma and the Shan States, 
^d outside India it appears to be cultivated in Tonkin, China and the Malaya, 
but apparently nowhere else. Grisebach in his review of Botanical Geography 
{Hoy. Goo.,1846, 86) refers to the edible coix as a special feature in the most 
important area of production of that grain, viz. Eastern Bengal, Assam, Burma 
and the Malaya. In fact were a statement prepared of the geographical features 
of interest in the cultivated plants of British India, Coioo would have to be 
commented on as characteristic of the tract of country that stretches east by 
south from Nagpur to Sikkim, Assam, Burma, the Malaya and China, and be 
regarded as an important food grain with some of the most ancient aboriginal 
inhabitants, especially those of Mongolian origin. 

Species and. Varieties—In the Flora of Pritish India, Cpix gigantea. has 
been treated as a variety of c. while €. eigHatica has been 

regarded as a form imperfectly known. It seems probable, however, that all 
plants, separable from each other by constant characters, 
w Jietner they should be treated as but one species, with several fairly weU-marked 
^rieties, or two or more distinct species, may be open to doubt. It would seem 
the safer course, however, to accept them as constituting two species with several 
y^ieties under each. The best names, if not the most ancient ones (as already [ 
u^icated), would be o. for the one and €. gigavttea for the other. 

The latter is preferable to o. aytutUca since it has become better known. The 
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species thus isolated are certainly very distinct. They diSer m straoture of leaf, 
flower and fruit, etc., as well as in habitat and economic properties. The wild states 
of c. xae.-vm«.-jr»6i have the capsular-spathe generally more or less spherical, and 
only slightly drawn out at the apex into a pyriform shape and obsomely angled 
and universally bluish-white (never chalky-white). The leaves are broad, oft^ 
distinctly auriculate, quite glabrous, except for the double row of ascending teeth, 
along each of the veinlets of the upper surface—a peculiyity that gives the textme 
of the leaf the appearance of being embroidered and makes it baokwardly hispid._ 
The «i<»«ii*e«-aaMaMcns series of coix are always wild plants ; is 

found on the lower hills—dry soils—a robust erect plant, the «.«««*/«« m swamps 
and most frequently as a floating weed, 20 to 100 feet in length The capsular- 
spathe is invariably pyriform, much drawn out on the apex, the actual mouth 
cut obliquely into an elongated lip, which is often somewhat serrulate, ripe frmt 
prominently angled, and having two or three furrows along its flattened face, of 
a dull greyish-white to brown colour and very hard. The leaves are much shorter 
than in c. xac-./mn-xofti, most frequently only faintly auriculate, and the upper 
(inner) surface is often marked by curious transparent glands, which m the young 
leaves are tipped with hairs ; on the outside the leaves are quite glabrous except 
near the extremity of the sheath, where a few glands of an exceptionally large size 

^'^*The*forms^of^^*i'a«v'/»n«-J"®''» in the wild state have the capsular-spathe 
invariably bluish-white, a colour which rapidly disappears under cultivation. In 
the variety known as stenocarpa the capsular-spathe is elongated until it be¬ 
comes cylindrical, but when cultiyated the tubes (so formed) change m colour 
to chal^-white or become almost straw-coloured. In other forms, mstead of 
elongating, the capsular-spathe becomes short and spherical, until fruits often not 
more than an eighth of an inch long are found and others more than double that 
size but always broader than long; hence the deyelopment m these examples 
may be said to be in the opposite direction to that in stenocnt pa. 

When they exist as wild plants the shell in all forms of e. 
remains hard and polished, and, while it may darken in colour and become pmk, 
brown or even black, is never found soft in texture nor chalky-white in colom. 
But .lu^ er cultivation the spathe loses the bluish-white oolom, becomes soft- 
sheUed, and of a chalky-white or straw-colour to deep blue, brown or black; 
but in all these cultivated states it assumes a new character—viz. the l^t- 
sheath, on being transformed into what I have called the capsular-spathe, 
retains its veins as pronounced striations, so much so ^ to give the gram (in 
husk) a striped appearance. In the elongated senu-pyriform states of cultivated 
c. Xjacryima-J^ohi there is also a further peculiarity—^viz. that a portion at the 
base of the fruit-spathe becomes constricted into a well-marked annular disc. 
The condition with a soft and striated shell and basal annulus appears to con¬ 
stitute the variety known to botanists as Ma-yueu —a name given in honoin of 
the Chinese General who is supposed to have first pointedly directed attention 

^^Cultivation as Pood .— This cuiious edible grain might almost be said 
to be unknown to the inhabitants of India generally, except as a weed of 
cultivation. To many of the aboriginal tribes, however, such as those of 
the Central Provinces, Sikkim, Assam and Burma, it is an important 
article of diet. The plant grown as a regular field crop is invariably one 
or other of the many forms of the variety Ma-yuen already sufficiently 
described. But in times of scarcity the wild forms of these plants are (all 
over India) resorted to as articles of food. _ The grain is held to be sweet 
and wholesome, the only objections to it being the smallness of the supply 
and the hardness of the shell. In the forms specially cultivated the shell 
is soft and amenable to ordinary methods of milling. 

Roxburgh was apparently unaware that coix had to be included 
among the edible cereals of India, though doubtless he had read Rumphius s 
description (1750) of its cultivation in the islands of the Malaya, also 
Loureiro’s account of it in Cochin-China. In the Agri.-HortiouUural 
Society of India {Trans., 1841, viii., 348) mention is made of the grain 
being sent from Amherst. Mr. Riley, who presented the sample, said the 
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plant was of a very Hardy nature, and thrives upon almost any kind of 
soil, yielding a good amount of produce and in taste resembling wheat.’^ 

Wallich identified the plant as O. Lacrijnia, JT. D. Hooker, in his 
Himalayan Journals (1848, ii., 289), gives some interesting particulars Khasia Mils, 
regarding its cultivation in the Khasia hills. “ Bach plant,” he tells us, 

‘‘ branches two or three times from the base, and from 7 to 9 plants grow 
in each square yard of soil; the produce is small, not above 30 or 40 fold.” Tieid. 
Mason, in his Burma and Its Peo'ple (1860), published much useful informa- Burma, 
tion, and this has been brought up to date in the new edition by Theobald 
(1883, ii., 107). We there read that Coix afiords a good example of the 
results of cultivation of a wild plant the seed of which is of a stony hard¬ 
ness, but which is soft in the cultivated form and the kernel sweet. It is 
much cultivated by the Eed Karens, and may be often seen for sale parched 
in the bazaars.” 

In the article published in The Agricultural Ledger I have given 
a full account of the collections recently furnished to the Reporter on 
Economic Products from very nearly every important locality of India; I 
have quoted, under the special forms, the practical observations of the 
local authorities. This course was deemed preferable to a compilation of 
data into a common paragraph on cultivation, of facts and opinions that 
would seem in many cases only applicable to the individual forms of the 
plant. It may, therefore, be accepted as undesirable to republish that 
information in order to support the statement that there exists in India 
a fairly extensive and certainly a widely dispersed cultivation of the plant. 

There are great diversities in size, shape and colour of the grain, as also in Diveisities in 
quality and purpose to which put. These diversities, confirmed by the 
existence of many vernacular names, establish belief in an ancient know- A^ioient 
ledge, as possessed by the aboriginal (especially Mongolian) tribes of India. 

It has been afiirmed that very possibly the pastoral Aryan invaders grew 
this grain on the slopes of the Himalaya, anterior to their becoming 
localised and assuming cultivation as a craft. But it is much more 
probable that the grain was distributed over the plains of India in close 
association with the Mongolian conquests. From Darjeeling and through 
Bhutan to the mountains of Upper and Eastern Assam, the Khasia, 

Garo and Kaga hills, etc., to Burma and the Shan States, coix might be 
described as not only a fairly plentiful crop but an exceedingly important 
article of diet. Certain forms of the grain are roasted, then husked and 
eaten whole, being either parched (as with Indian corn) or boiled as with BMied.* 
rice. Other forms are so very different that the grain may be milled and Milled, 
ground to flour {dtd), and thereafter baked into bread. It seems probable 
that the properties that necessitate so very different methods of treatment 
and preparation involve a diversity chemically and structurally quite as 
great as that which exists between the hard and the soft wheats or the 
glutinous and the starchy rices. 

1^;] Eomanet du Caillaud [Bull. Soc. TAcclimat, 1881, viii., 442-4) tells us China, 
that in the 1st century a.d. the Chinese General Ma- 3 men conquered 
Tonkin and became so fond of the Annamite grain ho-ho (the y-dzi of the TonkM. 
Chinese) that he carried away several cart-loads of seed, and thus intro¬ 
duced its cultivation into China. Bretschneider {Bot. Sin,^ 1895, pt. iii., 

384) says of coix that it is cultivated near Peking under the name ts^ao- 
tszHh, He then adds that there are two varieties, one with white, the other 
with grey coverings to the fruits. “ I have also observed,” he adds, in 
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the druggists’ shops a variety (or species) with small oblong, pointed 
fruits.” The oblong, pointed fruit might be O. gigantea, and, if so, it 
would be most interesting to find that species in China. Many writers 
have given their opinions on the coix grain of China. It is often spoken 
of as the ee-jin or ee-yin, and is reputed to be one of the most remarkable 
of foods. Dr. Smith wrote that it is larger and coarser than pearl barley 
but equally good for making gruel. 

In a small book on the Useful Plants of Ja^an (issued by the Agricul¬ 
tural Society of that country) it is called the tomagi or hatoonagi, “ It is 
an annual cereal grass cultivated on common dry land. The stalks grow 
to a height of 4 to 5 feet. The grain, pounded in a mortar and cleaned, is 
consumed as meal and mochi. An infusion of the parched and ground 
grain is used instead of tea and is called kosen. A Chinese variety of larger 
grains, greyish brown in colour, with thinner shells is more easily crushed 
and cleaned.” A gruel of the flour is specially commended by Du Caillaud 
for use in hospitals. The Chinese use the grain in soup, as pearl barley is 
employed in Europe. 

Manufacture of Been —The references to the Japanese habit of 
drinking a decoction of the grain, and to the preparation of gruel and tea 
from it, necessarily suggest the more extended use in the manufacture of 
a kind of malted beer which in the Naga hills is called dzu (p. 758), But a 
surprising feature maybe said to be the circumstance that the dzu made from 
one grain is of a much superior flavour to that from another, and, further, 
that the dzu of one grain may be kept for months, while that from another 
goes bad in a few weeks. I have personally experienced much pleasure, while 
travelhng in the Naga hills, in partaking of the fresh dzu offered in friendly 
salutation. It is something in flavour between that of butter-milk and 
cider, and on a hot day at the termination of a long march is most accept¬ 
able. Some of the forms of coix (like many rices) have a rich^ perfume, 
and such grains when used in the preparation of beer are said to give^it 
a fruity flavour and delicate aroma (see Eleusine, p. 520). 

Medicinal Properties. — K missionary, writing of Tonkin to M. Du 
Caillaud, said that Job’s tears ” made a refreshing drink, was a good 
blood-purifier and excellent diuretic. The gruel prepared from the ground 
seed, he observed, as also Bau de Lame-de-Job, was extensively em~ 
ployed in the summer to cool the body. By the Tonkin people it is 
spoken of as the “ grass of life and health,” is believed to neutralise the 
miasma of the air, and to purify water when boiled like tea with a quantity 
of coix flour and set by to cool before being used. In India coix can 
hardly be said to enjoy any reputation for medicinal virtues. The Kev. 
Dr. Campbell tells that among the Santals the root is given in strangury 
and in the menstrual complaint known as silka. Dymock {Veg. Mat Med., 
1885, 853) says the seeds are sold in the drug-shops of Bombay under the 
name of kassai-bij. The authors of PharmacograpMa Indica add that the 
wild form only is used medicinally, and that it is considered strenstheninff 
and diuretic. 

Chemical Properties. —The grain of coix, both wild and cultivated, 
has been subjected to chemical tests, and the somewhat conflicting results 
obtained are possibly due to the botanical position of the particular plant 
under examination not having been previously ascertained. In Church’s 
Food-Grains of India (1886, fiO) occurs the following remark: “ In the 
sample of this grain which gave” the under-mentioned "‘.analytical 
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fig^es it was foTmd that the ecUble seed after the removal of the hard and 
shining ^ey husk did not weigh more than one for every four parts bv 
wmght of the whole grain operated upon.” In the Kew ^Bulletm (1888^ 
267) is pubhshed Church’s second examination—and this a snecimpT. 
admittedly, of the estivated grain. “ From four parts by weight of the 
sample, he says, three p^ts of husked grain were obtainfd-three times 
the quantity yielded by C. Lacn/ma- (presumably the comparison 
drawn is to the sample reported on in the Food-Grains, which I have 
assumed may have been a -^d grain). Subsequently Church gave 
his third analysis m the Supplement to the Food-Grains (1901 31 the 
gram examined having been cultivated coix of the Khasia hilis The 
follomng sets forth the practical results of the first and third of these 
ezaminations :— 


COIX 

Trade 


i^XJTRIENT EATIO. 


Niecrient Value. 


Wild Coix (presumably).. 
Cultivated, Khasia hills.. 


Cominenting on Hs final results. Church says that the quantity of 
albuimnoids approaches to that of some kinds of pulse, and that the 
proportion of oil or fat is larger ^an that present in the great majority of 

^gncuUural Ledger wiU be found the chemical resets 
obtained by several other investigators. 

Jndmtrial and Domestic Uses .—From a remote antiquity both in Enron© and 
m India, the grams or seeds, ©specially of the wild plant, have been used^as the 
beads of rosaries. By the aboriginal tribes of India and Burma thev are em 
ployed in personal adornment. Necklaces, earrinm head-dre^S ©t© 

oyllndrioal or spheroidal forms, and in a rich vLiry oTcXms Tl^redh 
and among the hill-tnbes of the central tableland of India senerallv^ th©v 
employed by themselves or in conjunction with oowxfe-shells in the de 

B^^Tth^of^-ss.^^d^^ etr^te^i 

^Sg easeUf TbettL ®®®ds surrounding the metallic green 

THADB.—TbB possibility of a profitable expansion of the industrial us«<. nf 
bfltfA extent suggested the inquiry, the practical results of which 

iZr^r a^for^Tor^ Japanese bead door-curtains. An exceptiZally 

^ ^ f’ —was discovered by me in Poona utilised in 

probable that c. uiaant^» lad 
likelv to be ’wnrkA*d*^^ with some of the larger forms of woiunfe,-, are most 
dTiBtrial ^ manner. But in discussing possible future in- 

rrlZi.!r that the separation indLZ into theZSs 

cleaZ wr;Zd .o«ltivated and^ those that are wild should be 

InonZhi^h S destroys very rapidly the hard pearly shell 

TLI the AA^A ^®/y the industrial demand depends. K also 

c^rS Itterlv dZo-d whites mid sW- 

flod 1 V J^^® glossiness of the wild grains. By the selection 

nam^ j spontaneous varietaj forms or sports (such as those 

irSutl™tTAd tbese dangers are ever present. This flct 

it be Is aSdoZd ^"rmese Aperts, and the cultivation, partial though 

Mest’ion ^ i fresh stock secured from the jungles, when m- 

f Z2S, observed. It is thus difficult, if not impossibWto , 

Ze L adSitte^^ Srain, and thS^may at * 

tted as (from the Fiiropeaa pomt of view) a serious obstaeie to a 
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COLOCASIA 

ANTIQUORUM ; 0|^ KACHU 

Kach-u. 

greatly increased demand. The smaller and more gracefully formed examples 
of inoniiifei' and of stenoeai’±tu, it would seem, stand a fair chance of coming 
European Uses, into use in Europe as beads, especially in the construction of bugle-trimmings 
and as buds and other special portions of artificial flowers. They would be 
cheaper, more durable, than the glass at present used, and since they may be 
dyed any desired shade of colour, they might be extensively employed in dress- 
trimmings. And doubtless the difficulty of producing and maintaining certain 
sizes and shapes of grain would soon be overcome were a profitable demand to 
arise for a larger production than at present exists. 

COLCHICUM LUTEUM, BaJcer ; FI Br, Ind., vi., 356 ; 
ii., 601-2. Liliace^. a small plant found on the grassy slopes of the Western 
ColcMcum. Temperate Himalaya. 

The corms (or bulbous roots) constitute the bitter hermodactyl of the later 
Two norms. Greeks, and are the surinjan of the Indian bazArs. The true Colohioum {<\ 
(lutttmuiaie) does not occur in India, but in the bazars there are two forms sold, 
the bitter and the sweet. The latter is imported from Persia- European phy¬ 
sicians in India consider the sweet root as inert', but they would seem to hold that 
the bitter one possesses similar properties to the true colchieum and may be 
Poisoaous Seeds, substituted for it. Recently a few children were reported to have been poisoned 
at Kuldana in Rawalpindi through eating the seeds of this Indian colchieum. 
The seeds were accordingly chemically analysed at Calcutta (as also the roots), 
and tested physiologically. It was found that both possessed colchicine^ of which 
the hundredth part of a grain proved fatal to cats. [G/. Hooper, Bept. Labor. 
Ind. Mus. (Indust. Sec.), 1902-3, 28.] 

p.E.P., COLOCASIA ANTIQUORUM, Schott. ; FI. Br. Ind., vi., 523 ; 

n., 609-11. Jacobus Bontius, Hist. Nat. et Med. Ind. Or., 1629, in Piso, Ind. Utri. re 
Nat. et Med., 1658, 144; EumpMus, Herl. Amh., 1750, v., 313, t. 109 ; 
Forster, Bl. Esc., 1786, 57; Arum Colocasia, Roxb., FI. Ind., iii., 494-5 ; 
Taleef Shereef (Playfair, transl.), 1833, 12-3; Nicbolls, Textbook Trop. 
Agri., 290-3 ; DutHe and Fuller, Field and Garden Crops, iii., 8, t. Ixxv. ; 
Mollison, Textbook Ind. Agri., iii., 191-3 ; Rec. Bot. Surv. Ind., i., 86, 277 ; 
ii., 25, 147; 1905, iii., 296 ; Prain, Beng. Plants, ii., 1112; Wiesner, Die 
Rohst. des Pflanzenr., i., 566 ; Aroidejb. The Taro, Eddoes, Scratch-coco, 
Tania, Egyptian Arum; in the vernaculars kachu or katchu, kachchi, arvi, 
avois; dzu (cultivated) and kirtJi (wild) Naga hills; rah (Pb.); dlu, terem 
(Bombay); sMmd-thumpa (Tel.); Tahitian tallo oitarro, Malayan tallas, etc. 

Habitat.—A tall, coarse, tuberous herb, wild and cultivated both in moist and 
drys ituations over the ^eater part of tropical India and Ceylon up to 8,000 feet 
(in the Himalaya ); cultivated, in fact, in all tropical countries. 

Description. The plant has large heart-shaped leaves, borne on long footstalks which rise 

from a short farinaceous underground stem or corm. The corm constitutes an 
important article of food with the Natives of India, and the young leaves are often 
Pot-herb. eaten in the form of spinach. The plant is in consequence fairly extensively 

cultivated, and special races have been evolved to suit every condition of soil and 
climate, from the swamps of Lower Bengal to the moist hills of Assam and Madras, 
to the dry uplands and lower hills of the Deccan and Rajputana and even to the 
temperate tracts of the Himalaya. 

Wild Porms. Wild and Cultivated Forms.—^The wild plant, which is extremely plentiful 

in the moist tropical regions, produces but rarely, an edible tuber though its leaves 
are often eaten. Roxburgh describes three special wild forms :—kalla Tcaohu, a 
plant with purple leaves found on the edge of ditches—'the leaves and leaf-stalks 
are eaten ; the char-hachu, whiqh has the leaves clouded with bluish-black; and 
the han-hachu with green leaves. These are found on roadsides and homestead 
lands, but above inundation level. 

OTtivatcd Roxburgh also mentions two cultivated forms, the gurir-haclm and the asu^ 

Eorms. hachu (or early kachu). Small corms of these are planted in May or June, the am 

being reaped towards the end of the year and the guri not until February or 
March. Lastly Roxburgh mentions, as a distinct species, a special form of 
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, viz. MyitipUmifoUiMaitf th© sa}'~Jcachu, wliioh frequents aquatic 
situations and produces corms that attain the length and thickness of a man’s 
arm. Engler (in DC., Monog. Phaner.^ ii., 491) refers the forms of anfiyuoi^nitn 
to seven varieties, three of which are met with in India. Duthie and Fuller say 
that two varieties appear to be grown and distinguished by their roots, viz. dholi 
hi gagli, the white- and hdli hi gagli, the dark-coloured. Th© word gagli, they 
observe, refers strictly to th© young off-sets, the main root being known as dendu. 

Mcholls (Z.c. 292) says that there are two principal varieties, on© with green 
stems and leaves and th© other with purplish ones, but that the tubers are 
identical in both kinds. Numerous vernacular names are given to culti¬ 
vated races of this plant all over India, but in the present state of knowledge 
it is impossible to assign them any more distinctive positions than those 
indicated above. 

Cultivation .—The following account of the method of propagation Soils, 
usually adopted is given by Nicholls :—‘‘ The best soil is a sandy loam* 
with an abundance of organic matter in it. The plant does not do so 
well on clayey soils, and it does not thrive on pure sands. . . . The 
plants are propagated in the same way as are yams. That is, when 
the crops are reaped, the head of the tuberous rhizome is cut ofi and the 
leaves are detached, leaving a few inches of the lower part of the leaf¬ 
stalks, These heads are then planted, and soon a number of plants bud 
forth from the top of the head and produce a crop of tanias. The heads Propagation, 
may be kept some time before planting without suffering any harm, and 
thus they may be carried to long distances.’’ Nicholls also observes that 
the tubers may be left in the ground without deterioration for a consider¬ 
able time after they are ripe, so that they can be dug up as they are required. 

Mollison, speaking of Bombay, says that the crop is rarely grown over Bombay, 
a large area. Patches are raised in the back yards of houses, and in 
the garden lands of Gujarat it is common to find a patch near a well, with 
single plants at the corners of beds of other irrigated crops. ‘‘ When 
grown alone,” he continues, '' the land is carefully prepared as for other 
garden crops, and laid out into beds 12 feet by 6 feet for irrigation. Forty 
plants occupy each bed. The crop should be freely manured and watered, 
also weeded as required. Off-sets should be removed before they root, of£-sets. 
unless it is desired that the whole surface should be covered with plants. 

This is, perhaps, advisable when the crop is grown under sewage irrigation 

for the value of its leaves and leaf-stalks. If grown for its corms, the plants 

should be 12 inches apart. It takes ten months for the corm to reach 

maturity. When the crop is planted four or five months, the leaves and 

.stalks may be gathered every three or four days. They should be cut ofi 

close to the ground whilst young and tender. A few older leaves should 

always be left to preserve healthy, vigorous growth.” Duthie and Fuller 

state that in the Gawnpore district the average outturn is only 50 maunds Uawnpore 

(less than 2,000 lb.) per acre. In Coimbatore, however, the yield has been Madras. 

recorded as 6,250 lb. per acre. 

utilisation. —Th© corms contain much starch and constitute an important Uses, 
article of food throughout the country, especially with the lower classes, and in Food, 
some districts, such as Travancore, th© corms are of very special value. They are 
usually scraped or partially peeled, cut up into small pieces, and boiled like pota¬ 
toes. After boiling, the soft pieces are often fried in butter {ghi) or oil and the 
usual Native condiments added. Sometimes also they are pounded into a paste, 
and in New Guinea they are said to be grOimd*into flour and made into biscuits. 

A pickle prepared from the main root {dendu) with chillies, salt and lime-juice i& 

sold in the bazars. The baz4r rat© for the vegetable is said to be about 1J maunds 

for one rupee. Mollison observes that th© stalks and leaves are cooked either Leaves and 

separately or together. If separately, th© fibrous cuticle of the stalk is removed 

and th© inner part cut into short pieces and cooked with condimenits * and gul. 
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To this preparation is added boiling oil (phodni) in which mustard, turmeric and 
spices have been mixed. The prepared dish is a sweet curry. The leaves 
are used as a sag or are chopped fine with the stalks and made into a curry. 
There are numerous other preparations of hachu leaves and stalks. Nicholls 
says that the mature leaves and stalks are an excellent fodder for cattle and 
food for pigs. 

All parts of the plant contain an acrid principle which is commonly supposed 
to be extracted by boiling. Thus on accoimt of this acidity the juice of the 
petioles is often employed as a domestic remedy, being regarded as styptic and 
astringent. But this acrid principle was investigated in 1888 by Pedler 
and Warden in the case of the species €. virosa, Kunth. (bish hachu), which alone 
is regarded by the Natives as poisonous and never eaten. The results of the 
above investigation were recorded in the Dictionary^ and it may suffice to say 
that the poisonous principle was discovered to be due to very numerous bundles 
•of crystals of oxalate of lime, and thus to mechanical irritation similar to that 
produced by cowhage {Mucuita, inuiri.e.t%s) or chopped hairs administered in food. 
The crystals, it may be observed, are indissoluble in boiling water, but are 
rendered inert by water slightly acidulated with hydrochloric or nitric acid, 
and to a less extent with acetic acid. Hence in preparing A^vum tubers 
for food the Natives almost always add an acid vegetable or fruit such as 
tamarind. 

COMMIPHORA, fTacq. (Balsamodendron, Kunth.) ; FI. Br . 
Ind., i., 529-30; Engler in DC., Monog, Phaner., iv,, 7-29; Bngler and 
Prantl, Pflanzenfam., iii., pt. 4, 251-6; Index Keu\, L, 593, snppl. i., 
108; ii., 46 ; Burserace^. A genus of small spiny, balsamiferous 
trees containing some 80 species, of wMcli 60 are African and only 5 
Indian. Some yield Bdellium, otbers Balsam, and others Myrrh. 

C. Agallocha, ingl .; Amyria Commiphora, Boxh., FI. Ind., ii., 245 ; B. Boxburghii, 
Arn. ; gugala, gugal^ mhaishabola, gugar, guhul, etc. It bears, in fact, the same 
names as the next species. A native of Eastern Bengal, Sylhet and Assam. 
It was formerly supposed to yield Indian bdelUum or gugal, but its gum is now 
said to be used only as an adulterant of, and not as a substitute for, myrrh. 

C. Mukul, Engl. ; Indian Bdellium, gugala, guggul, gugal, guhhal, muhul, mai- 
shdhshi or maisdchi, housMhaha, etc. A tree found in the arid zones of Sind, 
Kathiawar, Bajputana, Berar and Khandesh. A gum exudes from incisions 
on the bark made in the cold season. It occurs in vermiform pieces of a 
brown or greenish colour, and is put on the market as a substitute for African 
bdellium. The Indian supply comes very largely from Amraoti and is used in 
Bombay, mixed with mortar, as a fine Cement (p. 293). ^ It is employed 
MEDioiNALEY in Icprosy, rheumatism, etc. Dutt {Mat. Med. Hind., 1900, 132-5) 
says that “ old guggulu is dry and without flavour or colour, and should not 
be used in medicine.” Moodeen Sheriff {Mat. Med. Mad., 1891, 93) remarks 
that the wholesale price is Bs. 4 per maund and retail 3 annas per lb. 

The commercial interest in the products of this genus centres on the foreign 
supply largely imported into Bombay. Of these mention may be made of 
Bdellium and Bysabol from Africa ; Balsam of Mecca {mor, haldsdn), an aromatic 
oleo-resin from Arabia; and Myrrh, both that which comes from Africa (Somali¬ 
land) and that from Arabia. The best is the haram or handa rkaram, and the 
second quality the meetiya or chenai-bol. Becently Europe has begun to import 
these products direct instead of via Bombay. The value of baridar haram at 
Bombay is given as Bs. 34 per maund of 3741b., meetiya Bs. 16 to 25, refuse Bs. 8. 
In 1808 the East India Co. imported into England 53 cwt. of myrrh valued at 
£1,014 = £19 2^. 7d. per cwt. The present-day price is about £5 per cwt, but 
exact particulars of the import and re-export trade are not available. It is 
possible that some portion of the transactions mentioned under Boswellia (p. 174) 
belong in reality to €jovn.mipHo^'a. [Of. Hew Bull., 1896, 91—4 ; Hew Mus. 
Guide, 1907, 39-40.] 

Holmes {Pharm. Journ. (ser. 4), iii, 506) says that myrrh now reaches 
London direct from Arabia and Abyssinia. T^en it comes from Bombay it is 
called Bed Zanzibar. He has also urged that it would be preferable to retain the 
name JBtt/samoeie^taroth in preference to substituting CowhwtipJiora, [Cf. 
Tschirch, Die Harze imd die Harzhehalter, 1906, i., 391—410.] 
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COPPER AND BRASS: Cuprum, Its Ores, Salts, Alloys p.E.P., 
and Manufactures; Ball, Man. Econ. Geol Ind., 1881, 239-80; Hoey, 647-50. 
Monog. Trade and Manuf. N. Ind., 1880, 102, 131,164, 198-200 ; King and Copper. 
Pope, Gold, Ooffer, and Lead in Cliota Nagpur, 1891, 95-170 ; Holland, 

Copper Mine of the Pat-Pat Gold Mining Co., SingJibhum; Foote, Geoh 
Bellary, in Memi. Geol. Surv. Ind., 1 895. xxvi., 197-9; E.E.P,, Rev. Min. Prod. 

Ind., 1894-6, etc.: Ind. Art. at Delhi, 1903, 16-7, 52-62, 475-6; Hayden, 

Ree. Geol Surv. Ind., 1904,1-4; Mem. Geol Surv. Ind., xxxi., 172-3, 291-4; 

Holland, Rev. Min. Prod., in Reo. Geol Surv. Ind., 1905, xxxii., pt. i., 

104-5. The tanbdJi, tdmd, tdmra, trambu, tdmhra, nohds, mis, shenhu, rdgi, 

Icaiyeni, etc. (copper and copper-ore) ; pital (brass); hdnsa (bell-metal). 

COPPER METAL: Occurrence and Production. —For detailed in- Occurrence, 
formation regarding the Indian mines and sources of copper ore, the reader 
is referred to the publications mentioned above. The indigenous industry 
of copper smelting may be said to have been dormant in India for many smeitingr. 
years, though some short time ago expectations of its revival were enter¬ 
tained in connection with two localities in Bengal, viz. Singhbhum and 
Darbhum. More recently discoveries of some value have been made in 
Darjeeling, Chanda, Garhwal, Assam and Baluchistan, etc. An elaborate 
historical account of the Chota Nagpur copper-fields is given by King and oMef Localities. 
Pope in the work cited above, and will repay perusal. Holland says * 
that copper was formerly smelted in considerable quantities in South 
India, Eajputana, and at various parts of the outer Himalaya, where a 
killas-like rock persists along the whole range and is known to be copper¬ 
bearing in Kullu, Garhwal, Nepal, Sikkim and Bhutan. He adds that all 
attempts by European companies to open up the deposits have proved 
unsuccessful and the Natives no longer work the ore themselves. Never- Minmg Leases, 
theless raining leases are still held and prospecting licenses are frequently 
granted for copper-ore. It will be seen from the statistics of the imports 
of foreign copper and brass that if a paying deposit could be opened there 
is a large annual demand in India which might be contested. It may be 
. said of the ancient workings that they very rarely reached the pyritic ore 
because with their simple and inefficient appliances they were unable to 
cope with the flow of water which followed their mining operations. Hence 
the ore smelted was principally oxides and carbonates. 

Indian Copper and Brass Workers. —There may be said to be three Works, 
classes of operatives concerned in the copper and brass trade, viz. smelters, 
foundrymen, and coppersmiths. Every village has its trade in copper ooppersmiths! 
vessels, and most have, in addition, tlmir coppersmiths. The iron and 
brass foundries are often treated conjointly, so that separate statistical 
returns cannot be furnished. Thus in the Moral and Material Progress 
of India (1905-6, 178) the number of workers for 1905 is stated to have 
been 24,300. It has been repeatedly pointed out that there is a tendency 
for the copper and brass industry to become more and more concentrated 
in the towns, a movement which must contribute to its better organisation. 

Certain centres having become famous for their copper and brass manu- oMef centres, 
factures are securing a large proportion of the total trade and drawing the 
best workers away from the villages. Nevertheless the industry as a whole 
is said to be in a secure state compared with many of the other indigenous 
crafts, and this result is largely a consequence of the essentially hand-labour Hand-iabou; 
character of much of the goods turned out. 

Statistics of the Indian outturn of copper are not available, but in the 
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concluding paragraph will be found full particulars of the foreign trade, 
and these give the most accurate conception possible of the Indian copper¬ 
smith’s craft. ^ ^ , ,r> \ 

Copper and Brass Wares.—The tamla (Copper), 'pital (Brass), 'jasla 

(Zinc), ranqd (Tin and Pewter), and sisa (Lead). 

Each province has two or more centres noted for coppOT and brass ’ 

hence the diversity of art designs in the ornamentation of these metals. Drass 
is an alloy of copper and zinc usually in the proportion of 2 to 1 or 4 to 3, but 
it is rarely made in India, being generally imported a® 

but inferior alloy of copper, zinc and tm is caUed hharat, haskut, or i<Mnsa. rtut 
pMl or kansi is the most constant of Indian ^loys and corresponds to the brtl- 
metal or' white brass of Europe. It is a bright metal, takes a 
is composed of copper and tin in the proportion of 7 to 2. ^oey me^io^ 
the kaabharas are the vendors (not themselves the manufacturers) of 
made from an amalgam of copper and zinc. The aoW m^i^actoers 
dhaliyas or hhariyas, the former casting in stone moulds, the latter y* , 

In the Hindu order of purity gold is followed by copper, f 
iron. Brass is detestable {makrdh) to the Muha^adans, who 
but copper may be tinned and approved in that form. The 
law prohibits plul or bell-metal as containing pewter (rangd). Th^ 
since pMJ is by far the most sanitary metal m In<^_, and m it 
may be cooked and milk and curds kept, whereas such is not the case with copper 

B^an craftsmen manifest a wide knowledge of the teohmque and utih^- 
•tion of these metals and their alloys. The huge br^s idols of 
with apphanoes and by a staff of operators absmdly ^adequate when judged 
by European standards. Chain bangles and anldets {santh), ®^*®n^^n y 
peasants: are moulded in Bajputana and elsewhere and sold at a few a 

pair that could not be manufactured m Europe or America a* so small a prwe. 
IGf. Textile Journ., 1891, i., 78.] Between these extremes X 

ktricaov may be said to lie the long range of domestic and sacred utensils, m the 
mXetion^f which the craft has dna.^ to its ranks inen of nearly every caste 
in addition to the hereditary workers, the kaseras andthathera^ 

Domestic vessels are rarely ornamented because by °®’^®“X ^.^^onest 
must be scoured with mud before being washed with water. ^® 
copper or brass vessel of the Hindus is the g obular melon-s^ped “ 

flattened from the top and possessed of an elega,ntly reflexed The 

less modelled after the expandii^ lotus-flower ihe 

Muhammadans have given the lota (or, as they caU it, tli® 

to secure an approach to the runnmg water series 5 

ablutions. The spouted water-pot has given rise to a totally (Merent senes 01 
metal-work, both domestic and decorative, from those connected with the andu 
lota Anri perhaps to this may also be traced the broader (transverse) develop¬ 
ments of Hmdu and the narrower (more longitudinal) designs of Muhammadan ^t. 

Ceremonial implements and the vessels elaborated from these are 
in shape and ornamentation. Examples are the kosa or panch^pa^ +tXrte!ts M 
vessel^ed in raising water ; the kusi or achmam or spoon used by *^6 Priests 
snrinkling holy water ; the dhupdani or censer; the smhasan or idol-thrqne of 
lotus-leaf^attem ; the hanging lamps (arti) ; the bells 

the chains by which these are suspended in the temples ; and the designs usu y 
adopted for idols, especially those portraying the 7^^ pastorM ®^’'®*®^ 
ot Krishna, are all highly artistic and have contributed very greatly to Ind^ 
conventional art. The following publications will be found useful as reviewmg 

the chief centres and styles of Indian copper and brass work: 

Banjab akd Nobthbbn In-dia : Kiplmg, Joum. Ind. Art, 1884, 1 ., pt. i., o' a 
Kashmir Copper Ware, l.c. pt. v. ; also Copper and Br^s, Delh%l.c. l8Sl, Awmto, 
and Lahore, 1888; Johnstone, Monog. Brass and C^per Pb., 1888 ; C. .rt jb. 
in Civil and Military Gaz., Jan. ,5, 1902. United Pbovinces : Bertares Ware, 
Journ. Ind. Art, 1885, i., pt. 7 ; Moradabad WarOj^I.c. ; Crooke, Copper a'^ Brass m 
Mirzapore, l.o. 1893, No. 44; Dampier, Monogr. Brosa ond Copier U. Proo. 1^894. 
Bajpotana and Central India: Hendley, Jmpw Mus. Oat. ; Brass, Copper 
and Mixed Metal-wares of Jaipur, Joum. Ind. Art, 1886, 1 ., No. 12; Jaipur, 
Lucknow, Kashmir, Copper and Brass, etc., l.c. 1891, No. 3^ Bombay : Hamr^ed 
Copper in School of Art^^Joum. Ind. Art, 1886, i.. No. 11 ; Brass and Copper Bom- 























SALTS OB' COTTER 

1 C?’. 1895-7, vii., No. 55,13. Madbas : Heyne, TracU on Ind., 

i»14, 198-17 ; Tanjore Work, Encrmted Ware, Joum. Ind. Art, 1886, i.. No. 14 ; 
Holder, Monog. Brass and Copper Wares, Madras. Obntbai, Pbovinoes : Monog 
Brass and O^er Ware, 1894. Bbngai. : Mukharji, .Iri Manuf., 1888 : Monog. 
Brass and Copper Manuf., 1894. Assam: Gait, Note on Copper <md Brass 
Wares ^n Assam, 1894; Ind. Art at Delhi, 1903, 42-62. 

COPPER SALTS. —The most important is the Sulphate —Blue-stone, 
mla-thuthia (nila-tutia), mor-tuUd, mayil-tuttam, turichu, qalqand, doutha, 
etc., etc. Speaking of this salt, Holland observes: “ For many years 
pyritous deposits in IniHa have been turned to account for the manufacture 
of soluble sulphates of iron and copper,” as also in the manufacture of alum 
—the double sulphate of alumina and potash. He then discusses the im¬ 
portance of the rnanufacture of sulphuric acid (see pp. 60-1) as a link in the 
chain of production of many of the most important chemical and metal¬ 
lurgical industries—such as soap, glass, paper, oils, dyes, etc. He further 
points out that it is_ a by-product of such value as to admit of the 
smdting of ores which it would be impossible otherwise to undertake. But 
sulphuric acid has been reduced, during the past 
100 years, from £30 to £2 a ton, and in consequence this originated such 
activity and far-reaching competition as to have all but exterminated 
the ancient Indian manufacture of alum, copperas, blue-stone and the 
alkalis and akaline earths, reduced the export trade in nitre, rendered 
of copper and several other metals no longer profitable, 
robbed the country every year of nearly 100,000 tons of phosphatic 
imilisers, and compelled India to pay ten million sterling for products 
obtained in Europe from minerals identical with those lying idle in 
India. Under the account of Alkalis and Alkaline Earths (pp. 60, 65) 
it will be found that this subject has been incidentally discussed abeady 
bo again under Coal and the Manufacture of Coke (p. 347) mention 
will be_ found of the loss to India of a valuable manure. Hence it 
may fairly be said that a more important and more immediate direction 
for developing India’s productive resources could hariy be mentioned 
than the utilisation of her pyritous deposits by the modern economical 
methods pursued in Europe. _ As exemplifying this contention it may be 
pointed out that the production of sulphuric acid from iron pyrites was 
in Germany 358,149 tons in 1882 and 764,161 tons in 1898. Of that 
large quantity only 25,000 tons were exported; the balance was used up 
in the German chemical industries which within the past three-quarters 
of a century have expanded from a mere nominal value to a capitalisa¬ 
tion of £50,000,000. 

The manufacture of copper sulphate as pursued in India at the present ■ 
day IS on a very small scale. The knowledge of its possible production • 
trom pyrites has been possessed by the people of India from a remote 
antiquity. The pure salt is, however, imported extensively from Europe. 
Medical writers, such as Dutt, give particulars of the methods of refinement 
pursued vdth the salt that is to be used for medicinal purposes. These are 
very possibly of questionable advantage. Blue-stone is extensively used i 
in medicine, in dyeing, and as an ingredient in one of the best-known ^ 
valuable fungicides—the “ Bordeaux Mixture.” (See GameUia, 

p. 2i2u,) 

Copper Acetate, Verdigris {zamgdr), is manufactured by the sirhahasJi ( 
or vmegar makers. They buy up copper filings from the coppersmiths. 
itiese are put mto a jar and covered with distilled vinegar (arag). The pot 
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is closed at niglit but open during tbe day. After twenty-four bouts the 
aro^ is poured off and mixed with water and left to evaporate until only the 
zangdr remains. Copper acetate and the arsenite of copper are used, 
as insecticides and as colouring reagents. Zangdr yields a blue-green of 
great beauty. [C/. Hoey, Monog. Trade and Manuf. N, Ind.^ 1880, 195,] 
Trade. TRADE IN COPPER, O’Conor {Rev. Trade Ind,, 1898-9, 15) 

says, ‘^The trade in this metal follows closely the fluctuations in its 
Indications of price and in the material condition of the people. In a time of 

Parome. Scarcity and famine the imports fall in a marked degree, the copper 

utensils of the household being the first articles parted with in the 
pinch of distress. For the time earthen utensils are substituted, 
and the stock of copper in the braziers’ shops accumulates. When 
plenty reigns again, copper pots are in active demand and the import 
pinctuations in trade is lively.” The instability of price owing to the operation of 

speculators is another factor which adversely affects the Indian 

market. Any rise of price has an immediate effect in decreasing 



To the returns (juoted by O’Conor have been added (as a matter of 
convenience) the figures for the years 1902 to 1906. 

Price. Robertson {Rev. Trade Ind., 1904-5, 8) remarks, “After five yearn 

of steady progress the imports of copper have fallen by 1*3 per cent, in 

Decline. quantity and 2*7 per cent, in value.” “ Owing to the rise of prices in 

Europe, caused by large demands for America and China, imports of both 
unwrought and wrought copper were greatly restricted during the last 
quarter of the year. The sensitiveness of the Indian demand to price 
changes is always noticeable, for besides its increasing use for industrial 
purposes, copper as the material for household utensils is an article^ of 
great importance in the domestic economy of the people, and their ability 
to satisfy their requirements is regulated first by their material prosperity, 
which is principally a question of good or bad crops, and secondly, by 
the commodity being cheap or dear,” The ominous decline thus briefly 
indicated became even more marked in 1905-6, when it amounted to 36*5 
per cent, of the quantity and 32 per cent, of the value. [Of. Noel-Paton, 
Rev. Trade Ind., 1905-6, 10.] 

Brass. But to obtain a full conception of the traffic it is necessary to add to 

the above imports of copper those in brass of all kinds. These fluctuate 
from 10,000 to 12,000 cwt., valued at from 6 to 8 lakhs of rupees. The 
grand totals for the years 1902-7 thus became:—1902-3, 407,494 cwt., 
valued at Rs. 2,03,28,468 ; 1903-4, 444,188 cwt., Rs. 2,23,37,805 ; 1904-5, 
437,043 cwt., Rs. 2,16,65,708; 1906-7, 223,097 cwt., Rs. 1,46,88,046. 

Sources of The major portion of the imports come from the United Kingdom. 

Supply. Ql supply (copper only), 433,091 cwt., secured by India in 1903-4, 
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COi^CHORUiS\ 

MISHMI TEET Jut^ . 

I 

the largest quantity imported in the last five years, the United Kingdorq'^ c"' 

supplied 293,595 and each of the following countries furnished from 
to 25,000 cwt., viz. Ceylon, Hongkong, Belgium, Germany and Japan. - 

Bombay takes by far the largest share (228,874 cwt. in 1903-4), followed 
by Bengal (163,908 cwt.) and by Madras, a long way third (34,501 cwt.). 



COPTIS TEBTA, fValL ; FI Br. Ind., i., 23; Eobson-Jobson, 

(cd. Crookc), 1903, 548-9; Ranunculace^. Coptis or Gold Thread, 521-6. 
tUd, mdmird ( ? mdmirdn), mahmim, 'pita-harosana. A small stemless Tita. 
herb, with perennial root-stock, met with in the temperate regions of 
the Mishmi hills, east of Assam. The plants are said to grow on the 
ground among the moss around the stems of trees. 

Very little, if any, additional information is available since the publication 
of the Dictionary, and the original article should therefore be consulted. Four 
reasons, it will there be found, were given for questioning the absolute identi¬ 
fication of the tonic drug prepared from this plant with the “ mamirda ’’ of early 
European writers. 

The Bengal supply comes through Assam, but a Chinese root, the identity Supply, 
of which must be regarded as uncertain, is also imported into India. The latter 
may possibly be a different species of froptin, for it is to be observed that 
e. itnemoncpfoiiit affords a medicinal root in Japan, whilst €. trifoUa, Saifsb., 
yields both a medicinal root and a yellow dye in North America. [Of. Wieaner, Die 
BohsL dea Pflanzenr., ii., 477.1 But the thicker Chinese rhizome as described 
by Dymock seems to recall some of the forms of hathi or huru, such as 
vltiffit Mi-urrmt, fii^entitina Sfuryoo, Vonmiilutu fenentratum, Swe-rtia Dhiraia, 
etc. It is just possible also that one or other of these roots may be sold Substitutes 
as titd in the Upper and Western Provinces. Indeed J. D. Hooker was 
actually presented in Sikkim' with a handful of the so-called “ teeta,^'‘ which he 
identified as tHevoi-hixa. It would thus seem highly likely that that, 
being the most abimdant Indian equivalent, may have been at an early 
date identified with the classical mamirda, and called mdmirdn. At all 
events it is largely sold throughout India and is frequently mentioned in 
(The Bower Manuacript of date 5th century. Moreover it is worth noting 
that eoptin, MierheriH. and doubtless many other yellow bitter drugs 
contain berberine, which, it would seem, constitutes their efficacy a»s eye- 
salves. For example, from Mussourie and other localities on the N. W. Himalaya 
the roots of w# fonoiosum are collected and sold under the name momiri. 

Aitchison speaks of the roots of both a eori/iiuMn and a Geraniuut being used 
in Afghamstan as a drug, which is there called mdmirdn. Two samples were 
examined by Mr. Bhaduri and found to contain 6*85 and 6*6 per cent, berberine 
respectively {Eept. Labor. Ind. Mua., 1902-3, 29). In conclusion it may be 
noted that iJ. Tee to and the use of mdmirdn as an eye-salve were unknown to the 
Sanskrit medical writers—they are doubtless of Muhammadan introduction. 

(See Berberis, p. 130.) 

Apart from the utilisation of €opti» as a collyrium or eye-salve, the root Oollyrium. 
makes a valuable tonic in the debility following fevers, etc., but it is not a febri¬ 
fuge. There appears, however, to be a considerable demand for it in India, 
and it might be found profitable as a cultivated plant. But it may be here added Mishmi Poison, 
that the Mishmi poison consists of a mixture of powdered titd with the pulp 
of an acid glutinous fruit such as Mnnenin npeeiono. It is generally employed 
by hunters for killing wild animals. \Gf. Fharmacog. Ind., iii. (app.), 9^3.] 

The Mishmis gather the roots of the titd, towards the end of the rainy season. Trade in TUa. 
and carry them, packed in tiny wicker-work baskets, to Sadiya, where they aro 
bought by Assamese and Bengali merchants, apparently at about ^d. per oz. 

The drug foxmd in Bombay comes from China via Singapore in bulk, the better 
and th in ner root fetching about Rs. 3J por lb. and the second kind Rs. 2. 

CORCHORUS, Linn. ; FI Br. Ind., I, 396--8; Tiliace.®. The 
Jute Fibre of commerce, Jew’s Mallow; the patta, jdta; jata, Mhsdha 
of Sanskrit authors (according to Skeat, Dutt and others). It is, however, 
by no means very clearly nor fully indicated in the classic literature of 
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India. In the vernaculars it is the f aty 'jhut, ^Tioto, ']huto, etc. When 
specially used as a vegetable it is nalita or nadiha —the molochia or me- 
locMa of the Arabs. The fibre is fdt, koshta, etc., the coarse ^sackcloth 
woven of it and formerly used by the very poor in Bengal is and the 
hags made of it are choti or goni. 

Species and Varieties.—It may be said that there are two important 
cultivated forms of this genus and many wild species which are distributed 
throughout the tropics of Asia, Africa, and America. Geographical 
evidence is thus very nearly unavailing in any effort that may be desired 
to trace out the origin and history of the chief cultivated forms : 

C* eapsulapis, Linn.; Plukenet, Aim. Bot., 1696, ii., 18, 't-255, 
f. 4; Ganja sativa, Rum'phius^ Herb. Amb., 1750, v., 212, t. 78, f. 1, 
Lamarck, Encycl. Bot. (under Corete), 1786, ii., 104, t. 478, f. 3 ; Lomeiro, 
FI. Cock., 1790, 334; Jones, As. Res., 1795, iv., 297 ; Roxburgh, Trans. 
Soc. Arts., 1806, xxiv., 146, 151; Carey, As. Res., 1808, x., 11; 

Ic. PI Ind. Or.. 1840, i., t. 311 ; Jacquin, Eclogce PI, 1844, ii., t. 119; 
Hooker, Journ. Bot, 1850, 91-2, t. 3 ; Bretschneider, IHst Eurof. Bot 
Disc, in GUna, 1898, 35, 239, 440 ; Sadebeck, KuUurgew. der Dent Kolon., 
1899, 299-303; Jumelle, Les Cult Colon. {Indust), 1901, 41; Wiesner, 
Die Rohst des Pilanzenr., 1903, ii., 330; Sender, Trof. Agrik., 1903, iii., 


Descrip¬ 

tion. 


Eruit and Seed. 

Specific 

Separation. 


Baces. 

Becognisable 

rorins. 

Colour of Steins. 


654 et seq; etc., etc. _ 

This is the ghi nalta fat of Roxburgh {FI. Ind., ii., 581) and the 
narcM of Dutt (Mat. Med. Hind., 1900,_ 302). _ Tlie fibre is tfie true 
fdt or koshtd, the latter name being possibly derived from the Sanskrit 
kosha a sheath and given in allusion to the fibres around the stem beneath 
the bark. It is recognised by its glabrous leaves, small fiowers and sub- 
globose, not beaked, but warted fruits. As pointed out in the Dictionary, 
however {l.c. 536), the fruit in the cultivated species of the genus Oor- 
chorus^ as in Brassicct, is very variable. It seems, in fact, probable that 
the peculiarities of the seed are much more constant than the shape oi 
the fruit or the number of its carpels and valves. It is thus highly iikdy 
that this, as also the next form, are but cultivated conditions unworthy 
of the specific positions usually assigned to them. They are at all events 
each representative of groups of cultivated races that vary in colour ot 
stem, shape of leaf, degree of hairiness, size of fiower, shape and number 
of valves of fruit, etc., etc., until a panorama of specimens might be 
assorted that would not only break down the separation of cax)sularis 
from olitorius but might even endanger the positions of C. trilocularis 
and C. acutanffuhis. This much is certain, namely that if specimens 
be furnished in flower but not in fruit, the two chief jute plants can with 


iifficulty be separately distinguished. x 

Mr. Bxirkill in a report submitted on November 7, 1903, to 
uand Records and Agriculture, Bengal, as the result of his i 

'aces of this species, has pointed out that when grown in proximity 
ill these become crossed so freely that in a remarkably short time 
3 annot be recognised as anything more than mongrels. The 
i^isited by bees and appear to be most readily cross-fertihsed, though a certain 
Zcentaie of self-poUination also occurs. Burkill remarks, 
bhere are hardly any naked^eye'' features that one can seize on whereby to ^ 
hinmiiah the races of jute, except the colour of the stems and leaf-sta^s, the 
binw of flowerhig and the height that the plants attam. The <^y one of these 
characters serviceable at thiiming time is the first, and this m Burkill s opinion 
may have led to the development of the special r^ or 

characteristic of certain districts. N. G. Mukerji and B. S- ^o 

wrote a note on explorations conducted by them m 1904, say there are three 
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chief forms of €- eaps%iiai^is. These are the Tarla, the Bombay and the Deswal. 

The first grows the tallest (10 to 12 feet) while the last attains to only 7 feet, and 
the Bombay to 9 feet. The tarla stands waterlogging better, i.e. it does not Tarla. 
get so “rooty” if late in the season there is an accnmnlationof 4 or 5 feet of 
water in the field. The Bombay and deswal both get rooty -under these circum- Bombay, 
stances. The deswal comes to maturity early in July or even late in Jime, and Deswal. 
has not, therefore, much time to get rooty, but it branches freely. The Bombay, 
though it gets rooty does not branch much, and bears very little fruit. The 
tarla is the form preferred where there is liability to much inundation. 

Habitat. —Bretschneider (Z.c. 441) observes that a species of is Habitat, 

grown to a large extent in the plain of Ning-po. In China this fibre is used in the 
manufacture of sacks and bags for holding rice and other grains. So again, he 
says, jute {earcUorus ftiy.) is the most important fibre plant of the plain of Tientsin. 

It grows to a great height. The Board of Trade Journal (Oct. 29, 1903) speaks 

of the exports of 40,000 cwt. of jute from Tientsin. The specimens in the Kew ohineao. 

Herbarium show that the CarcJiovun of Tientsin is the present species. 

Further, Roxburgh tells us that a reddish-stemmed form of €. eapmti€iri.v had 
been successfully acclimatised in Bengal, the seeds of which came from Canton. 

This, he adds, yields a better quality fibre than the eapsuiaris of Bengal. 

So far as India is concerned to-day, c. capHuitiTiH is grown mainly in Eastern Bengal, 

and northern Bengal and Assam, and thus in a coxmtry that possesses many 
strongly Chinese peculiarities : seen in the people who inhabit it, in their articles 
of food and nature of some of their social customs, as also in the climate and 
soil of their country (see Boehmeria nivea, p. 148). If, therefore, one were pressed 
to give an opinion, based on botanical data, as to whether or not jute was in¬ 
digenous to India, that position might have to be conceded for oUtoHuH — 

the least important of the two jute plants, but very possibly would have to be 
refused for €, eitpmtinvifi, unless an exception were made in favour of Eastern 
and Northern Bengal, a tract of India with strong Chinese characteristics. In fact 
at least one of the best varieties, c. eapsttiat'ifiy has already been indicated as 
derived from China, though in connection with the earliest published drawing 
of that species the author (Plukenet) speaks of it as the American plant with 
long leaves and striated sub-rotund fruits. 

I have in the Dictionary (Z.c. 536) discussed the specimens of this species seen 
by me in the Calcutta Herbarium. It may be useful to give here some par- 
ticulars of the examples in the Kew Herbarium. No specimen in either col¬ 
lection is stated by the contributor to have been found wild in India, in the Malaya, 
in China, or in Japan. With the exception of a specimen from Natal (of which 
little is known) there are no examples of this plant from Africa, Arabia or America. 

The following may be specially mentioned:—From India —Upper Assam (by 
Jenkins); Bengal; Sikkim Terai, a remarkable example collected by Hooker 
and which has long narrow linear, deeply and uniformly serrate leaves ; other 
examples of the typical form from Moradabad; Saharanpur; Kanara, and 
Mysore. From Ceylon —a few sheets. Many examples from Ghina, most of 
them stated to be cultivated and one accompanied with samples of the fibre 
and fragments of the textiles made of it, viz. that from Ningpo (Hosie’s collec¬ 
tion) ; Foochow (Carles); Kiu kiang (Shearer); Yangtsze-kiang (Faber); Hong¬ 
kong (Champion, cultivated). {Of. Hemsley, Journ. Linn. Soc. (Bot), 1886, 
xxiii., 94.] From Japan —two samples, one said to be cultivated, the other no 
record. Lastly from Perah, Tonkin (Balansa’s collection); Sarawak and the 
Celebes —fairly complete sets, but none of them stated to have been found in a 
wild condition. 

Not a few authors have, however, affirmed that this plant is wild in China, Kot 
the Malaya and India. I repeat there are no botanical specimens either in the ^digeaous to 
Calcutta or the Kew Herbaria to support the opinion that it is indigenous to 
India, and in my personal experience it nowhere exists there, even in a state of 
acclimatisation. It is a cultivated plant of a very restricted area, and one 
subject to greater racial modification than the next'form. 

C. olitorius, Linn., including C. deeemangularls^ Roxh,, FL Ind., India 
ii., 582; Camerarius, HoH. Med., 1588, 47, f. 12; Prosper Alpinus, Be FI. generally. 
Mgypti, 1592, 39 and t.; Parkinson, Theat. Bot, 1640, 309 and %.; Plukenet, 

Aim. Bot., 1696, 17; Phyt., 1.127, 3^ 4; Eorskal, FI Mygpt. Arab., 1775,' 

101; Lamarck, Encycl Bot., 1786, ii., 103, t, 478, 1 1; Bot. Mag., 1828, iv., 
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f. 2810 (but fruit a little too pointed); Richter, Codex. Bot. Linn., 1840, 
525 (shows that Linn, first included Pluk., t. 127, f. 3, under this species 
and subsequently placed it under G. mstuans, Sf. PL, 1762, 746 ; but 
Linn, cites in addition Browne, Triumfetta, in Nat. Hist. Jam., 232, t. 25, 
f. 1—a plate that in my opinion is rather C. acutangulus) ; Martins, 
FI. Bras., 1842, xiL, pt. iii., 126 ; Prain, Beng. Plants, i., 286; etc., etc. 

The vernacular names usually given to this species cannot be accepted 
as separately distinguishing it, though han-'pdt is its most general name— 
a circumstance indicative of its frequency as a weed of cultivation. So 
also the fibre of this form is perhaps that very generally designated as 
desi pdt or tosha. Moreover the plant is (even in India) the edible species of 
authors, and it is just possible that it corresponds with the Jew’s Mallow and 
even the melocJiia of the early writers. Mukerji {Handbook Ind. Agri., 1901, 
298) would, however, seem to think <7. capsalarls is the vegetable and 
0. oUtorius the medicinal form. It is thus possible that the tender 
shoots of both species are eaten. The Indian names— ndlita (a corruption 
of the Sanskrit nadika), nutia, narich, sag, etc.—may, however, be accepted 
as mainly denoting the present species. It is, therefore, somewhat sur¬ 
prising that the plant figured by Rumphius as the sag of Bengal should 
have been C. capsiilaris* This was most probably a mistake due 
to his not having personally investigated the Bengal plant. The Ganja 
sativa of Rumphius (his cultivated species) is undoubtedly, however, C. 
capsulariSi while his Ganja agrestis (or the wild form) is not a species of 
Corchorus at all. It would thus seem fairly certain that Linnaeus was 
in error when he identified the latter as O. oUtoHtis, and to this 
error very possibly is attributable the statement, made perhaps more 
emphatic than the facts justify, viz, that C* oUtorius is indigenous to 
India. But it is curious that Rumphius should have regarded C. 
capsularis as the special cultivated form, since in Egypt, Africa, America 
and India, O. oUtorius is the edible and hence the cultivated plant of 
most non-Indian authors. Sir William Jones while discussing the sand 
{Crotalaria jtmcea) incidentally speaks of the “ Capsular Corchorus, so 
that by 1795 the two forms may be assumed to have been accepted by 
Indian botanical authors as distinct. 

The leaves of €. oUtorius are usually glabrous, except on the petioles 
and veins of the undersurface; the flowers are seemingly larger than in o. 
eajiisuiaris; the capsulo is elongate, cylindrical, usually not materially tapered 
at either end, glabrous, smooth, beak long, straight, cells and valves generally 
four but five not uncommon. It would seem that the fruits are longer, thicker 
and smoother in the African than in the Indian forms, though apparently the 
fruit is smooth when collected mature and warted when immature. Some of 
the African and Egyptian forms have the fruit tapered at both ends: this is 
not true of the Indian plant. 

Habitat.—In the Flora of British India {l.o. 397) it is observed of this species 
that it is indigenous in many parts of India, and distributed by cultivation to all 
tropical countries. The chief centres of its Indian cultivation are the districts of 
Bardwan, Khulna, 24-Parganaa, Hughli, etc., but it is met with here and there 
completely acclimatised on roadsides and margins of fields all over India and 
Burma. Its claim to being strictly speaking indigenous, however, rests on 
doubtful evidence. It is certainly more frequently and more widely met with 
in India than is €. eupsuiuHs. It seems also fairly certain that in India it is 
a much less variable plant than the “ Capsular Corchorus.” But it may be said 
that while all the forms met with in the Indian jute area do not (on the botanical 
standard) amount to}more than cultivated races, there are numerous allied forms 
met with in Africa, Egypt and America that perhaps deserve to be recognised 
as definite varieties. But on the other hand several plants described by botanists 
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Col. Sir R. Tempi© has pointed out (Ind. Antiq., 1901) that that name occurs, 
however, in the log of a voyage made in 1746. It has been suggested that the 
gardeners employed at the Botanic Gardens, Calcutta, were in Roxburgh’s time, as 
they are to-day, natives of Orissa, and hence that the word “ jute ” may have been 
but an Anglicised form of their name for it—viz. jlhut. But the incident mentioned 
by Temple carries the word back forty years before the date of the foundation 
of the Royal Botanic Gardens, though it is quite likely all the same that 
it came from jhut. The origin of the word gunny is curious. It no doubt come^ 
direct from the Sanskrit gon% “ a sack,” but in modern usage, in the form of 
ganja, it denotes the narcotic of sfitivu, and has thus been transferred 

from a fibre to a resin. Whether or not exclusively denoted the sacking of 
the true hemp sativa) need hardly be discussed in this place. It was 

early applied to sacking made of Crotaiarin fibre and even to that of €orehornH, 
hence Rumphius (Z.c. 212) gave the jute plant the name of ganja (gania) sativa. 

The early references to the jute plant down to the middle of the 18th century 
may be said to be very largely concerned with identifying the pot-herb which 
Pliny (79 a.d .) describes as being used by the Egyptians. Considerable uncertainty 
prevails as to its being the melochia {melohyA) of the Arabs. Simon Januensis 
(1473), for example, speaks of the leaves as being hawked in the streets of Baby¬ 
lon. Rauwolf (1583) was apparently the first traveller who critically examined 
the melochia, which he found being cultivated on the banks of the Euphrates, 
and which he says was largely eaten by the Jews near Aleppo. Camerarius 
(Z.c. 47) was perhaps the first botanist who figured it, and his engraving is an 
excellent representation of one of the African forms identical with or closely 
allied to €. oUtoHus. It had been prepared by Gesner but never published, 
and he lays stress on the fact that it shows the bearded base of the leaf and 
the cylindrical fruit—characters which had not been previously mad© known. 
eorcJiorns, as accepted by modern botanists, was thus in the sixteenth 
century definitely determined to be melochia. But although this pot-herb of 
the Arab waiters and Eastern travellers (from perhaps 1000 a.d. onwards) was 
unquestionably an edible ComUo'rtis, it is fairly certain that the molochine cloths 
of Greek and Latin authors (Arrian, Pausanias, Pollux, ISTsevius, etc.) were not 
jute textiles. Yates {Text. Antig., 303-4 et seq.) is of opinion that the molo¬ 
chine cloths brought from India were mad© of Mibisett& fibre. In the Feriplus 
the molochina were said to be procured from localities identified as XJjjain and 
Junnar. The fibre of the former locality could hardly have been other than 
MiM&cits e^t'Ainahi'nns, while the lattermost probably was €rotatariu Jtine.ea, 
if guessed at purely and simply on modern experience of the distribution of 
the fibrous plants of India. 

In the Ain-i-ATchari (1590, Jarrett, transL, ii., 123) mention is made of sack¬ 
cloth [tdt), but whether of jute, 5an-hemp, or even of the true hemp cannot be 
ascertained; but Jarrett, in a footnote, identifies it with jute and the district 
of Rangpur. That textile was, however, mad© at Ghoraghat in Eastern Bengal, 
and thus in the very heart of the jute country, so that it may perhaps be assumed 
to have been the jute textile in which, about the time in question, it is believed 
the poorer people were clad. Eor two centuries after the date of the Ain no 
mention is made of any fibre or textile that could with certainty be taken as having 
been jute, though all coarse textiles appear by that time at any rate to have 
been spoken of as gunnies. W. Foster, for example, has drawn my attention 
to a passage {in Engl. Factories Ind., 340) of date Surat 1621 in which packages 
are spoken of as “ gmmed.” This could not have been jute cloth, but more 
probably was a textile of Crotaiav-iu or Mihiftens, since even to the present 
time jut© is not produced in the Bombay Presidency. Curiously enough the 
coarse textiles made in England, about the time here indicated, were characterised 
in Persia as “ Sackcloath Londre ” (Fryer, New Acc. E. Ind. and Pers., 1672-81, 
224), and it is thus even questionable how far the simple use of the word “ sack¬ 
cloath” or its vernacular equivalent can be accepted as denoting jute 

fibre. Frequent mention is mad© by Foster {l.c. 76) of gunny among the 
articles to be sent from Surat to Persia. 

In this connection also it may be regarded as significant that Rheede (India’s 
earliest scientific botanist) is silent regarding the species of CovcHotus, although 
both €. capsufariH and €. oiiforittfit have been repeatedly collected subsequent 
to his time on roadsides and as weeds of cultivation, not only in Rheede’s special 
country—Malabar-^but her© and there throughout both Southern and Western 
India. On the other hand, Rumphius, as already pointed out, gives a most 
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instructive account and figure of €. eapsuiaris {Ganja aativa). Its common RumpMus* 
name, he says, is Sajor Bengala, “ either because it is plentiful in Bengal or Account, 
because it is the chief pot-herb ” of that country, where it is known as padJvac. 

Presumably padhac may be a variant of the present-day name pat. But Bum- 
phius adds that it was much cultivated in Bengal, Ai*akan and South China, from 
which last country the seeds had been obtained by Amboina via Butona. He 
does not say whether in Bengal it 3 delded a fibre as well as being a pot-herb, but 
of China he remarks, “ Fine white thread is made from the bark which is stronger Chinese Jute, 
than cotton, but rather apt to curl up. It is used in the raw state or may be 
separated by aid of lime water, then bleached in the sxm.” The silence preserved purified by 
by Rumphius regarding the Bengal fibre, and his having laid special stress on its Lime, 
being a Chinese fibre, are features of his remarks regarding €ovehot-jts which, 
when viewed alongside of the statement of its being the chief sag or saj (pot-herb) 
of Bengal, are certainly very significant circumstances. All writers seem agreed, 
however, that if <nti>snia.ris be not indigenous to Southern China, it has been 
known and cultivated in that country for many centuries—has, in fact, an an¬ 
tiquity far greater than can be shown for it in connection with any other country. 

Plukenet’s description which identifies it with America must be dismissed as 
one of the numerous enigmas of the lilerature of jute, if it be not accepted as yet 
another of the many evidences of the close association of India and America 
accomplished by the Spaniards and the Portuguese. 

Early Production.— It is a somewhat cuxioiis circumstance that Extended 
Buchanan-Hamilton, in the first decade of the 19th century {Stat Ace. Production 
Dinaj., 198-9), should have expressed the hope that jute (or, as he called 
it, pat) fibre should under no circumstances be allowed to divert the at- 
tention of the public until a fair trial had been made with 5an-hemp. 

At that time both Eoxburgh and Hamilton were engaged in the search 
after useful substitutes for hemp, to be employed for the ropes and cordage 
of the Company’s ships. For this purpose Hamilton deprecated an 
extended utilisation of jute. It was not, however, till 1833 that his 
accoimt of the jute cultivation of Dinajpur was published, and he there 
mentions that large quantities of the cloth called tat or cJiota were being 
produced. With the enhancement of manufacturing enterprise in Europe 
came the demand for foreign food supplies. This necessitated an increasing 
provision of sacking and packing materials, which it was early recognised 
could be best met by an extended production of jute. In consequence, a cheapest and 
foreign demand for this, the cheapest and most easily manufactured of all 
fibres, was created and responded to by the cultivators in Eastern and 
Northern Bengal. The production of gunny-bags thus rapidly became 
a recognised part of the Bengal peasant’s work. By and by, however, 

European machinery began to compete with manual labour, and, as in all 

other parts of the world, in due time gained the day. Practically every Homestead 

homestead in the jute tracts may be seen to have a few bundles of jute 

suspended from a beam, in the roof of the verandah. That amoxmt of the 

fibre is annually spun into yarn and worked up, as required, into string 

and rope, or is woven into gunny cloth or bags. Year by year, however, 

this domestic craft has decreased, and it may safely be affirmed that the uomestic Craft 

decline in hand-loom jute-weaving is far greater than of cotton-weaving. 

In fact, at the present day hand-loom gunnies have practically disappeared Hand-ioom 
from the markets of the world, and yet so late as 1880-1 the returns of 
foreign exports from India had to be divided into two sections .* {a) power- 
loom ; and (b) hand-loom. But that the loss of the hand-loom industry 
has not impoverished the jute districts may be inferred from the fact that 
in no part of Bengal are the poor now clad in coarse jute sackcloth—all are 
able to procure cotton garments. 

Area. It is impossible to give exact particulars of the total area under Area. 
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jute at the beginning of the 19th century. Hamilton estimated that 
there were approximately 30,000 acres under the crop in Dinajpur. At the 
present time that district possesses about three times that area; but what 
is far more to the point, it is one of the unimportant districts in jute pro¬ 
duction. Unfortunately early statistics do not exist for the important 
districts of Bengal. In 1872-3 Mr. Hem Chunder Kerr estimated that 
there were one million acres under the crop, distributed over an area of 
37 millon acres, and further, that should the demand be doubled, the pro¬ 
duction of that amount would absorb only one-eighteenth of the available 
and suitable land. It has since been more than doubled. The total 
cultivated area of Bengal in 1902-3 was close on 60 million acres, with, in 
addition, something like 14 million acres returned as culturable waste. 
All Bengal land is of course not suitable for jute, but these figures never¬ 
theless give a tangible conception of the possibilities of the future, or 
rather of the adjustments possible on ,a still further increased production 
of jute being called for and responded to. In 1903-4 the returns of 
Bengal jute cultivation manifested 2,275,050 acres (including 38,250 acres 
in Assam) as under the crop. This may be taken as 3-| per cent, of the 
cultivated area of the province. It gave a yield of 7,241,000 bales (of 400 
lb.) valued at 12 crores of rupees. Similarly, in 1904-5, the area was 
estimated at 2,899,700 acres, and the yield at 7,400,000 bales ; in 1905-6 
at 3,181,600 acres, and the yield 8,384,000 bales. The final forecast for 
1906, issued by the Department of Land Kecords and Agriculture, showed 
the total area for the two provinces of Bengal and Eastern Bengal and 
Assam to have been 3,482,900 acres and the outturn 8,843,000 bales, and 
the estimate for 1906-7 to be 3,883,200 acres and the outturn 9,127,400 
bales. Of that estimate the district of Mymensingh was calculated to 
have had 847,100 acres; Kangpur 455,800 acres; Dacca 312,000 acres; 
Tippera 310,000 acres; and Bogra 200,000 acres; while Faridpur, Pabna, 
Dinajpur, Eajshahi, and Jalpaiguri had each from 120,000 to 150,000 acres. 
The balance was accounted for by some four districts that have usually 
from 20,000 to 60,000 acres each, and a like number of districts each with 
less than 10,000 acres under this fibre plant. Lastly it may be here added 
the portion of the jute area comprised within the province of Bengal proper 
was in 1906-7 estimated to be 931,100 acres, of which Purnea was 
supposed to have had 264,900 acres ; Jessore 142,800 acres; Murshidabad 
95,000 acres; Nadia 93,000 acres; 24-Parganas 86,000 acres; and Hughli 
65,000 acres—all other districts much smaller areas. Within the past few 
years two new Indian areas of production have begun to attract attention, 
namely Assam (proper) and Nepal. From the lower valleys and terai of 
the last-mentioned, fibre is exported and conveyed into the United Pro¬ 
vinces and Bengal. It has been ascertained that this is mainly haboi 
grass, for the use of the Lucknow paper-mills, but to some extent jute is 
also supplied and enters Bengal through the district of Pumea. The 
Assam production (say 90,000 bales—-Le. 330,000 cwt.) does not seem to 
have materially increased for some time past. The Nepal jute, though at 
present relatively unimportant, has manifested a distinct power of ex¬ 
pansion. In 1899-1900 it wa§ 70,389 maunds, valued at Es. 2,80,341; 
in 1902-3 it had become 149,518 maunds, valued at Es. 5,08,898; and in 
1904-5, 205,114 maunds, valued at Es. 9,01,154. At the same time it may 
be safely added that no indication has as yet been given that, should 
occasion arise, Bengal might not even now materially increase its jute 
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production. Complaints have been beard of the expansion not being as Future 
rapid as could be desired. If this be the case it seems possible there may 
be some other causes than the indifference of the cultivators. In fact with 
improved rail and river facilities of transport the expansions of the past 
stand every chance of being not only maintained but even enhanced 
materially. 

So/I. —Jute seems to be capable of cultivation on almost any kind of Soil, 
soil. It is least successful and almost unprofitable, however, on laterite 
and open gravelly soils, and most productive on loamy soils or rich clays 
mixed with sand. As already observed, C. olitorms requires higher Oontroiimg 
land than C. ca2)si(Zmns, but there is something as yet unexplained ^ 

that controls the production of these two forms of jute and restricts them 
to their respective areas. Speaking generally, the finest qualities of 
O. capsnlaris are produced on homestead lands {suna) such as that * * 
required for aws-rice, pulse and tobacco, which crops are accordingly ro¬ 
tated with the finer qualities of jute. The coarser and larger kinds are 
grown chiefly on sali lands, that is to say the chars or mudbanks and 
islands formed by the rivers, and on completely submerged (bil) lands or 
even salt-impregnated soils, such as those of the Sundribans, but most 
of such inferior lands are better suited for O. oUtorius than for C. 
capsnlaris. It has been said that the best quahty of jute is obtained 
from loamy soils. Clay soils give the heaviest yield, but the plants of such 
soils do not ret uniformly. Sandy soils produce coarse fibre. Plants san^ soiis *and 
grown on inundation lands produce surface roots that injure the fibre of 
the portion of the stem from which they arise. Leather is disposed Kef Koote.*^ 
to think geographical and climatic influences are possibly of more value 
than the composition of the soil. 

^ NEW AREAS. —A hot damp climate, in which there is not too much actual Hew 
rain, especially in the early part of the season, seems the most advantageous Areas, 
meteorological requirement. Both climates and soils apparently identical with 
those of the Gangetic and Brahmaputra valleys have on more than one occasion 
been pointed to as hopeful new Indian areas, but still failure has so far resulted 
froni the efforts made to extend cultivation into these. Mr. R. S. Einlow (Jute 
specialist to the Government of Eastern Bengal and Assam, to whom reference 
has been made above) has published an account of a tour conducted with a view 
to investigate the possibility of extending the cultivation of jute in India to new 
areas. Bihar, he thinks, holds out the best prospects of success. But the eflorts 
in this direction have passed beyond the experimental stage, as the crops obtained 
have been good and the area an expanding one. Outside Bengal, the climatic 
conditions in Madras he thought more favourable than in other parts of India. 

The Malabar coast, South Kanara, and the deltas of the three great rivers, the 
Godavari, Kjstna and Kauveri, were ideal centres. Bombay was less favourably 
situated, but the experiments with the irrigated fields of Sind would be looked 
to with interest, and it was possible that the irrigated districts of Poona, the most 
westerly portions of the Deccan, and the ICam4tak, and the higher lands in the 
Konkan might be found suitable. Lastly, in the Central Provinces, experiments 
made at Hagpur had given indications of success and were well worth perse¬ 
vering with. ICf. Bull. Agri. Research, Inst. Pusa, 1906, No. 3.] Jute has been 
and is being tried in America (Dodge, Useful Fibre Plants of the World, 1897, 

125-33), in Mexico (see below under Trade), in Africa, Algeria, Pormosa, etc., Mesdoo. 
among many other countries, with but indiflerent results. Of Persia, Lord Curzon Pe^ia. 

{Persia and the Persian Question, 1892, ii., 497) ^ays that it is cultivated and used 
for making sacks, but the amoimt of fibre available, he adds, is insufficient, 
hence a steady import from India takes place. Eresh efforts are, it is under¬ 
stood, being contemplated in the Congo valley and in the Gold Coast, and these Congo, 
may be successful if cheap labour with the required knowledge and indispensable 
perseverance can be ensured. The alarm recently expressed regarding commercial 
production of jute in Hongkong may possibly be explained through the supplies 
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of Tonkin and Annam being exported via Hongkong. But it may be added that 
perhaps the foreign areas of which India need have any serious anxiety are China 
and Cochin-China. [Cf. Sly, Extension of Jute Cult, in Agri, Journ. Ind., i., pt. hi., 
251 ; Finlow, in Rept. Agri. Dept. E. Beng. and Assam, July 25, 1907, app. ii.] 

Preparation of So//.—It may be stated that, when the crop is to be 
raised on low lands, where there is danger of flooding, ploughing com¬ 
mences earlier than on the high lands. The more clay in the soil, the more 
frequently is it ploughed before sowing. The preparation thus commences 
in November or December, or not till February or even March. The soil is 
generally ploughed from four to six times, the clods are broken and pul¬ 
verised, and at the final ploughing the weeds collected, dried and burned. 

Seed and Sowing .—It would appear that no special attention is paid 
either to the selection of superior fibre-yielding seed or to the attainment 
of stock specially suited to the fields on which it is to be raised. The 
cultivators, as a rule, neither buy nor sell seed, and there is consequently 
little or no exchange of stock. In the corner of a field a few plants are left 
to ripen seed, and the supply thus obtained is sown broadcast. The 
sowings, according to the position and nature of the soil, commence about 
the middle of March and extend to the end of June, but hil land is usually 
sown in February to March. About 8 lb. of seed to the acre is the amount 
generally employed. Broadcasted sowings would appear to be the rule, 
but Mukerji recommends drill sowings, the lines being 9 inches apart, thus 
allowing of wheel or bullock hoeing. Thin sowing gives better yield but 
coarser fibre. The spacing most approved is when the plants are 4 
to 6 inches apart. Irregular branching shortens the length of the fibre. 
Long cultivation on the same soil results in the plants becoming much 
branched. For results of experiments in thin and thick sowing, consult 
the Ex'perimental Farm Report Sibpur (1901-2). 

Rotation.-Since passing to press the present review of information 
on the subject of jute, an instructive report has come to hand on certain 
experiments performed at the farms of Bardwan and Cuttack. This has 
been written by F. Smith {Agri. Journ. Ind., 1907, ii., pt. ii., 140-60), 
and deals with the results obtained during the past three years in Bardwan 
and the past year in Cuttack. He tells us that the following experiments 
were carried out: (a) manure tests ; (b) cutting at different stages ; (c) 
variety experiments;^ (d) spacing experiments; (e) thick versus thin 
sowing in the production of seed; (/) drill versus broadcast sowing ; and 
{g) rotation experiments with paddy. Space cannot now he made 
available to deal with the details exemplified, hut it may he useful to 
fenish Smith’s general conclusions {l.c. 160) regarding the rotation of 
jute with paddy :— 

1. On aman paddy land, both jute and paddy can be grown in 
rotation with each other on the same land in the same year. 

2. For the Bardwan district, the third week of April should see the jute 
sown to enable the jute crop to he harvested in the last week of July and 
the aman paddy to be transplanted in the first week of August. The land 
should he cultivated for eight to ten days between the harvesting of the 
jute and the transplanting of the aman paddy. 

“ 3. For the Cuttack district, the jute seed should be sown in the last 
week of March and the jute crop harvested in the end of July. 

4. The jute seed-bed can he well prepared by eight ploughings with the 
ordinary country plough, and by three ladderings with the ordinary country 
ladder. 
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“ 5. Eor paddy the land is well prepared with three or four ploughings 
with the ordinary country plough, and one or two ladderings. 

“6. An application of 100 maunds of cowdung per acre to the land 
before sowing jute, and a top-dressing of one or two maunds of saltpetre 
per acre to the paddy crop when the land is just moist {i.e. when the soil 
IS beginning to dry), will be found very efficacious. 

“ 7. The raiyafs food-supply is not only assured, but the extra jute 
crop gives a handsome profit.” 

iioeing and Weeding.—In about fifteen days after sowing the weeds 
should be uprooted and the unduly thick sowings counteracted by the 
less healthy plants being removed and the desired spacing secured. This 
is repeated three or four times at intervals of two or three days, the soil 
being at the same time loosened. ’ 

Manuring.—Yeny little manure is given to jute, especially where silt 
deposits take place. In fact the superiority of certain districts over others 
IS largely a consequence of the heavy annual deposit of silt. When avail¬ 
able the cultivators employ farmyard manure at the rate of 160 maunds 
per acre (the maunds 82-3 lb.). It is freely admitted this produces fine 
glossy and strong fibre. In fact, conversely, seed of the finest stock when 
grown on poor soil, especially if not manured, yields very inferior fibre, 
under such conditions the plants, moreover, flower early, and it is a maxim 
that whatever will prolong growth and retard flowering will improve the 
quahty of the fibre. But there are practical difficulties ; in many cases there 
are no carts available to carry manure to the fields, and no roads along which 
heavy loads could be conveyed. Bonemeal, castor-cake, saltpetre and super- 
phos;^ates have all been tested at the Government farms, but cowdung 
gave by far the best result. For experiments in manuring jute at Bardwan 
and Cuttack, the reader should consult the account published by Smith. 

Hatrest. —The time for reaping the crop depends entirely on the date 
of sowing; the season commences with the earliest crop about the end of 
June and extends to the beginning of October, the average season being thus 
from middle of August to end of September; The crop is considered as 
coming into season (as is the case with most fibres) whenever the flowers 
appear, and as past season when the fruits are all formed. The fibre from 
plants that have not flowered is weaker than from those in fruit; the latter 
IS coarse and wanting in gloss, through strong. Success lies in the mean 
between these extremes, namely when^ the plants are in full flower and 
beginning to set fruit. Late harvest gives a high weight, and advantage 
being taken of this fact might account to some extent for the complaints 
of deterioration, though it seems that avaricious buying, either from 
necessity or on purpose, has taught the cultivators that rejections formerly 
deemed worthless have now a distinct market value. 

^ Crop.^The average crop per acre is a little over 12 maunds, but the 
yield varies considerably, being as high as 36 in some localities and as low 
as 6 to 9 in others. It is probable, therefore, that 14 might be a safer figure 
to accept as the average, and it is one borne out by last year’s officially 
recorded area and 5 deld. The yield is much dependent, however, on 
the season and the class of cultivation* pursued—hence the severe 
fluctuations in supply characteristic of the transactions in this fibre. 

It h^as bmi estimated that .with high-class cultivation co*sting as 
much as Es. 30 an acre (or Es. 2 a maund) the net profit should be 
from Es. 20 to Es. 30 an acre or more, according to the prices ruling, but 
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it is feared that the actual amount expended is very frequently much 
below that figure. 

Diseases and Pests, —In a paper on the Insect Pests of Jute, Maxwell- 
Lefroy Journ. Ind., 1907, ii., pt. ii., 109-15; also Memoirs Dept. 
Agri. Ind., 1907, i., 160, etc.) says that our knowledge of these pests, 
though not extensive, has been considerably enlarged and, while there 
was reason to believe that this crop, grown on a large scale,* sufiered little 
from pests, there is now abundant proof that this does not hold good for 
small areas of jute or for jute grown in new localities. He then pro¬ 
ceeds to describe the insects hitherto recorded as pests, viz. the Indigo 
Caterpillar, the Jute Semi-looper, and the Jute Weevil. 

Separation of Fibre, —The process pursued in Bengal may be described 
as one of simple and inexpensive retting. But it is modified here and 
there to such an extent as very possibly to originate, at least in some 
measure,^ the various qualities of &re recognised in trade. Sweet water 
is essential and stagnant is preferable to running, presumably because in 
the latter the germs necessary for the decomposition of the tissue are not 
developed so copiously. The most general practice may be thus briefiy 
described—the stems are cut near the ground, tied into bundles, and carried 
ofi to a tanlc or roadside pool of clear, not muddy water. The bundles are 
laid the one on the top of another, and if need be are weighted to cause 
all to be submerged.^ In that position they are left until the decomposition 
of the connecting tissue has been accomplished and the fibres liberated. 
The period required for this purpose depends upon the nature of the water, 
the kind of fibre, and the condition of the atmosphere. The germ concerned 
in the fermentation (corresponding with that for hemp and flax) does not 
appear to have been as yet studied in connection with jute, and it seems, 
therefore, probable that great improvements are possible in this direction. 
So far as present practice and experience go, the retting period may be 
said to vary from ten to twenty-five days, but is largely dependent on 
whether or not the bundles of stems have been stacked to allow of dr 37 ing 
before being retted. It would seem to be the case that partly dried stems 
ret more expeditiously, and, moreover, the removal of the leaves during 
the drying process is believed to prevent the discoloration of the fibre. 
It would also appear that in some localities the stems are even left on the 
fields for three or four days, being covered up with leaves, weeds and earth. 
They are then shaken out, the tips removed and thrown away, tied 
into bundles and carried off to the retting-pools. The use of sods and mud 
to cause the bundles to sink into the retting water is doubtless a fruitful 
cause of the dark coloux often seen in certain parcels of- fibre. It is on this 
account that logs of timber are used as weights, when at ail procurable. 
It has also been affirmed that the red colour, often seen in the fibre, is due 
to the retting water having contained iron, but by others this is held 
to be a peculiarity of the race of jute plant (altapati), the colour being 
possibly imparted from the decomposing red pulpy tissues of the stems 
and leaf-stalks or inherent in the fibre itself. Mukerji does not think 
that a red-stemmed plant need necessarily affiord a red-coloui‘ed fibre. 
He may be right, but this point needs confirmation. In many of the 
experiments conducted by chemists it has been found that the fibre mani¬ 
fests & tendency to assume a red colour under certain reagents. And it is 
sometimes affirmed that the red-stemmed forms give inferior fibre to the 
green-stemmed. It is essential that the operator should visit the retting- 
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When to ascertain when the decomposition is complete. 

When this is the case the fibre is foimd to separate easily from the stem. 

ae Sbre b« 

clea^thrS cultivator then proceeds to separate and 

t T Pf ^ -^aist in the now foetid water, he 

end to end, and tliiis withdraws the canes entire. Taking np a large 
bundle of these ribbons, he now lashes them on the surface of the water 

^ causes 

the adhering particles of tissue to be brushed ofi. Lastly with a dexterous 

tion he spreads out the handful of cleaned fibre on the surface and 
thus exposes the still adhering particles, which he picks off by hand The 

wfrch has been fixed near by as a drying-rack. During the drying process 
(which lasts for two or three frays) the fibre is also bleached in the sun. 
r,r,fh^ll modifications of this operation that need 

nofr+pr? Ledg., 1896, No. 37, 384-9) has 

pointed out that m Serajganj district a modification of this process is 
m his opinion of special value. “ A bundle,” he says, “ of about twenty 
rtems is taken in the left hand and most of the adventitious root removed 
With tbe right band. Then the man takes a small wooden “ beater ” about 
a foot long with a 6-inch handle and flat sides, and after striking the 
bottom ends of stems untd they are all level, he beats the lower portibn of 
the bundle so as to loosen the fibre, turning it in the left hand at the same 

* 1 ,®® centre, first one way 

then the other. Then clasping it, still in the left hand, iust aboye the 
point of fracture, he strikes at the stems, with the beater, just below the 
fracture in a downward sort of way, and this knocks the wood stem out¬ 
wards so that after a few sharp strokes, and a little violent agitation in 
the water up and down, he can take holdof the stems andpuU them out from 
the fibre, lea;^g it almost free from wood ” {l.c. 388). The subsequent 
cleanmg is the same as that detaUed above. In fact the only difierence 
between the description given by Leather and that of aU other writers 
appars to be tlm rnore liberal use of the mallet as a first operation. He does 
not make it sufficiently clear that the stems are retted before the special 
treatment he has described is begun, but that doubtless is the case. Were 
1 aliirrned that less retting was pursued where beating was practised, 
there might be an advantage in the Serajganj system, but this does not 
seem to be tbe case. Still, the metbod of treatment is said to be the \ 
cause of the superior quahty of the fibre for which Serajganj is noted, i 
Banerjei (frgn. Gmaok, 1893, 83-6) says that in Orissa the stallcs are ' 
often beaten against a platform until the pith within is removed. But 
ne adds, this mode is not to be recommended as the pith sticks get 
brok®n and mixed up with the fibre, which itself gets knotted so that the 
\® Machinery has also been frequently j 

sugg^ted and toed, but the retted fibre, if carefully prepared, is held to 
be softer and better than the machine-separated. Moreover,' the retting 
process costs only the labour it entails. It involves no expenditure of 
capital-—an all-important consideration with poor cultivators. Primitive 
It may be, but the retting process is eminently suited to the people and 

417 27 


CORCHORUS 

Separation 


Retting must 
not be prolonged. 


Separation 
of Fibre; 


Washing of 
ITibre. 


Liberal use of 
the Mallet. 


Superiority of 

Serajganj 

ITibre. 


Machinery, 




C6ftCH0fttrS 

G-rades 


IHB JtTE PLANT 


Attributes of 
Q-bod Fibte. 

Grading 
and Baling. 


Trade 

Qualities. 


Late Plowering 
adyantageous. 


Seed Selection. 


Time available 
for Proper 
Treatment. 

irttariya. 

Beswal. 

Besi. 

Beora. 

TTarain- 

ganji. 

Serajganji. 

Local 

Influences. 


Prices. 


Beteriora- 

tion. 


to tlie country, and is moreover quite sufficient for the majority of the 
purposes for which the fibre is required. On these and many other such 
considerations, machinery does not seem likely to come readily into use 
in Bengal, Colour, lustre, length, softness, uniformity and cleanliness 
are the attributes of superior jute. 

Grading, Baling and Qualities, etc, —The produce is gathered to¬ 
gether at various local centres: is sorted, packed and pressed for ship¬ 
ment. The sorting resolves itself into “ cuttings,” which consist of the 
woody and hard ends; ‘‘ rejections,” the lowest quality of fibre; and 
“ jute ” proper. But of jute there are trade qualities, denoted for the 
most part by the traders’ marks more than by any special properties. 
These are chiefiy characterised by colour, glossiness and softness. It is 
generally held that late flowering forms {e.g. those flowering in September) 
give finer and stronger fibres than the early races (those that flower about 
July), but the figures of yield that have been published would seem to 
point to environment exercising a powerful influence. It would appear, 
as Mr. Burkill has pointed out, that there is a tendency for jute to become 
early in the northern and late in the southern districts. This tendency, 
if confirmed, should be seized upon as one of value in seed-selecting. But 
the late flowering forms of one district do not apparently yield as much as 
the early flowering forms of another. Whilst that may be so, within any 
one district, the late forms are distinctly superior to the early ones. The 
variation in prices obtained is remarkable. Some of the forms of 
oUtorius yield as much and fetch as high prices as some of the forms of 
C. capsidaris. But when all is said there is a distinct advantage in 
the late forms, namely that the cultivators are then free to devote the 
required time for harvesting operations. 

According to the reports currently issued, the finest grade is said to be ‘ 
the ‘‘ Tlttariya"^ which is strong, long and easily spun, brilliant in colour 
and of fine texture. In point of softness, however, it does not compare with 
Deswdl,^'' the next most valuable grade. The quality classed as “ Dm ” 
{Baisee) is that most generally used in the gunny trade, and “ Beora ” 
{Bourah) in rope manufacture. Other qualities that may be specially 
mentioned are Narainganji, an excellent fibre, being long and soft, and 
the Serajganji, which comes from Pabna and Maimensingh. The geo¬ 
graphic value is one, therefore, that demands close study. Brain, referring 
apparently to this subject, observes that a strain natural to or acclimatised 
in a particular district gives better results in that district than any freshly 
imported seed. At present there are districts that would seem to produce 
very much better jute than others even when the same seed is used and 
identical methods of treatment are pursued. The bales of jute consist of 
400 lb., and are made up at the jute presses ready for export. 

Prices. —These are subject to very considerable fluctuations, as may 
be seen from the following prices ruling in Calcutta during January for 
the years 1900-1906 :— 



1900. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 


Rs. 

Rs. 

Efi. 

Rs. 

Rs. 

Rs. 

Rs. 

Finest quality Jute bales . 

. 35-8 

34 

32-8 

37 

36 

41 

m 

Ordinary 

. 3^8 

30 

28 

33 

31-8 

40 

47 


Deterioration of Fibre. —Much has been heard recently of the sup¬ 
posed deterioration of the fibre, though the subject is by no means a new 
one. It was discussed by Mr. Hem Chunder Kerr thirty years ago. The 
conclusion he arrived at closely corresponds with the particulars adduced 
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to-day. The cry of deterioration, as already hinted at, is largely, in fact, 
a scapegoat. Kerr remarked : “ I believe I am justified in inferring that 
in proportion to the increase of the cultivation, the quantity of medium 
^nd inferior jute has been greater season after season. When the demand 
is great and the price high, as they have been for some time, people find a 
ready market for whatever they can produce, and naturally become care¬ 
less ; whereas a glutted market leads to the rejection of inferior articles, 
and consequently cultivators are driven to the necessity of care in improving 
the quality*of their goods.” There would seem very little more to be said 
to-day on this subject except to make the commonplace observation (true 
of all branches of trade) that, whenever an attempt is made to “corner” 
a particular article, a rise of price must be closely accompanied by a fall 
m quality. Some few years ago (1887-8) my attention was specially 
directed to the subject of jute deterioration, and I accordingly took steps 
to have samples of the jute plant collected from all the districts of India 
where the plant was grown for its fibre. These came to hand during 1901-3, 
and may be now regarded as fairly complete. My object was primarily 
to discover if the recognised trade qualities could be traced to racial forms 
of the plant, or to climatic and soil conditions, or to methods of separation 
and drying of the fibre. It seemed probable there were two explanations 
of deterioration, assuming for the moment that the trade is correct in 
^ affirming deterioration, viz. (a) substitution of a prolifiic though poor stock 
plant, and (6) actual deterioration through exhaustion of soil. Since my 
departure from India many experiments and investigations have been 
continued by the Inspector-General of Agriculture, by the Superin¬ 
tendent of the Royal Botanic Gardens, by the Agricultural Chemist, 
by the Director of Agriculture, Bengal, and by the Reporter on 
Economic Products, in co-operation with the Committee of the Baled 
Jute Association. There have been brought together in consequence ; 
an extensive series of botanical specimens, of fi.bres, of soils on which : 
the plant is grown and of waters used in retting, and these have all ^ 
been critically examined and analysed, with the result that no direct con¬ 
firmation has been obtained of a deterioration attributable to the culti¬ 
vators. Moreover, the existence of botanical varieties under C. capsu-- 
laris and O. oUtorius has also been denied: the distinctive features 
b^sed on colour of stems, etc. (upheld by agriculturists) have been 
viewed as alone justifying their acceptance as crosses, sports or races, not s 
varieties. In passing it may be here repeated that Roxburgh says the ^ 
reddish-stemmed forms of C, capsularis were imported from Canton, 
and then gave a superior fibre to the Bengal forms of that plant. 

A feature of considerable importance in the controversy of deterioration 
has been established, namely that over and above occasional flooding of 
the markets with waste (that formerly would have been regarded as having 
no market value), the fi.bre is often nowadays deliberately damped in order J 
to increase its weight. This would seem to be done by the middlemen d 
(bepans), and not by the cultivators. N. G. Mukerji and R. S. Finlow, in a 
joint note on a tour of inspection, say “ the produced good dry jute, 
but the article never reached Calcutta or Dundee as it was produced. The 
bepari would not buy damp jute.” Nothing could be more injurious; for, x 
once dried, if subsequently moistened, the fibre rapidly loses both strength g 
and colour and has its value thus materially lowered, besides necessitating 
its having to be opened out and dried before it can be baled- with any 
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safety. It has been reported that the traders often add as mnch as 20 pet 
cent, to the normal moisture of good clean fibre, as also a large quantity 
of sand, and thus are able to sell at less than they purchased, and still make 
a good profit. It has been urged by the Committee of the Baled Jute Asso¬ 
ciation that so serious has this practice become that it would be advan¬ 
tageous to have a law passed that would penalise the sale of jute containing 
more than an accepted percentage of moisture. This matter was discussed 
at a meeting of the Bengal Chamber of Commerce, and it is understood steps 
are being taken that may result in the passing of a Bengal J ute Frauds Act. 

The cumbrous nature of the channel of jute sales and the difhculties 
that exist in checking this criminal moistening of the fibre, may be learned 
from the following extract from a note on Fraudulent Watering by 
D. N. Mookerji:—* 

“ Between the raiyats at one end and the home market at the other 
there are the following middlemen :— beparis or dealers, mahajans or arat- 
dars, buyers, balers, and shippers. Sometimes the last three functions 
are combined by the same firm that bale and ship off at Calcutta what 
their agents buy in the country. But the business at Serajganj may be 
said to be practically in the hands of the mahajans or brokers. They are 
well-to-do people, being mostly Marwaris. They advance money to the 
beparis or sellers, the condition being that the latter must bring to the 
mahajans all the jute they can get from the raiyats, ^ The money is not 
realised from season to season, but is allowed to be in the hands of the 
beparis, one bepari sometimes having an advance of Rs. 5,000 or Rs. 10,000, 
and occasionally no less than Rs. 20,000. When the jute is brought to 
the mahajan he settles the price with the buyer secretly, the bepari having 
nothing to do with it and often not knowing at all what his jute sells for. 
He has only a general idea of the state of the market from the price other 
beparis receive for their jute. I witnessed, on several occasions, the way 
the price is settled between the mahajan and the buyer. The mahajan 
throws a corner of his dhuti over the hand of Mr. X. and makes a sign on 
his palm. The latter exclaims in surprise it is far too high and he cannot 
possibly pay more than so much, making an answering sign on the palm 
of the mahajan, still under the dhuti. After some haggling the negotiations 
terminate. The mahajan now at once settles with the bepari, who goes 
home with his money, he (the mahajan) being paid by the buyer a few 
weeks (generally three weeks) later. The mahajan gets a brokerage of 
2 to 4 annas per maund, but over and above this we may be sure he leaves 
a margin between what he pays the bepari and what he himself gets from 
the buyers. Plainly he is entitled to some discount for the ready cash he 
pays in advance, but the rate might be definitely settled, and the transaction 
might be aboveboard. The price of jute is subject to violent fluctuations. 
Probably there is no other article the price of which varies so much in the 
course of a few days in the same season. Both the buyers and the mahajans 
have daily wires from all the important jute marts, telling them of the 
state of the market, but the information is carefully kept to themselves. 
It might be an advantage to have some agency for making it public. At 
Chandpur there are no mahajans, but the beparis deal directly with the 
buyers. The raiyats also to some extent sell their own jute to the pur¬ 
chasing firms, without the intervention even of the beparis This remark¬ 
able story illustrates but one aspect, though a striking one, of the jute 
market. 
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(Winton and Barber, transL), 1907, 81 - 2 .] 


THB JUTB FIBRE AND JUTB MANUFACTURES, 
Industrial Properties.— is a bast fibre. As found in commerce 
It consists ot fabro-vascular bundles. These contain six to twenty ultimate 
fibres firmly coherent along their contiguous walls. The ultimate fibres 
are of the normal fusiform type and PS to 3 mm. in length. In section 
they are seen to be thiek-walled and polygonal. Jute is, moreover, an 
aggregate fibre and consists chemically of two substances, cellulose and 
non-cellulose. Cotton is pure cellulose, a substance that withstands 
very considerably the action of heat and moisture, and is even little affected 
by the ordinary chemical agents employed in the treatment of textiles. 
Jute, on the other hand, is highly susceptible, and is readily acted on by 
water and by even feeble chemical agents. It is the type of the fibres 
^ consisting of lignified-cellulose or, as it has been 
called, bastose. Dunstan (Imp. Inst. lech. Repts., 1903, 60-8) while 
coiitrasfang pure cellulose with ligno-cellulose, says the most generally 
accepted view is to regard the latter as resulting “ from the overlaying 
of normal cellulose by non-cellulose matters.” He then explains kat 
this overlaying weakens the cellulose. Another theory, however, is that 
lignomellulose is not encrusted cellulose but a distinct compound. Cross 
and BeY&n (Joum. Chem. Sac., 1889) were the first authorities to study 
]ute critically Their experiments and conclusions are too technical to be 
tully discussed here, but it may be said that they resulted in certain prac¬ 
tical experiments having been conducted in India with a view to ascertain : 

growth at which the fibre was in its best condition 
and (6) to discover whether by chemical treatment it was possible to 
ward off the tendency possessed by the fibre for a continuance of the 
retting or rather rotting, process within the bales. It was admitted 
ireely that the fibre as produced by the cultivator was very much superior 
to the same when delivered at the factory, more especially if it had passed 
through the damp heat to which it is unavoidably’ subjected in the hold 
ot a ship during the voyage from India to Europe or America. It was 
felt, in other words, that if the fibre could be put through some simple 
chemical process, the effect of which would be to protect it against in¬ 
cipient fermentation, much would thereby be accomplished towards 
placing jute on a more_ certain and higher platform in the textile world 
than it at present occupies. It was, in fact, just possible some such treat¬ 
ment might even improve the quality as well as the durability of the 
fibre, without adding materially to its cost of production. Unfortunately 
however, the treatment recommended proved unavailing, and Dunstan 
was thereby led to affirm that the logical conclusion is, that attempts 
at special treatment of the fibre in India, before being supplied to the 
jute niills, or before shipment, are not to ba advocated. The most hopeful 
directions for further experimental inquiry are these (1) of improving 
the stock by selection, and (2) of determining the most suitable time for 
reapng, the olyect being to secure that the fibre is cut at the best time.” 

hrom the brief account already given, it may have been discovered 
that for some years past the scientific officers of the Government of India 


Industrial 

Properties. 


Eeadilj acted 
on by Water. 


Chemical 

Theories. 


Practical 

Tests. 


Chemical 

Treatment. 


Not approved. 


m 








CORCHORUS 

Watering Fibre 


THE JUTE PLANT 


Improvements 

possible. 

Fraudulent 
Increase of 
Weight. 


Machinery. 


Inundated 

Tracts. 


Personal 

Advantage. 

Manipula¬ 

tion. 

Batching. 


Spinning. 


Purposes. 


Lime used 
in Ohma. 


Have been studying tbe plant botanically, cbemically and agriculturally, 
so that it is just possible improvements may yet be ejected that will give 
a greatly extended interest to the fibre. Meantime a destructive tendency 
seems to have been established within the trade, namely fraudulent 
sprinkling of the cleaned fibre with water and sand in order to increase its 
weight. And it may well be said that if an enhanced price was the only 
consequence of this practice, the matter might not be more serious and 
vexatious than would be involved through having to impose rules of 
refraction,” but unfortunately the watering directly facilitates the in¬ 
jurious tendencies of the fibre, so that the commodity not only requires 
to be dried and rebaled before it can be shipped, but may have been 
seriously injured if not utterly ruined. In the opinion of some of the 
best-informed persons, this new phase is so serious as to threaten the very 
existence of the industry. The merchants and manufacturers are helpless. 

It cannot be said that the last word has been uttered in favour of 
machinery as a process of jute-fibre separation. If the weakening con¬ 
sequences of retting could be removed, that alone might prove of much 
value. No experiments of a satisfactory nature have as yet been under¬ 
taken with mechanical methods of jute production. But it is quite true, 
as often urged, that the Indian raiyat is too poor to purchase machinery, 
and that the inundated tracts of jute cultivation are not the most hopeful 
localities in which to anticipate the establishment of a complex mechanical 
and technical industry. Still, if by a mechanical or chemical process 
a greatly improved fibre were secured, the possibilities might be con¬ 
siderable. The Natives of India have by no means shown themselves 
averse to material departures from their time-honoured systems, whenever 
personal advantage is involved. But this has to be fully demonstrated 
before they will advance into new phases of old industries. 

Batching and Spinning. —^An important feature of jute fabrication 
is the fact that in an initial stage it is crushed by special machinery, and 
sprinkled the while with water and oil—“ batching,” as this is called. 
This lessens the harshness and brittleness of the fibre and thus prepares 
it for spinning. In the Anglo-Indian Review (Oct. 1903) there will be 
found an instructive article on the Indian Jute Industry, from which 
the following may be abstracted :—“ The three main purposes for which 
jute is used are :—(a) for making cloth of difierent qualities, ranging from 
substitutes for silk to shirtings, curtains, carpets, or gunnies ; (6) for 
paper, which is chiefiy prepared from the ‘‘ rejections ” and “ cuttings ” ; 
and (c) for cordage, which is made from the coarser and stronger qualities. 
The methods employed in spinning are in the main identical with those 
used in dealing with the heavy manufactures of flax, the fibre being either 
hackled or submitted to the breaker and the finishing card, thence passing 
through the roving frame on to the spinning frame in the ordinary way, 
though in certain very coarse yarns the material is spun direct on the 
rowing frame.” 

In this connection it may be explained that in China, it would seem, 
lime is largely used in certaip. stages of the separation and cleaning of 
jute. No one appears to have described, with any degree of care, 
the method pursued, so that I am unable to furnish .the particulars 
that would likely prove suggestive to the Indian cultivator and manu¬ 
facturer. The subject is, in fact, alluded to here very largely in the hope 
that the admission of defective knowledge may call forth a fuller account 
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than we at present possess. It may be mentioned, however, that there 
are samples of jute cloth from China, in the Kew Herbarium, that seem so 
different from the Indian article that they might be mistaken for linen. 
These, it is stated, have been treated with lime-water, but whether as an 
affcer-bleaching process or during the retting has not transpired. The 
fibre seems, moreover, to have been spun into much higher counts than 
the twenties customary in Indian high-class jute textiles; accordingly it 
appears finer and more beautiful than in the Indian fabrics. Every 
aspect, therefore, of the Chinese and Cochin-Chinese jute production and 
manufacture are well worthy of careful consideration by those interested 
in the Indian industry. 

Indian Jute Mills. —In 1820 jute fibre was first experimented with 
by Europeans, the result being a most unfavourable opinion—so much so 
that the brokers were for some years subsequently required to give a 
guarantee that sales of fibre effected by them were free from adulteration 
with jute. In 1828, 364 cwt. of raw jute, valued at Es. 620, were exported 
to Europe. The manufacture of gunny bags and cloth was at that time 
entirely in the hands of the Bengal peasants, but the trafEc could not have 
been extensive since there is no record of exports. In 1832 an enterprising 
Dundee manufacturer experimented once more with the fibre, with the 
result that he was able to show that it might be used as a substitute for 
hemp. This success, it is understood, was largely a consequence of the 
use of whale-oil to soften the fibre. From that date, however, jute gained 
rapidly in popular favour. It was recognised as capable of the most minute 
separation or subdivision, but only within the past few years has this 
fact been utilised for the finer textile purposes. In time the difficulties 
of bleaching and dyeing the fibre disappeared, and the success of jute 
was assured. Thus was the foundation laid of the manufacturing enter¬ 
prise both of Calcutta and Dundee. 

With the establishment of the jute mills in Dundee, a large export 
traffic in the raw fibre from Calcutta spran^dnto existence. But until 
the year 1854 little or no effort was made to organise mills in India or 
to improve the village hand-loom production, with a view to participation 
in the new demand of foreign countries for jute sacking. In that year, 
however, the Ishera Yarn Mills Company was established in Serampore. 
Three years later the company known as the Barnagore Jute T Vrihs was 
formed, and in 1863-4 the Gouripore Jute Factory was btiilt. Soon 
thereafter factories sprang up rapidly in and around Calcutta, until the 
banks of the Hughli literally teemed with their smoldng chimneys. In 
1891-2 there were 26 jute mills with a capital of Bs. 1,37,50,000 plus 
£1,757,000. These had 8,295 looms, 172,696 spindles, and gave employ¬ 
ment to 65,423 persons. Ten years later (1901-2) there were 36 mills 
with a capital of Rs. 4,35,08,040 plus £1,741,358. These possessed 16,119 
looms, 331,382 spindles, and gave employment to 114,795 persons. In 
1903-4 there were 38 mills with a capital of Rs. 4,03,55,000, plus a 
sterling capital of £2,263,358. These possessed 18,406 looms, 376,718 
spindles, and gave employment to 123,§69, persons. In 1904-5 there 
were 38 mills, capital Rs. 4,66,80,000^ plus £2,283,358, possessing 19,991 
looms, 409,170 spindles, and employing 133,162 persons. It -will tins 
be observed that wbile the English capital of the Bengal jute industry has 
not progressed very greatly, the Indian has advanced from a valuation 
of 1^ crores to over 4 crores of rupees. I am unable to discover returns 
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of a later date tlian 1904-5, but tbe following statement from tbe Moral 
and Material Progress and Condition of India (1905-6,177) may be given :— 
“ The number of jute mills in 1905-6 was 39, containing about 22,000 
looms and 453,000 spindles, and employing a daily average of nearly 
145,000 persons.” “ The paid-up capital employed by these mills, ex¬ 
cluding one which had not reported its capital, was £7,142,00Q, including 
debentures issued; of which nearly 2| millions are sterling capital. About 
£600,000 was added to the paid-up capital and debentures- during the 
year under report.” 

In the Dictionary a calculation will be found as to the comparative 
value of the Indian and the European operative. Briefly this may be 
expressed as 3 to 7. That is to say it requires 7 Indian operatives to 
work one loom as against 3 in a Scotch factory. It is believed that 
estimate will be found fairly correct. The late Sir John Leng, M.P. 
for Dundee, paid a visit to India in 1896 and contributed to the Dundee 
Advertiser a series of articles, one of the chief, purports of which was to 
exhibit the relative advantages of Dundee and Calcutta. The reader 
will find these highly instructive, and as the articles in question appeared 
subsequently in pamphlet form, they should not be difficult to procure. 
It has been claimed that the Indian Factory Act is more favourable to 
our manufactures than is the English Act to Dundee. This contention 
has, however, been replied to by the Indian Jute Manufacturers’ As¬ 
sociation, which among many disadvantages claimed that in India from 
25 to 35 per cent, more hands had to be employed than in Europe with 
mills turning out the same goods. The difficulty in all such calculations 
is to express the two sets of mills on the exact same standard, but it 
seems probable the claim just mentioned errs on the side of under rather 
than overstating its case. 

Jute Presses. —^In addition to jute mills the presses are important, and 
are concerned with the fordgn trade in raw jute. In 1896-7 there were 
88 presses that gave emplc^ment to 9,890 persons ,* in 1900-1 these had 
expanded to 133 presses and 20,387 persons; in 1903-4 there were 156 presses 
and 23,736 employees ; and in 1904-5, 163 presses and 23,991 employees. 

TRADE IN JUTB.—Consumption of Jute and Value of the Industry. 
—It will be recalled that in 1828 the recorded exports were 364 cwt. It 
has already been stated that the Indian area in 1905-6 under this fibre 
was 3J million acres and the produce 8J million bales of 400 lb. each, or 
say 29^ million cwt. The estimates of the crop of 1906 are 3,336,400 
acres and 8,736,220 bales. The exports of raw jute from India in 1905-6 
were 14,480,407 cwt., valued at Ks. 17,12,56,641. This would represent 
about 48 per cent, of the total crop of that year, so that there would have 
remained in round figures 52 per cent, of the production as available for 
the Indian mills. In previous years, however, the quantity remaining 
in the country was ordinarily a little less than the production. Thus, as 
with cotton, so with jute, the Indian mills and handlooms, etc., have 
hitherto used up a little less than half the quantity produced; but as a 
mark of industrial prosperity, let it be added that India’s share is steadily 
increasing. Speaking of jute, therefore, if we accept a ratio based on 
the declared value shown at the Custom House for the jute exported, 
as applicable to the share that remains in the country, a conception of 
the total value of the crop may be obtained that would not be seriously 
inaccurate. In round figures, and to err on the side of under rather than 
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overstating tlie case, a value of Es. 33,00,00,000, or say £22,000,000, was value of Jute 
the contribution of European manufacturing enterprise, paid in 1905-6 
to the agriculturists and traders of Bengal for raw jute. 

Exports .— Of the exports of Eaw Jute in 1905-6, 42 per cent, was Exports: 
conveyed to the United Kingdom; 19 per cent, to Germany; 14 per cent. Baw. 
to the United States; and 10 per cent, to France. In 1906-7 the necemng 
actual figmes in value were Es. 26,83,86,810. Of the supply drawn 
to the United Kingdom, a fair amount is reshipped to the Continent— 

France being the chief recipient, while from the jute secured by the Indian 
mills, goods are manufactured of which a very large portion is annually Manu- 
exported as jute manufactures and the balance used up in the local markets. lectures. 
In 1906-7 these foreign exports were valued at Es. 15,68,34,740. The 
wages and profits of this manufacture, to a large extent, are realised in 
Calcutta, and the mills gave in 1905-6 an average daily employment to 
145,000 persons. The exported manufactures ordinarily represent ap¬ 
proximately about two-thirds of the turnover. An estimate, for example, 
was made of the total value of the manufactures of the Indian mills during value of Local 
1901—2, and the figure arrived at was 1,150 lakhs of rupees. The exports 
to foreign countries were that year Es. 8,71,14,174, which thus left a 
balance of manufactures to meet the Indian market of Es. 2,78,85,826. 

By way of contrast with these stupendous attainments it may be men- sudden Growth, 
tioned that some thirty years ago the foreign exports of jute manufactures 
were returned as valued at Es. 71,94,776 (or £479,651). 

Eecently the exports of jute cloth have been progressing in a higher oioth versus 
ratio than those of bags, which is possibly to some extent the outcome 
of the cloth finding new purchasers, such as those of the linoleum manu¬ 
facturers (see Carthamus, p. 282). The United States of America ordi¬ 
narily take over 70 per cent, of the jute Cloth made in India (479,387,950 
yards out of 696,067,945 in 1906-7). Australia is the largest single pur¬ 
chasing country for Bags, though within recent years it has been followed 
closely by the Argentine Eepublic. The total exports in 1906-7 were 
257,683,115 bags, of which 37,002,300 went to Australia and 22,890,500 
to Chili, with 33,882,485 to the United Kingdom. 

This brief review of some of the more striking and practical aspects Complete 
of the jute trade may now be fittingly concluded by the following statistical Statement, 
abstract of the total value of the traffic :— 

Statement of Jute Trade. 


Exports. 

1876-7. 

1886-7. 

1896-7. 

1904-5. 

1905-6. 

1906-7. 

Baw Jute 

Twist and Tam 
Bags ., 

Cloth .. 

All Others 

Bs. 

2,63,66,466 

Nil 

64,64,808 

6,94,643 

35,326 

Bs. 

4,86,98,146 

Nil 

1,05,12,224 

9,80,741 

25,613 

Bs. 

10,55,05,775 

4,63,990 

3,51,87,807 

1,63,03,568 

1,83,938 

Es. 

11,96,56,463 

35,709 

4,75,54,310 

6,11,60,958 

6,37,699 

Es. 

17,12,56,641 

44,158 

6,07,83,908 

6,30,50,100 

6,01,678 

Es. 

26,83,86,810 

3,27,563 

7,34,72,260 

8,25.87,265 

7,75,215 

Total Exports 

3,35,61,242 

6,02,16,723 

15,76,45,078 

21,90,45,138 

29,57,36,485 

42,56,49,113 


IMPORTS. 

1876-7. 

1886-7. 

1896-7. 

1904-5. 

1905-6. 

1906-7. 

Baw Jute 

Twist, Yam. etc. 
Cloth ... .. 

Bags 

Bs. 

179 

75 

9,221 

36,872 

Bs. 

7,007 

20,170 

68,225 

2,51,801 

Bs. 

3 

97,268 

2,12,531 

4,27,790 

Bs. 

840 

1,04,570 

4,12,947 

6,45,585 

Es. 

926 

1,21,382 

4,60,264 

7,65,682 

Ks. 

501 

1,20,812 

4,49,704 

7,49,542 

Total Imports 

45,347 

3,47,203 

7,37,593 

11,63,942 

13,48,244 

13,20,559 
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To the figures of exports would have to be added the value of th,e 
fibre and manufactures consumed locally. It has been already explained 
that about one-third the produce of the mills is used up in India itself. 
It may be a surprise, however, to learn that India actually imports raw 
jute. It comes from Ceylon, and is received by Bengal. Of the manu- 
factmed jute the cloth comes from the United Kingdom, Hongkong, the 
Straits Settlements and Italy. Then again, under the heading of jute 
canvas Bombay imports a fair amount annually from the United Kingdom. 

Economic Aspects. —But prosperous though the jute trade is, and 
although it is perhaps the most valuable single crop—other than food 
crops possessed by the people of Bengal, it cannot be upheld that the 
extreme cheapness of the fibre has been an unmixed blessing. It seems 
highly likely that its absurdly low price has enabled the manufacturers 
in their competition for weavers to raise the wages of the operatives until 
it has come about that they have rendered it all but impossible for other 
textile industries to exist in the Lower Provinces. And what is more 
surprising still is^ that in spite of high wages a sufficiency of desirable 
labour is not attainable. It has been estimated that jute can be produced 
at Rs. 2 a maund, and that with freight and agency charges it might be 
landed at Calcutta at Es. 3 a maund, or Es. 82 a ton (or say £5 lOs. 
a ton overhead, or for the first marks say at £7 IO 5 . per ton f.o.b.). The 
London quotations of Messrs. Ide & Christie, July 15, 1907, are, spot 
values—Good White to best, £27 to £34; Good, £22 to £24; Medium, £19 
to £21; Common, £15 to £17; Rejections, £10 to £13 ; and Cuttings, 
£6.to £8. In view of this remarkable state of affairs it has been recently 
suggested that an export duty^ might easily enough be placed on jute 
without doing any harm to the industry, since Bengal enjoys an absolute 
monopoly and no other fibre can be produced anything like so cheaply. 

The Bengal Chamber of Commerce issued on March 12, 1897, a 
flyleaf on procedure rules for jute arbitrations between mills and sellers. 
These, it is believed, are^ still in force and are ordinarily recognised; but, 
as already intimated, a bill to prevent fraudulent watering seems earnestly 
desired by all those most interested in the trade. 

In the Bictionary and other publications will be found details of the 
classes of goods produced both in India and Europe. In the Consular 
Reports (more especially of the United States) jute-sacking usually ap- 
name Burlaps,” the trafS.c in which is very considerable. 
Of Yera Cruz {Bifl and Cons. Rep., Sept. 1905, No. 3,503, 20), mention 
IS made of two highly successful jute mills that hitherto have depended 
for their supply of raw jute on supplies drawn from Calcutta. They 
manufacture the bags used for coffee, sugar, grain and minerals. Re¬ 
cently attempts have been made to grow the fibre locally, and high 
e::^ectations are held of ultimate success in that direction. It is some¬ 
what significant that in the Indian trade statistics no mention is made 
Mexico, though the United States last year received nearly 

2 million cwt. 

^ Speaking generally it woifid seem that the Indian miUs run for the 
mierior, and the European for the superior goods for which jute has 
been found suitable. It is often affirmed that the Indian mills would 
perhaps hold a more secure position against the future were they less 
exclusively concerned m the gunny and sackcloth trades. It has, more¬ 
over, been often pointed out that a rise or fall in the price of raw jute 
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is rarely immediately followed by a corresponding movement in the prices ^^^ward 
of the manufactmes. This is largely a consequence of the stocks that 
are held and the habit of accepting forward contracts at even lower rates 
than the ruling prices for the time being. 

CORIANDRUM SATIVUM, Linn. ; FI Br. Ind., ii., 717 • 

T^XLthiGQiixdFvLll&s:, Field and Garden Crops . pt. iii.,40 nl Ixxvi • DntinV w/ 

Uffer Gang PUm, i., 397; Cooke, FI Pres. Bomh, i.,^573; Umbellifee^; 
Coriander, dhanya, dhania, hothawiifa, hhothw, huzhavah, husJiniz, hotaTnalli 
havija, nau-nau, ussu, etc. A cultivated plant found all over India. ’ 

History. —As a spice, th.© umbelliferous fruits of coriander, commonly though 
erroneously designated seeds, were well known in Europe in the earliest times of 
which we have any records. The mention of th©resemblance of manna to coriander 
combined with the discovery of th© latter in early Egyptian tombs, shows it to 
have been familiar to Egyptians and Israelites before th© Exodus. It seems that 
m ancient times a good deal of th© spice came from India to Egypt, and indeed that 
trafdc continued as late as the beginning of the last century. It has now, however 
entirely ceased, owing principally to the very extensive cultivation of'the plant 
in Russia, Hungary, Holland, Morocco, and elsewhere. Semler {Trop Aqrih 
1900, il, 684) points out that all trad© in coriander-seed to Continent Europe 
has now disappeared. ^ 

Cultivation.—Coriander would seem to be sown at various seasons in the dif¬ 
ferent provinces of India, frequently as a mixed crop—th© cold season in Bengal 
and the United Provinces, the rainy season in Bombay and the autumn in Madras. 

Duthie and Puller state that it is largely grown in Nepal, whence the fruits are 
exported to the Basti country. In th© Panj4b it is said to be raised in ©very 
district, bemg frequently seen in th© fields in a semi-wild state. Owing perhaps 
to the irregularity of its culture, statistics of th© area under th© crop,or of the 
annual outturn are not available, and no sufficient data can foe obtaine4 on which 
to base calculations. 

The leaves are eaten by th© Natives as a vegetable, also in ctnries. The 
fruits (s©©(^) are universally employed as a condiment; they are one of th© in¬ 
gredients in curry, in confectionery, and in the flavouring of spirits. Many 
medicinal virtues are also attributed to the plant. Prom a European point of 
view by far its most important us© is th© extraction of a volatile oil. According 
to Gildemeister and Hoffmann (VolatiU Oils, 1900, 641-4) this distillation is said 
to have been first mentioned by Porta in th© 16th century; the oil was included 
m th© price ordinances of Berlin (1674) and of Prankfurt-4-Main (1687). It is 
referred to as an ingredient in sweetmeats in Camerarius* edition of Matthiolus’ 
Kreutterhuch^ (1611, 266 c.). Gildemeister and Hoffmann, moreover, state that a 
true msight into the composition of the oil was brought about by Semler (1891) 
and by Barbier (1893). Its sp. gr. is 0*870 to 0*886, and it is soluble in three 
parts of 70 per cent, alcohol at 20® C. (68® P.). But apparently th© constituent 
to which th© specifilo odour should be attributed has remained undetermined 
[<7/. Schimmel & Co., Semi-Ann. BepL, 1896, 20-2.] The Indian fruits have the 
lowest yield of oil, 0*15 to 0*2 per cent., and are accordingly never used for distilla¬ 
tion on a large scale, Th© best fruits for that purpose are those from Moravia, 
Thuringia and Russia, which manifest a yield of 0*8 to 1*0 per cent. It seems 
unfortunate that the high prices which have lately been paid for coriander fruits 
should not have benefited India (Schimmel & Co., Ic., April-May, 1904, 36). 

TRADB^ —^Th© total exports of coriander from India stood m 1903-4 at 62,566 
cwt., Rs. 3,87,796—an increase on the 62,827 owt., Rs, 3,47,318, of 1899-1900— 
and have since risen to 72,670 cwt., Rs. 7,18,340, in 1906-7. Most of the traffic 
is from Bengal and Madras to Ceylon and the Straits Settlements. It is not 
possible to obtain any details of the coastwise or inland traffic, but the plant is 
te^ely grown in Nepal and exported thence in considerable quantities to the 
United Provinces. The price in India is about Rs. 3 per 36 lb. 

iOf. Birdwood and Poster, MJ.C. First Letter Booh, 199, 480; Paulus 
Mgineta (Adams, transL), iii., 189; TaUef Sh&reef (Playfair, transl.), 82; 
Hamilton, Stat. Ago. Dinaj., 188; Kept. Ind. Hemp Drugs Comm,, iv., 67, 216, 

255, etc. ; Blochmann, Beit, zur Fntwich. OMc. Samen und Fruchte, Dies, Bern., 
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CORUNDUM, Ball, Man. Econ. Geol Ind. (ed. Holland), 1898, pt. i.; 
Middlemiss in Rec. Geol. 8urv. Ind., 1896, xxix., pt. ii., 39-51; Holland*, 
Rev. Min. Prod, in Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 105. Emery- 
stone, hurund, samada, etc. 

It is perhaps imnecessary to do more than refer the reader to the accounts of 
Indian corundum contained in the publications cited above. The corundum 
gems, viz. rubies, sapphires, garnets, spinels, etc., will be found under the heading 
of Gems (pp. 558-60). 

Holland (Z.c. 105) observes that the use of abrasives in manufacturing com- 
mimities seems to be on the increase, and that whereas emery formerly served 
most requirements, purer forms of corundum have now been discovered in 
quantity and natural corundum has to meet many artificial competitors. In 
the United States carborundum is manufactured by electric power to the amount 
of about 1,700 tons a year ; bauxite is used to make artificial corundum at Ni¬ 
agara, and crushed steel is being employed to an increasing extent as a substitute. 
In India natural corundum is scattered as isolated crystals through the rock, 
and arlthough for many generations Indian armourers and lapidaries have been 
supplied from a few comparatively rich deposits, it is doubtful whether these 
workings will even hold their own against the importation of cheap abrasives, 
much less prove a paying source for an export traffic. The chief supplies of 
Indian corundum would appear to be in Mysore and Madras, the total production 
from the former State having varied from 2,937 cwt., valued at £698, in 1898, to 
574 cwt., valued at £108, in 1902. Corundum occurs in Assam, Hyderabad, 
Panjab, etc. The deposits of Burma are of course famous for rubies, and 
since 1882 large sapphires have been obtained in Kashmir. The total production 
and trade for all India is quite indefinite, since much of the corundum sold in 
Delhi, Agra, and Taipur, etc., is casually collected and sold by villagers. Since 
1898 considerable interest has been roused by the Canadian separation of f*-ernTii.. 
dxnritcom. nepheIfne-syenfte, such as occurs in the Coimbatore district. The product 
thus obtained has apparently been found profitable for export. 


D.E.P., 

iW576. 

Hazel. 


Pood. 

Timber. 


. COR^TLUS COLURNA, Linn. ; FI. Br. Ind., v., 625 ; Lawrence, 
Valley of Kashmir, 74, 79, 81; Gamble, Man. Ind. Timhs., 684; Rec. Bof. 
Surv. Ind., i., 39, 187, 210; Collett, FI. Sim., 476. Tbe Indian and 
Constantinople Hazel, urni, winri, thanholi, jangi, shurli, ban pdlu, geh ; 
CuPULIPER.aE. 

This, the Indian representative of the Exiropean hazel {€. Jl velluna), is a 
moderate-smed tree of the North-West Himalaya between 5,500 and 10,000 feet. 
It flowers m March-April and ripens its fruits in the rains. The nuts are 
smaller than the European hazel but are very largely eaten and traded in all 
over India, chiefly by the^ Kabulis. The Afghanistan and Kashmir nuts are 
si^erior to those of the British Himalaya. The wood is used for making spinning- 
wheels, and invariably for the big spoons with which tea is ladled out; it is 
moderately hard, does not warp, and shows a grain resembling Bird’s-eye Maple. 


D.E.P., 
ii., 576-7. 
I Talipot. 


Plowering. 


UMBRACULIFERA, Linn. ; FI. Br. Ind., vi., 
428 ; Forster, PI Bsc., 1786, 49 ; Dodge, Useful Fibre PlanU of the WorU, 

'^24; Talbot, List Trees, etc., 
loan Gamble Maw. Ind. Timbs., 732-3; Prain, Beng. Plants, ii., 

1090-1 ; _Rec. Bot. Surv. Ind., iii., 293; Palmed. The true Talipot 
Palm or tOM, tali, bajar-battuler (or battii), tara, codda-pani, talip-panai, 
^hritalam Line, pebvn, pelin, etc. A taU fan-leaved palm of Ceylon and 
the Malabar coast, cultivated in Bengal and Burma. 

in the mokt r^ons -of the Madras Presidency and not uncommon 

in Bengal, where Boxburgh regarded it as “ native.” It is often planted in 
Ifter oaoe, usually when about forty years old, 

^6 i^ntiLl vernacular names 

»<«•“»*»« flahelufer, the Palymyra or Talipot of 
Bengal (see p. 170), a circumstance which has given rise to much confusion. 

Ihe leaves are very large, often ten feet in diameter; are made into 
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SAFFEON IN KASHMIR sativus 

fans, ^ts, umbrellas, etc., very largely worked up as baskets, and strips 

Wiener, Die Bohet dee Pfianzenr J, Ss. 

EpigrapluealNote on Palm-leaf, Paper and Birch-bark, in Journ. 

As. <Soc. Beng., Ixix pt i., no. 2.] The whole subject,of the polished strips of 
palm-leaves is worthy of careful investigation, since (like those of uorressHsUhev 
are eommg into us© in Europe in the construction of ornamental braids. Turning 
now to the stem fibre, it seems probable that after removal of the nith (to hi 
used as a kmd of sago) the long flbro-vasoular cords might be employed in the Saeo 
same manner as Uttid fibre (see Caryota urens, p. 286). The fruite (seeds) are Fibre 
nearly as hard as ivory and are extensively employed in the manufacture of ivory 
beads, or are coloured and sold as coral, or even made into small bowls, etc In Substitute. 
Europe they are employed in the manufacture of buttons. They are Imown in 
the trad© as hazarhatu, hajurhet or hayurhatum nuts, and a fairly eonsiderahlA -p a 
export m these goes from Bombay. The trade is chiefly carried on by Ai-abs,°^ ‘ 

CRATAEVA RELIGIOSA, Fopfst.; FI. Br. Ind., i. 172- dep 

Gamble, Man. Ind. Timhs., 32 ; Dutliie, FI. TJfper Gang. Flam, i., 62- Cooke ii.» 583-7 
FI. Pres. Bomb., i., 42 ; Brandis, Ind. Trees, 32 ; Cappakidea:. ThehrarUa 
barua, barhn, ^ barmdl, barcma, waruna, bildsi, hila, tikto-shah, Tcvmla 
maralingam, bitusi, nirvdla, uskia, nirujani, leadet, etc. A moderate-sized 
deciduous tree occasionally becoming common tbrougbout India, Burma 
and Ceylon. In some localities undoubtedly wild (Malabar, Kana’ra, etc.) 
in others introduced and cultivated by roadsides. 

By the earliest writers on Materia Medica (both Native and European) this 
tree was confused with .Kgie Mat-melon, the tel fruit (see p. 26), and both 
trees are often given the same vernacular names. There would seem to be two 
varieties, Ham., and e. noxhufgMt, Bn, of which the former yields 

a leaf and the latter a bark employed in- Medioine. It would seem probable 
that the rubefacient leaves attributed to this plant may in reality be those of ‘ 

AB»re— the true bel. Like that of the hel the fruit is mixed with mortar to form 
a strong CkMEiro, whilst the rind is used as aMoBDANT in dyeing. The fruit is r.mmf 
also sometimes eaten. The Wood is employed in the construction of drums w 7 
rnodels, -writing-boards, combs, etc., but it is not durable and is very liable to ° 
the attacks of boring-beetles. 


D.E.P., 


Medicine. 


CROCUS SATIVUS, X/im.; FI Br. Ind., vL, 276; Maw dep 
Genus Crocus, 1886,^ 56-72, 167-73 ; also Lacaita, app. i.-xx.; Iribe^. iC 592-3. 
Safiron, safran, 'jdfran, zajran, kesar, Jcecara, kurhum, kunkuma, Sa&on. 
kdsmirajanmd, saurah, kungumanu, kong, etc. The Crocus would appear 
to be a native of South Europe, but has long been cultivated at Pampur 
in Kashmir, and, according to Honigberger, was formerly a State monopoly. 

^ The antiquity and. value of the ICashmir trade may be inferred from the irnsBTYiir 
ciroumstanco that kunkuma is mentioned in the Sanskrit Medical Glossary— 
Bhdvaprakdsa—a,nd is referred to by the Emperor Baber {Memoirs, 1519, 313) 
by Abul Fml (Ain-i^Akbari, 1590 (many passages)), and by Jahangir {Memoirs 
(Brice, transL), 125). An interesting account of the modern Kashmir trade is 
given by Lawrence {Valley of Kashmir, 1895, 342-4), who relates a curious 
legend with regard to its introduction which would seem to involve a 
great antiquity. The following passages from his account may be her© 
given : ‘For seed purposes a particular aspect and sloping ground are required 
and it takes three years before the bulbs can be planted out in the 
small square plots where the saffron is to be grown. These plots must remain 
fallow for eight years, and no manure can be given to them and no assistance 
given m the way of water. When once the bulb has been placed in the square 
it will live on for fourteen years without any help from the cultivator, new bulbs 
bemg produced and the old bulb rotting awajr. The time for planting out the Seasons 
bulbs is m July and August, and all the cultivator has to do is to break up the 
simface gently a few times and to ensure the proper drainage of the plot by 
digging a neat trench on all four sides. ^The flowers appear about the middle of 
October, and the purple blooms and the delicious, though somewhat overpowering, 
scent of the saffron turn the dry, uninviting plateau above Pampur into a rare 
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and wonderful garden.” “ When the flowers are collected the real work of ex¬ 
tracting saffron commences. The flowers are dried in the sun, and the three 
long stigmata are picked out by the hand. The stigma has a red orange tip, and 
this tip forms the shaM zajran, the first-quality saffron. The long white base of 
the stigma also makes saffron, but it is of inferior quality to the tips. The saffron 
Oollectioa. thus collected in a dry condition is known to the trade as mongla, and fetches 

one rupee per tola. When the mongla saffron has been extracted the sun-dried 
flowers are beaten lightly with sticks and wiimowed. Then the whole mass is 
thrown into water, when the petals swim and the essential parts of the flower 
smk. The parts which have simk {niwal) are collected, and the parts which have 
risen to the top are dried and again beaten with sticks and then plunged into 
water. The process is repeated three times, and each time the niwal becomes 
Grades. poorer. One form of adulteration is to mix niwal of the third stage with niwal 

of the first process. The saffron obtained in this way is lighter in colour and of 
fainter scent than the mongla, and is known to the trade as lacha and sells at 
twelve annas per tola. The saffron when made is sent to Amritsar and other 
trade centres by registered post.” It has often been suggested that the cultiva¬ 
tion might be extended to other parts of India. [Of, Journ. Agri-Hort. Soc. Ind., 
1899, 1054“60 ; Planter, April 21, 1900; etc.] 

TTses. The principal use of saffron is as a Bye and as a colouring material for cheese. 

Dye. puddings, etc. It is too expensive to be extensively employed in India, but is 

in request at princely marriages, and for the caste markings of the wealthy. Its 
supposed medicinal properties are discredited, its position being an element in 
“ black magic.” [Of. Hertodt, Crocologia, 1670, 274-8.] As an auspicious 
Pood. colour its use survives in the “ Saffron Cakes ” of many parts of Europe. For 

full particulars of the economic and domestic uses consult the Pharmacographia 
of Fluckiger and Hanbury and the Pharmacographia Indica (iii., 453—61), Indian 
cheap substitutes are eaymamtttt and Nyetaitthen, 

Trade. Trade, —The foreign imports of saffron into India amounted in 1899-1900 to 

29,974 lb., valued at Rs. 5,43,038; in 1903-4 to 38,1411b. at Rs. 6,06,208; and in 
1906-7 to 43,727 lb. at Rs. 6,27,333. Almost the whole traffic is from France to 
Bombay. A small quantity is re-exported to Hongkong and Arabian ports. 
The total amount in 1906-7 was 6,234 lb., valued at Rs. 61,702. No particulars 
of the Trans-frontier supply are given in the official publication of the trade of 
British India by land routes. 

CROTALARIA JUNCEA, Mnn. ; Rbeede, Sort Mai, 1689, 
ii., 695-613. ix., 47, t. 26; Burmann, Thes, Zeyl, 1737, 82; Eumpbius, Herh, Ami, 
San-hemp. 1750, v., 279, t. 96, f. 1; 0, hengalensis and juncea, Lamh, Encycl, 1786, 
ii., 196 ; 0, juncea, Linn,, in Roxb., Gorom. PI, 1798, ii., t. 193 ; Bot Mag., 
1799, t. 490; Roxb., Trans, Soc, Arts, 1804, xxii., 369 etseq.; 1806, xxiv., 149 
et seq .; Carey, As, Res,, 1808, x., 11-4; FI Br.Ind,, ii., 79 ; LEGUMiNOSifs. 
History. History.—The later Sanskrit authors allude to the Sana fibre in such terms 

as to leave no doubt that a fibre of that name has very possibly been known 
in India from the most ancient times. Jones {Select. Ind. PI. in As. Bes., 
Names. 1795, iv., 296-7) says that the “ threads, called pavitraca, from their sup¬ 

posed purity, have been made of sana from time immemorial; they are men¬ 
tioned m the laws of Manu.” But the confusion that to-day is associated with 
the English word “ hemp,” it is feared similarly prevailed for many ages with 
the name sana. The account already given of the true hemp (Cannabis sativa, 
pp. 249-56) should, therefore, be consulted, as also that on jute (Corcborus capsularis, 
pp. 409-11), and the observations recorded contrasted with the present description 
of the san or sunn fibre. A very extensive series of vernacular names might be 
given as denoting this plant, such as san, sanai, sani, sardbu, shanal, shandmho, 
sanvu, sonalla, tag, ausa, suild, junah, jenappa or janapa (shanap^am), chanam, 
umchu and hana or sana. It was customary in India, in ancient times, and in 
fact is so to-day, to distinguish the various forms of san or pat by qualifying 
appellations. Thus, for example,^ the present plant (to distinguish it from the 
true hemp) is called pJml-'Sunn, bhdgd-sunn, hdddl-sunn, arjha-san, san-tdg, or 
chunpdt, the last name separating it from jute. The names anibMi or ambdri 
usually denote Mib-imua eannahinua, but pdtsan, mestapdt are intended to 
separate that fibrous plant and its fibre from Croia.ta'ria and Sunn- 

or san-hemp is the commercial name of the present fibre, but it is also known as 
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Hemp, Bombay or Salsette Hemp, Travanoore 
JiJax, Jabbalpur Hemp, etc. The names Deccan Hemp or 

mcorrectly, given to this fibre ; they ^Luafiy denote B-ieLua 

found throughout the plains of India and Ceylon imder cultivation 
Mfier as a source of fibre or as a special crop to renovate^ the “r to C^ed 
s a food for milch-cows), it has not very authoritatively been recorded as met 
mth m a wild condition, c. ro.L, however, bTmodem botenSs 

has been reduced to c j.e«ce«, Li... His plant, Eoxburgh Lys, w“inSfus 
m!' 1 identified as the special form of c. jtmeea 

S apparently affords a recognisable trade quality 

of fibre), but It nowhere has, as yet, been recorded as wild or even as cultivated 
widely remote localities. It is thus more than probable 
that either the determmation of c. tvunifoUn as the special Jabbalnnr hemr, 

if itlbeTb^T ■was m error in regarding it as wild in CoromandeF 

deilablff *1^® economic swS 

desirable that it should be kept distmot from ordinary < 7 . d««cc«. Kurz savsof 

' ■^Twr grows “ like wild, along the banks of the larger rivers.” 

Tnd^ o a p® “™i®ro'is purely mdigenous species of c> ot<ua, ia met with all over 
India and Burma, many of which are weeds of cultivation, tolerated because of 
their value ^ green manure. In this connection it may, however, be addertliFt 

S tlTXtC Calcutta supp^ 

Dehef that ah the trade qualities represent seasons of growth or methods of 

separation^ fibre, and not bot^cal forms. Thus botanic^ and historic evidence 
concur m the acceptance of this plant as indigenous to India, even although it 
has not strictly speaking been found truly wfid auuougn ic 

*^® ®«^ly European travellers 
of tbA Xf-h ? f®?®"^® ?Eis fibre. Rheede gives an ad:^able picture 

?L challenges the accuracy of 

per«XX^* IS prepared from the bark, and supposes that tte 

CorX,X«?«-®®w-m ®°“^"®®d this with his (?an?a SaiOTu—the “Capsular 
Corohorus, as Sir William Jones calls that plant. On the other hand tbe 

flower^Hbetb +?’ distinguishes two fibre plants—one’with 

flowers like the cotton and the other with yellow flowers. The former was doubt- 

^ ^ f ^ (Playfan, transl., 1833. 98) we learn that the bark of 
Xn dAT-^f^ Tmna., 1774 (ed. 1809), xiii., 506) gives 

®f .*^® c'dtivation and then adds, “ From the bark Me miS eS 
X!f IS?®’ P®'®!^”^? cloths, nets, etc., and from these when old most of the 
R coimtry is ^spared.” Trew mentions that it was introduced into 

saOT^WhA^®’’^*^®*^ ®l ^^®^®®®'“- Hove (Toutb in Gujarat, etc., 1787, 93) 

f Tm«» T; X *0 a height of ten feet. Roxburgh 

f d ^ ^’'v®® particulars of his experiments with both Coro- 

mandel ^d Hengal san-hemp, Wissett (TreaUae on Semp, 1808) collected to- 
pther the available mformation from all parts of the world regarding the better- 
toown forms of hemp. Hatmally san takes a prominent position m his work 
In fact nothmg new of importance has been discovered and next to no progress 
m the utilisation of this fibre, during the century that has come ^d g^ne 
^ce Wissett extoUed Its merits. But it is sign4ant that in Xmeat ' 

time viewed as a fibre of little or no importance. Buchanan-Hamilton gives 
mterestmg particifiars of san-hemp cultivation in Dinajpur (Stat. Acc. Dinaj., 
^0-1), md by Symes (Aeo. Smb. to Ava, ii., 233) mention is ma de of 
3&miltoii s having observed it to be “ growing spontaneously ” Macnherson ■ 

th^Fa^^S-e r”"-’ 391) gives the hhtory of the^efforte m^adTby 

Company to have ^an-hemp introduced into England as a sub¬ 
stitute for Russian hemp. The Company procured their supplies from Salsette < 
near Bombay, and sold these for less than they cost and even gave consignments ' 

fib™^ilXF *^®^ expended £45,000 in the effort to introd^ the i 

fibre into European commerce. Yates {Text. Antiq., 1843, 318 et sea.) while ^ 
isc^sing the Spa^h brooin or Spartum {Spartium junceum) of the^aneients, 
ago\with the saii-hemp of India. Linnseus explains (Mant. PI 1771 
439) that he gave the name dtnicea (or rushy Crotaiaria) to this plant because of 

wLaT™^^®'^®? *® F^® ausius was of opmion that there 

were two apartona known to the ancients—the one the modern Spanish broom, £ 
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Cultivation 

and the other the modern esparto grass (stipes tenadsHma), the junous oi 
dry soils alluded to by Pliny. Etymologically the word sparton denotes some¬ 
thing twisted, and since both the Spanish broom and the esparto have from very 
ancient times been twisted into string and rope, both might easily enough have 
been called sparton. It is curious that the sparton of the Greeks should have 
denoted (in one of its meanings) a plant so closely akin to the sana of classic India. 
\Cf, Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 84-5.] 
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CULTIVATION,—Seasons. —It is not possible to obtain returns of the 
area under this crop, nor of the extent of the traffic in the fibre, since it is 
placed under the heading “ other fibres ” or under ‘‘ hemp.” It is usually 
grown by itself in small plots or in long strips through fields, but is never 
apparently produced as a mixed crop proper. Throughout India as a 
whole it is a kharif crop—^that is to say, it is sown about the commencement 
of the rains and cut at the end of September or beginning of October. It 
is thus off the ground in time to allow of its being followed by a rahi crop 
in the same year. But in some parts of India it would seem there is another 
crop of san. Thus in the Thana and Kolaba districts of Bombay it is 
sown in November on moist fields near the sea-coast, following early rice. 
The stalks are pulled up by the roots in March. Hove speaks of the 
crotalaria of Surat as sown in November. In Khandesh it is sown in 
June and reaped in October; in Kolhapur the seasons are August and 
December; in Poona, July and October. 

In the Central Provinces and the United Provinces it is a kharif crop, 
being sown with the advent of the rains, and in Bengal a little earlier, 
namely from April 15. Eoxburgh speaks of it as sown in May and June 
and as flowering in August. He tells us that Coromandel and Bengal 
seed were sown in the Botanic Gardens, Calcutta, at the same time in June, 
but that the former did not commence to flower till October, the latter 
having been in ripe fruit in September. He accordingly called the Coro¬ 
mandel ‘‘ Winter Sunn.” In the Ain-i-Akhari, sanna is mentioned as 
bearing its yellow flowers in spring. Eoyle {Fibrous PL, 274), speaking 
of Commercolly, says there are two kinds—one sown in June and cut in 
August, the other sown in April; but this latter kind, he adds, is in Dacca 
sown in October. In Madras the sowings would appear to be even still 
earlier, namely February 15. 

Thus while the mean period of sowing is about the beginning of the 
rains (or in June), san-hemp may be sown in almost any month, and 
occupies the ground from four to five months. This is an important 
feature, and doubtless accounts for the varying colour and quality of the 
fibre in market. It seems, in fact, of vital importance to bear this in mind, 
in view of future efforts at extended production. It is difficult to believe 
that, as with rice, so with san, a wide range of sowings could be possible 
unless the plants are accepted as representing different races and hence very 
possibly different qualities of fibre produced after centuries of adaptation 
to various environments. In fact it would seem fairly certain that these 
climatic conditions, though they cannot be identified by the botanist as 
separable varieties or even races, are nevertheless industrially quite 
distinct. To grow a rabi crop during the kharif season or vice versd may 
be to destroy entirely its distinctive merit. This subject has not as yet 
received the degree of attention that it deserves. We have been content 
to read of special qualities of fibre without any attempt having been made 
to ascertain whether these are due to superiority in stock, to climate, to 
seasons of cultivation or to method of preparing the fibre. It would 
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seem from the Calcutta experiments that all the forms hitherto grown 
procured from such remote localities as Vizagapatam, Jabbalpur, 

PMhbit, etc., have resulted in plants of varying stature, size of flower, 
etc. but m no stractmal departures that could justify even varietal 
positions being assigned to tbem. 

a requires a light and not necessarily Soil, 

a very nch soil. It cannot be grown on clay nor on inundated lands. It 
tiounshes on moderately deep and fairly retentive soils, such as those used 
for mipted crops. But when raised with a view to soil-improvement it 
might be grown on almost any soil. The practical experiments that have 
been performed would seem to show that when cultivated on too rich 
c^^crit of the fibre deteriorates. Wissett, for example, remarks 
that It will not grow at alien clay soils, that on rich soils the fibre becomes 
coarse and on high and dry soils it is best of all. On the other hand 
Koxbmgh, speaking of C. tentufolia and of the North Circars, alarms 
that strong clay soils suit it best. 

aree^.m^nuring.—The cultivators of India have all along recognised Gre» 
this plant as a useful aid in soil-improvement. It may for that purpose 
(more especially when employed exclusively as a green manure) be grown 
on all sorts of garden soils and rice-fields, especially if infested with 
weeds (see Vitis, p. 1H6). For this purpose it is usually uprooted when 
two to two and a half months old and then ploughed in, especially when 
followed by potatoes. The cultivators regard renovation in this manner rreierawe to 
AS preferable to a manure of one to two maunds of oilcake per acre. It 
IS tnerefore si^prising tbat the practice is not more general. Early 
p oughmg IS of course involved and more labour than is customary has 
to be given.^ Mukerji {Notes on a Tour in the Jute Districts) says :— 

flci 5an-hemp more largely Obiections 

tW bv themSelves asserted toYte 

tiiaf domg SO they got two maimds of jute more per higha. They replied OultiTation. 

J^the food-crops, and tLt oife special objS 

rettmg of it produced a most filthy stink which was 

^on ^ ^^0 <h*y Retting 

il the ^ ^ is done XSfe. 

^ Owing to these objections, 

is e^d3w extensively, but the cultivation of this useful crop 

IS eindeutly extending. Kala^ and mustard are the standard raU crops her^ 

ce^d^lTutettp benefltingThe sue: 

feeding cattle GMii Variety. 

ir ^ ploughing m as green manure does not appear clear. taller 

^r^ty, though better suited for extraction of fibre, also seems to be more valuable 
murt f^ore organic matter in it and the root residue 

1 larger The rmgats recognise that the growing of the larger variety 
for fibre also has a beneficial effect on the soil.” ® ® 

Taiage.----San-hem-p is most in favour as a catch crop. The seed is Tillage, 
sownrthickly, hence the value of the crop as a weed-exterminator. In some weed-kiiier. 

^acre are spoken of, in others 
Iby and in still others half that amount. The plants should be from 
o to 4 inches apart each way. MoUison {Textbook Ind, Agri., iii., 226) 
observes that a luxuriant crop cannot be *grown without careful tillage, 
yuick growth IS necessary whether raised for fibre or as a green manure. Quick (s^rowth. 

A smooth friable bed is, therefore, required, and this can only be obtained 
. 7 and repeated harrowings. The seed is generally drilled Dnu-sown. 

in J uly; in the Deccan with a four-coultered drill, first lengthwise then 

433 28 


crotalArIA 


JUNCKA 

Separation 


Harvest. 


Pulled up by 
tlio Roote. 

Left to Dry. 


■Withering. 


Hot practised 
in Bengal. 

Separation 
of Fibre. 


Rive Days' 
Retting. 


Stagnant 

Water. 


Salsett© 

Method. 


StacMng till 

Convenient 

Season. 


TttE SAN-iiEMP PLANT 

across the field. The drill coulters'are 12 to 14 inches apart, and the 
double drilling secures even distribution of the necessary heavy seed rate 
(about 70 lb. per acre). If the seed germinates properly, no further 
culture is required until the crop is ploughed in as green man'ure or reaped 
for fibre.’’ 

Diseases and Pests. —Very little is known regarding the enemies of 
this plant. Maxwell-Lefroy (Agri, Journ, Ind., i., pt. iii., 187-91; also 
Memoirs, Dept, Agri. Ind., 1907, i,, 158, etc.) gives particulars of three 
moths, the caterpillars of which often do much harm to the crop. 

Harvest. —^It is customary to read that the crop is harvested after the 
flowers have appeared, but in certain localities the plants are left on the 
field until the fruits have begun to form, and in some instances even until 
they are ripe. The finest, strongest and best fibre may possibly be got 
from plants which are not dead ripe, but very good fibre as well as seed 
are got from a ripe crop ” (Mollison). In most cases the plants are 
pulled up by the roots, in others the stems are cut with a sickle close to 
the ground. They are left on the field for a few days to allow of withering, 
and are then stripped of their leaves ; these are regarded as a necessary 
return to the soil. The stems are tied into neat bundles that may be 
easily handled, each containing not more than 100 stalks. The bundles 
are then preserved for two or three weeks until they are thoroughly dried, 
and the remaining leaves and seeds are thereafter thrashed out. But as 
with jute so with san fibre, much difierence of opinion prevails regarding 
the nature and extent of withering necessary before subjection to retting. 
Mukerji {Handbook Ind. Agri., 307) says that in the damp chmate of 
Bengal stacking before retting injures the fibre. Stacking is therefore 
very little practised in that province. 

Separation of Fibre. —The dried bundles are tied into larger bundles, 
then placed in pools of water and weighted with stones or logs of wood, 
until they are completely 'submerged, much after the fashion detailed 
regarding jute, only that since the steeping takes place usually in the 
hot months, a period of five days is ordinarily sufficient, but in cold weather 
eight or nine days may be required- In some instances retting in damp 
mud on the margins of tanks or lakes seems to be the system followed; 
in others complete submergence in water is deemed essential. By some 
writers stagnant water is condemned as destroying the colour and lustre of 
the fibre, running water being advocated as preferable. But this seems 
a mistake, as longer retting would certainly be required in running water. 
It is also sometimes customary to set the lower and thicker ends of the 
stems izito water for twenty-four hours, so as to secure for these a longer 
retting than is necessary for the upper portions. In deep water longer retting 
is required than in shallow. In Salsette there is said to be very little retting, 
and this circumstance is claimed as the reason of the superiority of the 
fibre there produced. In many localities the complaint is made that 
sufficient water does not exist at the harvest season to allow of an extended 
production. This difficulty, it would seem, might he easily and conveniently 
disposed of by drying the stems and stacking them till a more convenient 
season. Districts with a limited supply of water are those where stacking 
would be easy. The stacking of hemp is moreover believed, if anything, to 
improve the fibre, and should be tested with san-hemp. 

The process of stripping and washing the fibre is very similar to that 
pursued with jute, but more difficult and laborious. The strips of fibre 
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are repeateaiy beaten on a stone with a stick, then lasbed on tbe surface 

of tke water. This beating and lashing may have to be repeated two or 

three times before a thoroughly clean fibre is produced. The hank of 

fibre is now wrung out, to remove the water, twisted and folded into a 

particular fashion, and hung out to dry and bleach. It is then plaited riaited Taus. 

threefold into a tail, and in that form is usually seen in the market, but it 

has often been urged that it would be advantageous to discontinue the 

habit of plaiting the fibre. It will thus be noted that regarding each and 

every stage in the separation and cleaning there is as great a divergence Dive^ence of 

of opinion as with most other aspects of the industry. opimon. 

If required for textile purposes, however, or even for the string employed 
in the construction of fishing-nets, it is opened out and combed or crudely imperfections, 
scutched. In most of the reports furnished in Europe regarding this 
fibre its shortcomings are attributed to incomplete or excessive retting 
or to imperfect cleaning, breaking and scutching, never to inherent defects scntciiea 
in the fibre itself. The loss between washed and scutched fibre is about 
one-third the weight. Hence the diSerence in price ofiered does not, 
as a rule, tempt the growers to go in for much cleaning. 

Yield and Price. —It is generally said that the finest qualities fetch Price, 
in India about one rupee for five pounds. As met with in the bazars 
san fibre occurs in tangled masses of a dull greyish or greenish-white 
colour. An official of the Calcutta Custom House, to whom an application 
was made for information regarding the trade in Indian hemp, furnished in 
1901 many useful particulars. The best country hemp comes from Bombay Grades, 
and is called Eajpore or Dugaguddi; it is about four feet long and fetches 
Rs. 16 to 18 per cwt. The next best is the Jabbalpur, the value of which is jabbaipux. 

Rs. 11 to 13 per cwt. The third grade is Phillibit and the last the Bengal. ’ 

The exports are chiefly in the most inferior stufi. In Messrs. Ide & 

Christie’s Monthly Circular quotations are made of Allahabad, Jabbalpur 
and Bengal hemps, and these would seem to average from 14 to 18 shillings, price. 

But a particular shade of colour is desired, and parcels with that colour ooiour. 
fetch higher prices, irrespective of strength, the object being to allow 
of admixture with Russian hemp. Mollison records the yield of an 
experimental cultivation in Poona. The dried stalks scaled 6,280 lb. 
and the cleaned fibre 520 lb. per acre. Mukerji gives the yield as Yield. 

200 to 1,200 lb., or an average of 640 lb. (8 maunds) per acre, worth 
Rs. 50. A sample examined at the Imperial Institute in 1896 was valued 
at £15 to £16 a ton in London. 

Properties and Uses of San Pibre. —^For results obtained by the early Uses, 
experimenters consult the Dictionary. Although the Indian factories use a 
fair amount of san in the production of the rope and string generally spoken uope and 
of as country-hemp, little or no progress has been made to place the pro- 
duction on a sound basis. Madras and Bombay might each have an 
industry, which if it did not rival the Bengal jute trade inight meet some 
of the markets for that fibre and supply a want for an article of a slightly 
higher quality. It is indeed surprising that this fibre has not by now 
become an established and valued feature of the commerce and industry 
of India. Some few years ago, as co-autho/ of a small book on the Indian Mnoh-negiected 
Fibres and Fibrous Substances (Cross, Bevan, King and Watt, 1887,28-30), 

I wrote, “ It is impossible to urge too strongly the claims of this much- 
neglected fibre—a fibre which seems to have suffered severely through the 
immense success of jute obscuring for a time the properties of all other 
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bast fibres. During the Colonial and Indian Exhibition ntimeroiis 
inQ[uiries were made as to why it was that so little of the better qualities 
of san-hem^ were procurable. Mr. Collyer and several other brokers and 
merchants stated that their only difficulty in pushing the trade in saw- 
hemp was their inability to procure a uniform and a large enough supply.” 
Dunstan {Imp, Inst. Tech. Eepts., 1903, 70) similarly observes, “ The 
literature on this fibre is extensive, betokening much interest in its 
qualities, but up to the present the material has been exported only to 
a small extent.” Two sets of samples were sent to him for examination, 
VIZ. from Burma and Calcutta. The results of the chemical analyses of 
these are given, and it may be said that the ash in the Calcutta sample was 
considerably higher than in that from Burma, but all the features brought 
out wereregardedas indicative of high quality. Microscopically the ultimate 
fibres were found to be rather long—6 to 8 mm.—and seen to end abruptly 
instead of tapering, while the walls were rough and irregular in outline. 

_ As to the utilisations of the fibre, these may be briefly stated as identical 
with those of true hemp—namely the production of cordage and canvas, 
the waste or tow going to the paper mills. But in India by far the most 
important use is the employment of saw-hemp for the cordage of fishing- 
nets. In this connection it may be mentioned that Mr. V. P. Eibeiro, 
Sub-divisional Forest Officer, Bassein, West Thana, contributed to the 
Reporter on Economic Products a most interesting account of the deep- 
sea nets used by the Koli fishermen (since published in the Agri. Led^., 
1906, No. 7). These are huge traps 160 feet long and 70 feet in diameter! 
They^are constructed entirely of sow-hemp, and may cost as much as 
Rs. 260 each. The mesh decreases from 6 J to J inches progressively, from 
the mouth to the apex of the net. The fibre is carefully tanned. The 
repairing and tanning of the net cost about Es. 8 a month. The inference 
from this is that the fibre is only durable under sea-water when fully 
tanned. The woodwork of these deep-sea nets, it may be added, is pre¬ 
ferably that of Adina cordifoUa. Throughout India fishing-nets are 
largely made of saw-hemp, though not exclusively so. Those of Karachi 
are chiefly madar or ahanda fibre (Calotropis gigantea.p. 207) and those 
of Assam and Eastern Bengal rhea fibre (Boehmeria nivea, pp. 146, 167). 

TRADE IN SAN HEMP. — As already observed, nothing of any value 
can be said authoritatively regarding the extent of production or utilisation 
of this fibre, since it is not separately recorded in the Trade and Agrioul- 
turalAtaUsU^. It is grown in every province, and nearly universally used 
by the people of India. It seems probable, however, that of the exports 
to foreign countries shown as “Raw Hemp” of Indian produce, a large 
proportion is saw. The only other fibre of importance (and that one of 
compamtively recent origin) is indicated by the exports of Indian Agave 
fibre (Sisal hemp). Of the imports of raw hemp the major portion is 
doubtless Manila {Musa textiUs), and lastly of the imports of hemp 
manufac^toes the major portion is doubtless canvas and rope of Eussian 
hemp. The traffic under these headings may be here exhibited :_ 

Expobts. I 1876-7.. 1 1886-7. i 1896-7. I I iQec-7 


1896-7. 


1905-6. 


Haw .. 
Manufactured 

Totals 


Rs. Rs. Rs. Rs. Rs. 

7,68,866 16,41,384 23,11,179 64,19,766 68,73,396 

2,036 262 16 240 

7.60,891 16,41,646 23,11,194 64,19,766 68,73,636 
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Imports. 1876-7. 1886-7. 1896-7. 1905-6. 1906-7. 

. 1,33,990 1,71,795 2,93,157 6,52,777 6,94,623 

Manufactured .. 3,108 42,623 69,930 45,066 32,330 

Totals .. 1,37,098 2,14,418 3,63,087 6,97,843 7,26,953 

It will thus be observed that while both the exports and the imports 
have increased very considerably within the past twenty-seven years, a 
scrutiny of the details reveals the fact that the most important improve¬ 
ment has taken place within the last six or seven years and is due mainly 
to the expanding supply of Indian Aloe Fibre (see Agave, 44-5). 

CROTON TIGL.mM,X#m. ; FI Br, Ind., v., 393; Pharmacog. D.E.P., 
Ind,, iii., 281-6 ; Gamble, Man, Ind. Timhs., 1902, 6L4 ; EuPHORBiACEiE. ii., 017-20. 
The Purging Croton, jaya-pdla, jaypdl, kanakaplidla, jamdl-gota, nepdly Croton. 
nervdlam, hanako, hori, dand, etc. A small tree met with under cultivation 
throughout the greater part of India; said to be naturahsed in Eastern 
Bengal, Assam, and elsewhere. 

Gamble states definitely that it is not indigenous. It was apparently first 
described by Acosta in 1578,’"'and subsequently by Rheede in 1679, then by 
Bumphius in 1743. The purging croton grows on the poorest soils, such as waste Cultivation, 
lands, from the sea-level up to about 3,000 feet. Under cultivation no special care 
is necessary, and it will fruit in the second year. It has been spoken of as a 
shade-tree for coffee. A little of the powdered oilcake forked into the soil has been 
recommended as a protection for tea and other plants from grub and white ants. 

The nuts yield a large amount of medicinal Oil which may be administered Medicine, 
as a violent purgative, or applied externally as a powerful vesicant. An inquiry 
made by Prof. W. B. Dunstan and Miss L. E. Boole into the nature of the vesicating vesicant, 
constituent resulted in their obtaining “ a small quantity of a yellow oil which, 
after a time, became a transparent resinous mass, intensely active and burning 
without ash. It was found that crotonoteio acid owed its vesicant properties to 
a small proportion of this resin, to which the name of ‘ croton resin ’ has been 
provisionally given” (Imp, Inst, Journ., 1896, ii., 264). It is said that croton 
oil is used by fraudulent manufacturers as an adulterant of tincture of iodine. 

[Gf. Brit, and Col, Drugg., 1901, xL, 176.] The seeds have similar properties to 
the oil and are fairly largely used by the Natives of India. Kino-like exudation 
has been discussed by Hooper (Bept. Labor. Ind. Mus., 1905-6, 34). Messrs. 

Hearson, Squire & Francis say that if the London price be taken as 255- to Z5s, Trade, 
per cwt., the freightage, insurance and brokers’ commission would have to be 
borne by the shipper. It is bejster to express the oil before transit since much 
is lost on the voyage. For kino see Pterocarpus Marsupium (p. 908). 

CUCUMIS, Linn. ; FI. Br, Ind., ii., 619-20 ; DC., Orig. Cult Plants, D.E.r., 
258-62 ; Cogniaux, DC., Monog. Phan&r., iii., 479-507; Cooke, FI. Pres, ii., 626-38 
Bomb., i., 534-6 ; Dutkie, FL Upper. Gang. Plain, i., 371-4; Prain, Beng. 

Plants, i., 522-3; CucTJRBiTACE.gE. A genus of climbing herbaceous plants 
which embraces twenty-eight species, of which more than half are 
recognised as African and only three or four Indian. It is noteworthy, 
however, that of the Indian forms, two are the Melon and Cucumber 
(economically very far the most important of all) and the third is €. 
trifjonus, Eoxb. —a truly wild plant, never cultivated nor its fruits eaten. 

C. Melo, Linn.; Duthie and FuUer, Field and Garden Crops, pt. ii.. Sweet 
51, pi. 1; Sweet Melon, kharhuja, karhuz, kJiarmuj, tarhuj, dungra, chibdda, 
gidhro, zaghdn, sarda, vellari-verai, mulam^pandu, remo, etc. arbuz. 

Most of the early travellers speak of the best melons of India being grown HistQ?y. 
from imported seed. The Emperor Baber makes, in fact, no mention of Indian 
inelonsy bqt extols those of S^n^kand. Sp »lso in Akbar’» time l^one qf tj^e 
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THE MELON 

five sorts spoken of in the Ain-i^Ahhari (Blochmann, transL, 65) were Ind^n; 
all are stated to have come from Badakshan or Kabul. Linschoten {Voy, E. Ind. 
(ed. Hakl. Soc.), ii., 35) observes that the Indian melons are not so good as those 
of Spain, and have to be eaten with sugar. Tavernier speaks of the Indian 
melons as grown from Persian seed. Firminger {Man, Gard. Ind. (ed. Cameron), 
1904, 225—9) mentions several kinds of melons as specially excellent. The 
best or first class is the sarda, a native of Kabul, which does not succeed in 
India; the second is also a Kabul melon successfully grown m India. Aitchison 
{Prod, W, Afghan, and N.E. Persia, 48-9 ; Kew Bull., 1894, 75) is of opmion 
that the sarda failed because it was not understood. The ©^^ly supply k^on- 
sists of ordinary good melons, but the later, when ripened mth frost, is the 
sarda proper. It is covered over and left to mature slowly. Some sarda melons 
sent to Kew in 1894 arrived in excellent condition, and from the seed thus 
obtained good fruits were grown at the Royal Gardens at Frogmore and else¬ 
where. It is believed that sarda melons might be exported to Europe, where 
they would fetch good prices as winter fruits.^ The third and perhaps the 
finest of the melons is the safedah or white melon of Lucknow, which 

is grown in sandy loam along the banks or in the dry beds of the Gumti. It is 
the size of a very large orange, filattened at both ends and white inside and out. 
It would appear, however, that so far back as 1866 the Lucknow melon had been 
allowed seriously to deteriorate, so that perhaps its present condition might 
be considerably improved. In The Indian Agriculturist (June 12, 1866) Dr, 
E. Bonavia gave an interesting account of this deterioration, and urged that 
efforts should be made to improve the stock of the ‘ chitla ” or “ speclded ” 
melon of Lucknow. 

The Melon from an agricultural point of view is the most important species 
of the genus Ctwinnis, and is extensively cultivated for its fruits on the sandy 
banks of rivers. So soon as the water has fallen from the white sandy 

banks of the Ganges and Jumna, for example, pits are dug and filled with manure 
within which the melon-seed is deposited. These pits act as forcing-beds and 
are protected against sand-drift by grass and thorn hedges constructed around 
them. Less manure is required when the silt of the river is of fairly rich quality 
and contains organic matter. Sometimes, as at Ahmedabad, the plants are sown 
in trenches instead of pits. They continue to fruit as a rule from April until 
the rising of the water in June overwhelms and destroys them. A popular 
account of the Indian melons may be found in Indian Planting and Gardening 
(Oct. 3, 1904), and interesting descriptions of the growth of melons on the floating 
gardens of Kashmir are given by Moorcroft {Agri.-Hort. Soc. Ind. Trans., i., 70), 
by Rivett (A 5 S 655 . P&pt. Mir Bahri, 1898, 16), and by Lawrence {Valley of 
Kashmir, 345-8). 

The flattened and elliptic seeds yield a sweet edible Oil. Semler says the 
quantity they contain is about 30 per cent, and that a considerable trade in it 
exists from the Chinese port of Chefoo. It is a light thin oil, which dries slowly 
and in addition to being eaten is employed in the soap industry. According to 
Sernler a considerable quantity was formerly exported from Sierra Leone and 
Lagos, but the low prices offered have killed the trade {Trop. AgriTc., 1900, 
ii., 525). The seeds are also used as a cooling Mbdioinb, though it is doubtful 
if those of the various species are distinguished. In fact the seeds of €. Meio 
are commonly sold all over India as a cooling medicine in admixture with those 
of C. Melo, var. IBrniinetimi cevl/era and ClfrnrtlwH vitlgaritt. Melon- 

seeds are also commonly used as a flavouring ingredient— hhang-massala. \Of. 
Cannabis sativa, p. 258.] 

Pests. —^Particulars of the cultivation of Afghan and Baluch melons in the 
Lower Provinces, together with a description of the life history of the trouble¬ 
some melon-fly, may be found in Jas. Cleghom’s most useful paper {Joum. 
Agri.-Bort. 8oc. Ind., n.s., 1891, ix., 63-82). The melon is also attacked, like 
other cucurbitaceous fruits, by a small red beetle. [Gf. Ind. Mus. Notes, i., pt. ii., 
92-3 ; iii., pt. v., 57-8 ; iv., pt. i., 32-4, pt. ii., 92-3.] The wood-ash preven¬ 
tative, usually adopted by the Natives, must be detrimental, and probably a muslin 
frame would be found more effective, since only the young seedlings suffer as 
a rule. 

(a) var, Momordica, fioxO., sf>.; Duthie and Fuller, l.c. 50, pi, xlix.; Banerjei, 
Agri. Cuttack, 1893, 116. The phut or phunt, phdti, kachra (unripe), tuti, kakari-kai, 
pedda-kai, thakhioa.hmwey, etc. Mentioned as phooth in the Taleef Shereef, and 
according to Dutt has a Sanskrit name, ervaru. Although now reduced by 
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botanists to a variety of €. MbIo the fruit is cylindrical, smooth (not fluted), 
mottled yellow and green and more like the cucumber, except that it is less 
scabrous and larger. There are several distinct forms met with in the hot and 
rainy seasons. It is cultivated in cotton or maize fields, etc., here and there 
throughout India, and when the fruit has burst, which it does spontaneously, 
the flesh is mealy but not sweet, though palatable when eaten with sugar. When 
young the fruit is a good substitute for the cucumber, and hachra is in fact a 
valuable vegetable. 

(13) var. utiUssimus, Roxb., sp. ; Duthie and Fuller, Z.c. ii., 66, tt. liii., liv. The Kakri. 
kdkri, hdhur, or Jcdnfcur, kukris dosray, velliri, kahkarik, kakadi, kakdi, tarkakdi, 
takhva, tavashi, etc. This melon approaches the cucumber. According to 
Buchanan-Hamilton {Stat. Aco. Dinaj.^ 1833, 196) it is the fifth most important 
fruit. It varies from short oval to elongate (sometimes three feet in length). 

When young it is covered with soft down and is pale green in colour, but with 
age changes to dark green or white and bright orange when fully ripe. It is Oultivation. 
cultivated in Bengal, the United Provinces, the Panjab and Western India, etc., 
during the hot weather and the rains. It prefers a dry, loose, open soil. After 
manuring the ground shoiold be laid out in beds and three or four seeds sown 
three feet apart. Being in season long before the cucumber, the young fruit 
is much eaten by Europeans as a substitute for that vegetable, though it is 
somewhat insipid. Kakri is moreover an important article of Food with the Pood, 
poorer classes during the hot months. When half-grown it is pickled; when 
ripe eaten raw or in curries. The seeds are pressed, dried, ground to meal; 
the oil expressed from them is used with food, in medicine, or in lamps. It 
seems probable that some at least of the forms spoken of by authors as 
cucumbers should in reality be placed under the present plant. 

C. sativus, Idnn, ; DutMe and Fuller, Z.c. 53-4, tt. li., lii.; Sen., cucumber 
Rept. AgrL Stat Dacca, 1889,47; N. Banerjei, Agri. Guttack, 1893,115 ; or Khira. 
Firminger, lx. 169. Tlie Cucumber, khira, kaknai, kakdi, sasd, muhevehri, 
dozakaia, sante kayi, trafusha, sukasa, thagwa, Mr, etc. 

There seems to be no doubt that one at least of the original homes of the Habitat, 
cucumber was in North India, and its cultivation can be traced to the most 
ancient classic times of Asia. Boyle’s c. Mardwieku (a plant wild from 
Kumaon to Sikkim) is in no important respect different botanicaUy from c. 
ttativus, though it has distinctive vernacular names {air-dlu, pdhari-in-drayan, 
etc.), and is collected and used as a substitute for Coiocyntu (Illuat. Him. BoL, 
t. 47). The classic and other European names for the cucumber, as stated by 
Do Candolle, would seem to point to a European cultivation quite as ancient 
as can be shown for Southern Asia. Hehn (Kulturpfl. und Hauat., 6 th ed., 

1894, 308-14) gives a useful account of the historic and etymological considera¬ 
tions. Briefly it may be said that he, and his editors Schrader and Engler, 
refer most of the early names for the cucumber, the melon and the gourd to the * 
uses of certain forms of these fruits as water and oil bottles. [Gf. Cucurbita, 
p. 441, and Lagenaria, p. 700.] 

There are two primary forms of cucumbers:—a creeping field plant of the Porms. 
hot weather, and a garden climber of the rainy season. The former has small 
egg-shaped fruits {mandi kakuri of Orissa) and is sown in drills in February or 
March, preferably in rich soil. The latter or rainy-season varieties have much 
larger fruits (kantali kakuri), dark-green or creamy-white, changing to rusty- 
brown when full grown. The rainy-season varieties are the most common, being 
eaten by both Natives and Europeans. The hot-season forms are also, however, 
eaten either raw or cooked in curries. Gathered in a young state they are 
generally known under the name gerkin or gherkin, and constitute a much- o-berkta. 
prized vegetable ; they are also very extensively pickled and eaten in that form. 

It would thus seem fairly certain that the gherkin of India is the hot-season form 
of c. aaUvms and not the somewhat doubtful €. jinguria of the West Indies. 

Sir J. D. Hooker {Bot. Mag., t. 6206) has described a special form of cucumber 
that seems peculiar to Sikkim. » 

In the hot-weather supply three sowings are usually made, namely at the Ouitiratioa. 
end of February, in the middle and at the end of March. The seeds are sown 
. along both sides of drills, the drills being on© foot apart. In dry soil, water is 
^ven immediately after sowing and subsequently every ten days, but not too 
liberally. The rainy-season forms thrive with little care, and are always sure of 
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yielding a good crop. The creamy-white kind (“ White Turkey ”)is regarded as 
one of the best forms. European cultivation has recently completely changed the 
character of the plant met with in Indian towns. \Cf Ind. Gard.y Dec. 21, 1899.] 
Still it is a curious fact that although the cucumber is now fully acknowedged 
to be a native of India, most of the fine English forms cannot be grown in 
that country. 

Karit, C. tpig’onus, Roxb,, FI, Ind,, iii., 722; also C. turbinatus, Roxb,, 

KatveL ^23; Rharmacog, Ind,, ii., 65-7; Kartiker, Pois, PI. Bomb., in Journ. 

Bomb. Nat. Hist. Soc., viii., 99-106, pi. G. : DutMe, FI. XJffer Gang, 
Plain, i., 373 ; Prain, Beng, Plants, i., 522; Cooke, FI. Pres. Bomb., i., 535; 
C. 'pseudo-Golocynthis, Royle, III., 220, t. 47, f. 3 ; C. pubescens, Wall; 
Royle ; Wight, etc. Tke Mtvel, Mrit, fam-budinga, pulcha, fuchcha, 
lumba, bislambhi, etc. An annual or perennial climber not cultivated, met 
witb tbrougbout tbe greater part of tbe drier upland tracts of India, 
Afghanistan and Persia. 

The name Indray an sometimes given to it more correctly denotes CitniUtw 
Coiocynthis, but I strongly suspect these two plants, and also the so-called wild 
states of saMvits (€. Boyte)'b.&>'VQ been much confused by economic 

and even by some botanic writers. The character of simple bifurcated tendrils 
would, if rigorously applied, almost of necessity involve the transference of one-half 
the sheets in most herbaria from Oifrtiiitis CoiocyntiHs to Cucumis triffonufi. 
Indeed, all the examples of atr^ttiius with small deeply dissected leaves 
have simple tendrils, and can with difficulty be separated from CuctmHs 
coioeynthis. Royle. It is necessary to draw attention to this circumstance since 
the properties of the hdrit do not differ materially from those of the true CoXoeynth. 
But the plant of the sandy deserts is very different from that of the Himalaya., 
and there may be two or more species ; but if so, then they have been very in¬ 
differently described and identified. Roxburgh pointed out that his c. trigoDi^ts 
resembles very much c. Meio, Linn., uan uHUssi'iti.a, and Prain says c. trigomtft 
is sometimes considered the original source of the melon, and may equally be a form 
of that plant which had become feral. 

The seeds yield a fixed Oil by boiling, which is used in lamps by the poorer 
classes. The pulp of the fruit is bitter and similar in quality to Coiocyntii. 
It is^ not, however, possible to ascertain definitely the exact industrial and 
medicinal value of this species until the ambiguities above indicated have been 
removed. 


B.E.P., CUCURBITA, JOinn .; FI. Br. Ind., ii., 621-2 ; Cooke, FI. Pres. 

ii., 638-42. Bomb., 1903, i., 547 ; DutMe, FI. Upper Gang. Plain, i., 377 : Prain, Bena. 
Plants, 1903, i., 524 ; Cucurbitace^. 

History.—Considerable confusion appears always to have existed as to the 
history and nomenclature of most cucurbitaceous plants. It seems probable 
that European pre-Linnsean names are suggestive of the first uses to which the 
fruits were put, but can hardly be accepted as separately denoting the modern 
genera and species. Thus, for example, Pliny {Hist. Nat., bk. xix., ch. 6) ob- 
Water and serves that cucurbitaceous fruits had long been used as wine-bottles, but in his 
Oil Bottles, jMst coming into fashion as water-pitchers at the baths. Hehn (Kulturpfl. 

und Haust, 6th ed., 304-14) derives conjecturally €Me%tnU» and 
from cumera and corhita, low Latin words, the one meaning a covered vessel, 
the other a basket (Germ. Jcorh). Hence perhaps the remark by Columella (De re 
Bust. (ed. (^snero, 1773), xi, 3, 49), these fruits “ are weU suited for employment 
as vessels. Incidentally it is worth noting that many of the early glass bottles 
recovered from the Thames, Tiber and Seine are obviously modelled on the 
bottle-gourd {i^agenarUt vtiignris), and some of the bottles used for Italian 
wmes are to-day of that shape, it is thus not surprising that statements some¬ 
times apphed to CneurMta should have to be transferred to x.age'tttu'ia or 
Meuineasa or vice versa. Still more frequently are the various species of 
Citcu^hita confounded one with the other and their vernacular names in all 
countries interchanged. Brief botanic diagnoses for the purpose of facilitating 
^j§tj||ctiop become accordingly^ aln^ost imper^tiyp, ■ * -f ■ a 
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KBD, YELLOW, AND WHITE GOUEDS pepo 

Vegetable Marrow 

C. maxima., Duchesne ; FI, Br, Ind,, ii., 622; Bentham, Rev. on D.E.P., 
Oenni storici of Targioni-Tozzetti, in Journ. Roy, Hort, Soc., 1855, 146; ii-, 638-40. 
DC,, Orig. Cult. Plants, 1884, 249-57; Asa Gray, Scient, Papers, 1889, i.’ fauash- or 
332-41; N. N. Banerjei, Cuttach, 1893, 116-7; Cooke, FI, Pres, " 

Bomb., 1903, i., 547; Dnthie, FI, Upper Gang, Plain, i., 377. Squasli-gourd, 

Yellow-gourd, Red-gourd, Spanisk-gourd, Turban-gourd, etc.; lalhhopali, 
hala-hhopala, haitalu, haitaha-Jcharu, had'd, toohm hudu, gaduwa, pushini, 
gummadi, erra-gummadi, mattanga, kumhala, shwe-pay-on, etc. A plant with 
■five palmate leaves, having the lobes rounded, the sinus narrow, and the 
petiole nearly as long as the blade, but not prickly; fruiting peduncle round, 
smooth; corolla lobes curved outwards; calyx segments lanceolate-linear. 

Duthi© says that the evidence obtained from historic research favours an Habitat 
Asiatic origin for this plant, C. Sprenger {Bull Tosc. Ortic., 1893, 333) says a 
wild form, e. {syiKeHtris), has been found in the Himalaya which is 

supposed to be the parent of all the large-fruited gourds in cultivation. \Cf. Kem 
(add. ser.), 1900, iv., 120.] Asa Gray is disposed to accept it as American, 
and in support of that opinion mentions that its name Squash” is American. 

It produces the largest known cucurbitaceous fruit; examples weighing as much 
as 240 lb. have been recorded. The principal varieties have already been denoted 
by the citation above of European names. It is cultivated in most warm and Cultivation, 
temperate parts of the globe. In Upper India the seed is sown in the rains 
and the vegetable eaten in the cold season; but in Bengal it is often sown in 
October, andBanerjei says that in Cuttack it is sown in February-March. Both 
the seeds and the Oil expressed from them are used in medicine. The fruit Oil. 
when yoimg is used as a Vegetable, and when mature will keep for months if Vegetable, 
hung up in an airy place. It is, like most other forms of CimnrhiUt, extremely 
valuable as a vegetable during camping expeditions, since it will keep for months 
and withstand severe handling. It is largely used by the Natives in curry. In 
German East Africa the young leaves are eaten like spinach. {Of. Berichte uber 
Land~und Forst., 1903, i., 419.] In Assam the young leaves of C, JPepo are 
similarly eaten as a pot-herb. 


C. mosehata, Duchesne; Diithie and Fuller, Field and Garden D.E.P., 
Crops, pt. ii., 58-9, pi. Iviii-lxi. The Musk-melon, Melon Pumpkin, ii., 640-1. 
siiaphal, saphari hhumra, mithd-Jcaddu, Jcali-dudhi, etc. Musk- 

Leaves as in the preceding, but very often marbled with whitish blotches; 
petiole hairy but not prickly; fruiting peduncles angular and furrowed; calyx 
segments of the female dower large foliaceous. The Musk-melon is described 
in the Ain4-Ahhari (Blochmann, transl., 64-5) as distinct from the melon, so 
that it appears to have been known in India from fairly ancient times. Baber 
{Memoirs, 1519, 328), for example, in his description of the citron, compares it 
with the Musk-melon. There are two primary forms of this plant, one bearing 
smooth and the other fluted fruits ; the former is oblong in shape (e. moseJiatn 
proper), and the latter a flattened spheroid {c, wieiopepo, Roxb,). 

The plant is now widely cultivated in both hemispheres and requires a warmer Cultivation, 
climate than either c. maxi/ma or €. JPepo. It is grown as a field crop in Area. 
Northern India, and the yellow flesh is extensively cooked and eaten as a vegetable 
throughout India. There appears to be a small form, about the size of a turnip, 
which is grown under the names tendus (Bignor), tendu (Duab), tindu (Panjab), 
and which makes a delicious vegetable when young or half ripe. This is men¬ 
tioned in the Ain-i-AJcbari (1590, Ic. 66) as a sweet fruit. 


C. Pepo, Linn.; FI. Br. Ind., ii., 622; Taylor, Topog, Stat. Dacca, I):E.F., 
1840, 139-40; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 170; 

Sen, Reft. Agri. Stat. Dacca, 1889, 46 ; DutLie and Enller, l.c. L, 377. The 
Pumpkin, WMte-gourd, Vegetable Marrpw (var. ovifera), kumra or 
k{imam, safed kaddu, lanka, kaula, hohala, fetha, bhunga, etc. 

Leaves 5-palmate, sinus broad and segment pointed ; petiole as long as the 
blade, the hairs of the lower surface hardened into prickles; corolla narrow 
towards the base and lobes erect; calyx-segments linear lanceolate; fruiting 
peduncle y»-Qody, strongly grooved, and marked with ridges. 
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CYMINUM 

Cmnin 


THE CUMIN 


Th© kumra is mentioned in many of the ancient Sanskrit works, hut c. Pepo 
and Penineasa eet-tferu were possibly confused^ or not distinguished. The 
Pumpkin is often mentioned as a native of America, though this opinion rests 
on Lindheimer’s observation “apparently indigenous.” Asa Gray (l.c. 333), 
commenting on that, says “ no wild specimen has since been received from all 
that region (nor from any other).” It is grown in vegetable gardens through¬ 
out the greater part of India, and is often seen scrambling over the culti¬ 
vators’ huts. It is nowhere, however, extensively grown, and rarely as a field 

OultiTation. crop. The following notes on Indian cultivation are taken mainly from Fir- 
minger (l.c. 171):—In South India the improved custard and patty-pan marrows 
are delicious vegetables, but they only succeed when sown in the early rains. 
They should be sown in boxes or pans at the end of May. When the first pair 
of rough leaves appear the seedlings may be transplanted into richly manured 
pits, at 6 feet apart, in the kitchen garden. The hardier long-fruited varieties 
will succeed all through the rainy season. In Lower Bengal the seeds should 
be sown in the open ground about the end of October to middle of December, 
and the plants must have plenty of space to trail over. The best plan is to sow 
two or three seeds in pits 16 inches deep and as many wide, filled with richly 
manured soil. If many seeds germinate, eliminate all except one. When the 
plants have formed about four of their rough leaves they will almost certainly 
be attacked by a red beetle, but if they can be preserved at this stag© they do not 
seem to be liable to attack later. When they have set as many fruits as the 
vines will bear the flowers should be removed. The plants require constant 
and copious watering, and occasionally with liquid manure. The gourds must 
be gathered when tender, say in May-Jime, as they rapidly become hard and 
woody. Both Taylor and Sen speak of the pumpkin as a garden and field crop 
characteristic of certain parts of Bengal. In the United Provinces the sowing 
of the seed must not be made before the end of February as the plants wiU not 
live in the cold season in that part of India. On the hills, sow in April and the 
vegetable will be ia season in July. Duthie says that in these provinces it is a 
garden, not a field crop. From Mussourie a scarlet pumpkin has recently been 
reported as brought originally from Kashmir. [Cf. Journ. Agri.-Rort. Soc. Ind., 
1902, xii., 116-7.] 

As a field crop in Europe and America the pumpkin and vegetable marrow 
are grown 15 feet apart with 12 feet between the rows. Three seeds are de¬ 
posited in each spot, and 2 lb. per acre will therefor© sufidce. The yield on 
rich, well-manured vegetable soil is from 15 to 20 tons an acre. In India 

Qlj the seeds are preserved; they yield a clear edible oil, supposed to be of medicinal 

value. The us© of the fruit as a vegetable is of course well known, and the 
raw fruit is said to be an excellent food for cows. The fruits of several species 
of melon, gourd, etc., are candied and sold all over India both as a luxury and 
in medicine. Similarly the seeds of these fruits are largely used for flavouring 
certain preparations of Indian hemp, and the root for a nefarious purpose, 
viz. to make the preparation more potent (Repf. Ind. Hemp. Drugs Comm., iv., 
425, 491). \Cf. Produce World, Feb. 1896; Planting Opinion, Feb. 5, 1898 ; Journ, 
Soc. Chem. Indust., 1901, xx., 1003; Pharm, Journ,, 1901, 67, 253; Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 369-70.] 

D.E.P., CUMINUM CYMINUM, Linn. ; FI. Br. Ind,, ii., 718; Phar- 

i., 642-5. macog. Ind., ii., 113-6 ; DutHe and Fuller, Field and Garden Crops, pt. iii., 
40; DutHe, FI. Upper Gang. Plain, i., 397-8; Cooke, FI. Pres. Bomb., i., 573; 
Umbellifeeje. Cumin, zira, jiraha, ajaji, hamun, zird, ziya, etc. This plant 
is more or less cultivated in most provinces of India, except Bengal and 
Assam. There is, however, fairly conclusive evidence that it is nowhere 
indigenous, though in several districts it would appear to be so far natural¬ 
ised as to have been regarded as “ wild ” even by competent observers. 

History.—Considerable confusipn exists in Indian publications through th© 
vernacular name zird or jird being given tp both cumin and caraway (see Carum 
Garni, pp. 283-4). A similar mistake is mad© with regard to Nigeit€i satiint, 
Black Cumin (p. 811). (The authors of th© Pharmacographia Indica point out 
that jird or jirana, the Sanskrit names for cumin, as well as th© Persian zhireh 
or zireh and all the Indian vernacular names, appear to be derived from th© root 
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THE YELLOW AND BLACK ZEDOAEIES 

jri and to allude to the digestive properties of the seeds). The true cumin is 
generally regarded as a native of Egypt or of the Mediterranean regions, and 
according to Semler {Trap, Agrih., 1900, ii., 584) the best sort comes from Malta. 

The historical records of the use of cumin go back to early times. It was a 
common flavouring spice during the 17th century in England, as it still is in 
Germany; it was extensively employed all over mediaeval Europe and was 
known even in the dark ages. With the Greeks its small size originated a pro¬ 
verbial reproach— huminopristes (cumin-skinning). It is referred to in very much 
the same sense in St. Matthew, xxiii., 23. In Europe, however, it has been dis¬ 
placed to a very great extent by caraway, but is largely used t^oughout India. 
The seeds (fruits) afford from 3 to 4 per cent, of an oil which has the sp. gr. of 
0*91 to 0*93. The oil is chiefly employed in Europe in the manufacture of liqueurs. 
[Cf. Gildemeister and Hoffmann, Volatile Oils, 1900, 544-5.] In India consider¬ 
able importance is still attached to the medicinal properties of cumin, which is 
held to be astringent and cooling. 

Trade. —The available information regarding the Indian acreage of this crop and 
the average yield are imfortimately not sufficient to justify an attempt at estimating 
the total production and consumption. The United Provinces and the Panjdb 
are the chief producing provinces. There is a large internal trade. Madras, for 
example, gets its supplies from Bengal. One of the earliest references to foreign 
trade in Indian cumin is that given by Milburn {Or. Comm., 1813, i., 136). “ The 

plant,” he observes, “which produces these seeds somewhat resembles fennel, 
and grows ha various parts of India, Persia and Egypt; it is an article of trade 
with Surat. The seed is a kind of caraway . . . they are to be chosen fresh 
and of a greenish colour. There are several sorts of cumin seeds to be met 
with, but they are seldom imported from India.” At the present day the exports 
of cumin from India show a steady increase. Thus they were 11,304 cwt., 
Rs. 2,22,161, in 1899-1900; 17,386 cwt„ Rs. 4,03,875, in 1903-4; and 22,308 
cwt., Rs. 5,00,535, in 1905-6. The modem traffic is almost exclusively from 
Bombay and Bengal, and the best customers are Ceylon, the Straits Settlements 
and British East Africa. The United Edngdom takes only from 20 to 50 cwt. 
yearly. But there is a considerable import of cumin across the N.W. land 
frontier and from Red Sea and Persian Gulf ports. The chief trade centres 
are Jabbalpur, Gujarat, Rutlam and Muscat. [Of. Paulus Mgineta (Adams, 
transl.), iii., 203 ; Tavernier, Travels (ed. Ball), ii., 20; Birdwood and Poster, 
B.I.C. First Letter Book, 199, 317, 480.] 


CAULINA 

Arrowroot 

Substitutes 


Liqueurs. 

Medicine. 

Production 
and Trade. 


CURCUMA, Linn, ; FI. Br. Ind., vi., 209-16; Cooke, FI. Pres. 
Bomb., ii., 729-32 ; Prain, Beng. Plants, ii., 104()-2 ; Scitamijste^. 

J. G. Baker has described (in FI. Br. Ind. ) twenty-nine species under this 
genus. Some ten of these are more or less of economic value and two of con¬ 
siderable importance. It may suffice, therefore, to give a few jottings regarding 
the unimportant economic species, -under the present introductory note, and to 
thus concentrate attention on the two chief plants :— 

C. Amada, Roxb., in As. Ees., 1810, xi.,. 341; the Mango-Ginger, am-haldi, 
dmddd, etc., which is found wild in Bengal and on the hiUs, the tubers being used 
medicinally and as a condiment and vegetable. 

C. aromatica, Sa/fsb. ; Cooke, FI. Pres. Bomh., ii., 730; Pharmocog. Ind., 
iii., 396-8 ; the wild or Cochin Turmeric, Yellow Zedoary, jangli-haldi, han-^ 
haldi, amhe or rdn-halad, etc. This plant, which is a native of Bengal, is practi¬ 
cally a substitute for -the true turmeric, and was not distinguished from it 
by Arabian physicians. Used medicinally by the Hindus in combination with 
astringents or with bitters and aromatics and exported to Europe for use as a 
substitute for turmeric in dyeing. It is chiefly grown at Alwaye, north-east of 
Cochin, and is also collected in Mysore, Wynaad, etc. The unpeeled root fetches 
Rs. 24 to 25 per candy of 5^ cwt. 

C, csesia, Roxb.; the Black Zedoary, kdld haldi, is wild and cultivated in 
Bengal and chiefly used as a cosmetic. It is one of the two zerumhdds of modern 
Persian writers. [Cf. Aitchison, Notes on Prod. W. Afghan, and N.E. Persia, 15; 
Pharmacog. Ind., l.c. 403-5.] 

C. caulina, Graham ; the chavara, chowar of Mahableshwar; C. leucorrhiza, 
Roxb., of Bihar, often specially designated tikor or tikhur; C. pseudo-montana, 
Graham, the sinderwam or sindarbar of the Konkan; and C. rubescens, Roxb., 
of Bengal, are all said to yield arrowroot that is regularly eaten and which 
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becomes important in times of scarcity or is used to adulterate that of c. an- 
ffttsufoiia. [Gf. Cooke, l.c. 730.] 

Long and C. Zedoaria, Rose. ; Cooke, l.c. 732. The long and round Zedoary, hachuray 

Round satiy shori, zurambdd, uruk-el-hdfur, hich-chitich-hizhangu, thanu-wen, etc. This 

Zedoary. plant is wild in the Eastern Himalaya and cultivated here and there throughout 
India. Roxburgh observed that it was a native of Chittagong, whence the 
Bengal supply was derived. The round zedoary of the shops is greyish-white 
and compact. It has a bitter and strong camphoraceous taste. The long 
zedoary has the same odour and flavour. The red powder, ahir, used by Hindus 
at the HoU festival was formerly largely made from the rhizome of this plant. 
The powder is purified, dried, and mixed with a decoction of sappan-wood. The 
rhizomes constitute one of the most important articles of Native perfumery, and 
a considerable supply is sent from Ceylon to Bombay, the price being about 
Rs. 20 to 30 per candy of 7 cwt. {Gf. Ain-i-Ahhari (Gladwin, transl.), i., 104 ; 
Milburn, Or. Gomm., 1813, i., 293 ,- Montgomery Martin, Hist. E. Ind., 1838, 
ill., 241-2; Paulus Mgineta (Adams, Comment.), iii,, 434-6; Pharmacog., l.c. 
399-403; Firminger, Man. Gard. Ind. (ed Cameron), 1904, 378-9.] 


Indian 

Arrowroot. 

Habitat. 


Wild Tubers. 


Planting in 
Madras. 


Yield. 


Preparation 
of Flour. 


Profit. 


Cultivation 
in Bengal. 

Trade. 

Food for 
Children. 


Adulterants. 


Pric,e. 


C. ang-ustifolia, Roxb.; Pharmacog., l.c. 405-7; Wiesner, Die 
Rohst. des Pflanzenr, i., 612-3. Bast Indian Arrowroot, Narrow-leaved 
Turmeric, tie tihhur, tikar, tankir, tavakhira (tavakshiri), ararut-ke~gadde, 
araruPkishangu, kuva, etc. A native of the central tracts of India from 
the mountains of Bengal to Bombay and Madras and, according to .some 
writers, of the N.W. ifimalaya as well. It is particularly abundant in the 
Central Provinces, especially the Upper Godavari district; a considerable 
trade in the tubers exists at Eaipur and Malabar. The arrowroot of the 
wild tuber is said to be largely prepared and traded in from Cochin and 
Travancore to Kanara (Malabar arrowroot). [Of. Hanausek, Micro. Tech 
Prod. (Winton and Barber, transl.), 1907, 46.] 

According to Macias experience the sets are planted late in autumn in 
properly^ prepared soil, are watered occasionally during the dry season, and 
cropped in January. Owing to the dryness of the soil the tubers have, as a rule, 
to be dug up, not ploughed up, and this process is somewhat tedious. The 
yield on the prepared soil of the Sydapet Experimental Farm, Madras, was foxmd 
to be 3,944 lb. of tubers, or 493 lb. of prepared flour per acre. A plot cultivated 
m the college ^Experimental Garden yielded at the rate of 7,500 lb. of tubers 
or 937|lb. of flour per acre. In preparing the flour, the tubers, after being well 
washed, are pulped on a grater and the starch and fibre separated by the use 
of water. It is then strained through a cloth and the fibre thereby separated; the 
starch is again washed, then sun-dried, and finally broken into fine flour. If 
sold at 4 annas per lb. the profit per acre would be about Rs. 400. The resulting 
starch is fine, and the best specimens of it have been even compared to the true 
arro^oot (Maranta arundinacea, p. 773), but the granules are flat and always 
stratified. Mr. Nibaran Chandra Chodhury in 1901 wrote an instructive note 
describmg the cultivation of this tuber in Bakarganj, which does not, however, 
diner materially from the Madras experience and results briefly indicated. 

A fairly large trade exists in tikJiur or tanhir arrowroot all over India. It is 
used as a substitute for ordinary arrowroot, but regarded as less desirable medi¬ 
cally. It IS, howevOT, a favourite article of food among the Natives, especially 
tor chilorm. The Travancore arrowroot is reported to be not infrequently 
mixed mth the starch of cassava or tapioca (Manihot utilissima, p. 766). In 
India it^ said the starch of the sweet potato is sometimes employed as an 
adulterant, and m Bombay the colourless young tubers of the ordinary turmeric 
are m^ed with those of this plant. Of the trade, though known to be extensive, 
no detaik are available. In Bombay, Malabar arrowroot is said to fetch from 
Rs. 3 to Rs. 4 per matmd of 28 lb. 

• (^otes oVf Mahahleahwar and Other Indian Arrowroot- 

y^eldmg PI. m Journ. Bomb. Nat. Hist. Soc., 1887, ii., 140-7) gives mpeh useful 
r ^Ms arrowroot. He would appear to think that much 

of me East mdian Arrowroot of Western India (especially that of Mahableshwar) 
IS derived from tlki tubers of MiMietiia cutUina, Baher. [Gf. Cooke, Pres. 
Bombf, u., 7§§.] He then naeptiops as substitpt^s apd pdpJt§rants to the true 
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Haldi 

arrowroot, in addition to €tir<^tmn€i and €. pseutlo-fno^itema, the 

following :— A.^^ismma to'^tnosttm, Schott., and Taeca pinnatifida, Font 

C. long*a, Linn.; FI Br. Ind., vi., 214; Duthie and Fuller, Field D.E.P., 
and Garden Crops, pt. iii., 41, t. Ixxvii,; Moholls, Textbook Trop. Agri., ii-> 659-69. 
248-9; Mollison, Textbook Ind. Agri., hi., 186; Mukerji, Handbook Ind. 

Agri., 1901, 359 ; Cooke, FI. Fres. Bomb., ii., 732. Turmeric, haldi, haUde, 
halada, halud, halja, manjal, pasupu, mannal, arishina or arshana, kahd, 
sance, hsa-nwen, haridra (Sanskrit = yellow-wood), and karkdm (the Hebrew 
from which kurkum and Curcuma have been derived), (Lacaita, Appendix 
in Maw, The Genus Crocus, 1886, v.-xiu.), etc. Turmeric is regarded by 
some botanists as a native of India, but the finest quahties were introduced 
from China or Cochin-China. 

History and Races.—Ibn Baithar (1200, ii., 370), quoting a writer of the tenth 
century, says that the Persians call this root al-hard, and the inhabitants of 
Basra name it al-kurhum or saffron. Garcia de Orta {Coll., 1563, xviii.) gives 
its chief Indian names, and says that while abundant in Cananor and Calicut, it 
is only known in Persia and iirabia as obtained from India. He speaks of it as 
a form of saffron known to the Arabs as hdbet. The Ain-i-Akbari gives the prices 
of the qualities of turmeric, so that it was possibly as well known in India in 1590 
as it is to-day. The plant is nowadays extensively cultivated all over India for 
the sake of its rhizomes. There are two main conditions : one in which a fatcly Two Forms : 
soft rhizome is used as a condiment, being one of the indispensable ingredients Oondimeat. 
in curries ; the other in which the rhizome is harder and much richer in colour, ^ ^ 
hence employed for dyeing purposes. Certain qualities of the rhizome are also ^ 

fairly largely prescribed in medicine. So very different are some of the so-called 
forms of turmeric that it has often been urged they must be produced from 
botanically distinct varieties, if not species, quite independently of €. imupt. In 
European trade, for example, there are loiown the following -—China, Madras, 

Cochin, Bengal and Java. The first mentioned is the best. Cochin turmeric OooMn. 
is a globular tuber, and usually appears in market cut into slices. It is an edible 
tuber, and is possibly to some extent often co ttufjustifoUti or O'. ps€iUdo-niontwnti 
rather than e. But according to some writers the special qualities of the Qualities 

dye rhizome are more a question of age than of specific distinctions. If left in 
the soil for a longer period, or if dried and stored for some time before being used, 
the tubers assume the dye condition. _ There are, however, special dye stocks 
known as lok-hcmdi-Jicblcidi’, mc&la-hctldii, jowctlcL-hctldi and ctmbiX-Jictldi. These, very Ancient 
possibly, have been produced by the careful selection of centuries of cultivation. OultiTation. 

The vernacular names of indigenous turmeric could easily have been transferred 
to an imported plant, just as the foreign arrowroot is displacing the indigenous. 

Cultivation.—1. Bengal. —The description of cultivation in Bengal Bengal, 
given by Roxburgh is held by most writers to be in the main applicable 
to the greater part of India. It may, therefore, be quoted here in full. 

The ground, ’ he says, “ must be rich, friable and so high' as not to soii* 
overflow during the rainy season such as the Bengalese about Calcutta call 
danga. It is often planted on land where sugar-cane grew the preceding 
^year, and is deemed a meliorating crop. The soil must be well ploughed 
and cleared of weeds, etc. It is then raised in April and May, according as 
the rains begin to fall, into ridges, 9 or 10 inches high and 18 or 20 
broad, mth intervening trenches 9 or 10 inches broad. The cuttings or 
sets, viz. small portions of the fresh root, are planted on the tops Fianting. 
of the ridges, at about 18 inches or 2 feet asunder. One acre requires 
about 900 such sets, and jdelds in December and January about 2,000 lb. 
weight of the fresh root.” From more fecent publications it may be 
learned that in Bengal two varieties are grown, the deshi or country Forms 

and the Patna , the latter is of a richer colour and gives a better outturn. 

The crop is often lifted the first year, but the produce is inferior both ^ 
in quality and quantity to that obtained when left in the soil for a year MontS’ °0rop. 
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and nine montlis. Tlie cost of cultivation, wMch. is in the main the same 
as that of ginger {Zingiber officinale), is estimated at from Es. 7 to 
Es. 15 per higha (one-third of an acre), and the yield is variously stated 
at from 8 to 18 maunds. The former estimate (8 maunds) appears to 
refer to dried roots. Another estimate for Bengal (Ind, Planter, Feb. 14, 
1903) gives the cost of planting one higha as Es. 22-8-0, and the net 
profit—allowing 16 maunds of fresh turmeric to the acre) as Es. 25-8-0. 
Banerjei [Agri. Cuttack, 1893,102-3) speaks of Cuttack having three locally 
grown roots, collectively designated country turmeric, and one imported 
&om the Tributary States known as huarfuria. Of the local forms dhanna 
is most highly prized for its flavour, and like the gangakuria is long in 
shape, while the hadua is round. The last mentioned is strongly flavoured 
and discarded for cooking purposes. The kuarpuria is said to be often left 
in the fields for five years before being dug up, and is sometimes manured 
with bufialo-blood. Mukerji says the outturn of turmeric boiled and 
dried comes to about 16 maunds per acre and of fresh ginger about 50 
maunds, but as much as 150 maunds have been sometimes obtained. 

2. United Provinces ,— ^In these provinces the crop is very extensively 
cultivated in Kumaon and Garhwal and constitutes an important article 
of export from the lower hills. It is grown in jungles where nothing else 
can be raised, as well as in the open Duns and Bhabar. It is planted in 
April-May and gathered in November. The cost of cultivation is calcu¬ 
lated in Kumaon at Es. 36 per acre, the crop being worth Es. 75. In 
the Gawnpore district it is grown with ghuidn {Colocasia antiquorum) 
and requires abundant irrigation. It is planted in June and gathered 
in January, the yield being 2,000 lb. fresh roots to the acre. 

3. Panjab ,—Turmeric is not often cultivated in this province, though 
in the Kangra district it is considered quite as remunerative as sugar-cane, 
and in addition only occupies the soil six months (May-June to October- 
November). It requires much care and a liberal supply of manure. 

4. Bombay .— MoUison (Z.c. 186) observes that there are two forms, 
the hard, highly coloured rhizome, used as a dye, and the large, soft, pale- 
coloured edible root. Turmeric, he says, does best in the medium black 
soil of the Deccan, especially where naturally well drained. In Gujarat, on 
garden lands, it is rotated with sugar-cane, ginger, onions, garlic, etc,, 
or (as a subordinate crop) with ginger. Where mixed with yams it is the 
chief crop, and about 1,800 to 2,000 lb. of turmeric with 600 to 700 lb. of 
yams are required to plant an acre. If planted in May the crop may be 
collected in December-February, but neither the turmeric nor the yams 
axe damaged by being left in the field after maturity till convenient, since 
in the Bombay Presidency turmeric enjoys a practical immunity feom, 
disease. Two crop-tests (1896) in Surat, of mixed turmeric and yam, gave 
an averageto theacreof 14,200 lb. (127 cwt.) of green turmeric, worth about 
Es. 1 per 60 lb., and the cost of cultivation per acre Es. 159-8-0, thus 
leaving a net profit of about Es.77 an acre, with the yams over and above. 

5. Madras ,—In Coimbatore it is said that turmeric is grown with yams, 
maize, castor, hrinjal, etc., the rhizomes being planted on ridges in Jime- 
July and dug up in March-A;priL As a rule turmeric is not grown more 
than once in three years and is followed by rdgi and paddy. The cost of 
cultivation seems to be about Es. 116 per acre and the produce from 
3,000 to 5,000 lb. of prepared turmeric (value Es. 120 to Es. 200) and of 
yams 6,250 lb. (value about Es. 200), but the actual yield of each crop 
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^ ^ OtfttCUMA 

PEEPARATION OE THE RHIZOME longa 

Cultivation 

when gj^own together is probably much less. Of North Arcot, A, Cox 
(Man. N. Arcot, 1895, i., 276-7) says that the plant occupies the ground 
for nearly a year. Ten maunds are sown to an acre and the yield is about Twelve 
200 maunds.^ When prepared as a condiment the root is called hari 
manjal (Tamil) and hum fasufu (Telegu), and when prepared as a dye it 
is saya manjal and saya fasupu. Buchanan-Hamilton (Journ. Mysore, Mysore. 
e^c., 1807, i., 328-9 ; ii., 450, 469 ; hi., 85-6) gives a full account of the 
cultivation witnessed by him. 

The above review has been deemed desirable since no single person 
has studied province by province the production and yield of turmeric. 

It may have been observed that the yield per acre and the duration of the 
crop are matters of the greatest obscurity. This seems due to various 
sources of error : it is often a mixed crop ; the returns are given in maunds, Soiirces 
a measure that may vary from 82 to 25 lb.; it is often not possible to 
discover whether the figures mentioned refer to dry or green tubers; and 
lastly, ignorance regarding the races of plant grown. It is difficult to 
believe that soil or difference in methods of cultivation could account for 
a range of from 15 to 262 cwt. per acre. 

^ Preparation of the Various systems of preparing the Prepara- 

rhizomes for market appear to be in vogue. In Bengal they are cleaned, tion for 
stripped of the fibrous roots and heated gradually in earthen pots, the Market, 
mouths of which are carefully closed by lids fastened with cowdung. The 
rhizomes are thus stewed in their own juice and freed thereby of the raw EMzomes 
smell. Afterwards they are dried in the sun, for nearly a week, being ‘ 

protected at night from dew. In some localities (especially Madras) the 
rhizomes are boiled in water, to which a little cowdung has been directly 
added, this practice being believed to protect the tubers against insects. drlS^ 

In the United Provinces the bazdr-turmeric is prepared by boiling and xr. ptoy. system, 
drying in the sun. In the Kumaon district the prepared roots are soaked Kumaon 
in lime-juice and water instead of being boiled anew. In the Panjdb the sS&m 
drying is done by artificial heat. Lime-juice. 

^ Uses of the Turmeric .—When intended to be used as a dye the Dye. 
rhizomes are boiled a second time, powdered while still wet, and a decoction 
made of this paste with water. The history and properties of turmeric 
Dye have been very fully dealt with in the Dictionary and it is unnecessary 
to repeat the details here, though desirable perhaps to invite attention to 
recent publications. Formerly turmeric dye was very largely used in 
India at marriage ceremonies, etc., but this practice has considerably 
declined of late. On ceremonial occasions it was also largely employed to 
rub on the skin, and is so used to this day. [0/. N. N. Banerjei, Monog. Dyes 
Beng., X896,15-6.] The dye is cheap, easily prepared and easily removed, 
but these conditions are also even more characteristic of aniline dyes, which 
consequently largely replace the old vegetable dyes. The principal use 
of the dye in India at the present day is as an auxiliary to such other Auxiiiarj to 
dyes as al-dje (Morinda tinetoria), safflower (Carthmmis), lac dye 
(Tachardia), etc., etc., and in the production of shades of green along 
with indigo. It is still fairly largely employed in calico-printing and in. 
the coloration of Native-made paper. In Bingal it is extensively employed 
in dyeing cotton clothes, toys and other articles of sola pith (JEschynomene 
aspera, pp. 29-30). In the United Provinces it is said to be more 
commonly used as a condiment than as a dye, and is as a rule grown along 
with Colocasia antiquorttm (Hadi, Monog. DyeSy U. Prov., 1896, 77). 

447 


TJ. ProY. System. 

Kumaon 

System. 

Soaked in 
Lime-juice. 


CURCUMA 

LONOA 

Turmeric 

Mordants. 


Oloaring-acids. 


Medicine. 


Food. 


Trade, 


Satara District. 


Exports. 


Ctountries to 
wMcb exported. 


Local Traffic. 


THE TURMEEIG PLANT 


India Tcst-pa 


rarely required witli turmeric since the dye attaches itself 
vellow ^ cotton. Calcutta dyers, however, obtain a brilliant 

mA ^ turmeric with sajji matti (carbonate of soda, p. 51). The 

Kumaon is dependent on an important chemical 
'ima 1 n fleeting, but Fawcett {Monog. Dyes, Bomb., 

tnat the colour can be made more or less fast by adding to 
s<^hLtion a preparation of pomegranate rind. The use of vege- 
clear dyes is common all over India, and these are often 
p eu ot as making them permanent, though that is not so. Thus, for 
exainpie, iluncan (Monog. Dyes Assam, 1896, 22-3) observes that in 
c ar a light yellow dye is produced by boiling turmeric with a “ sour 
emon-like fruit called thaiJcar.'^ Alkalis deepen the colour, making it 
almost red,^ while alum purifles it. For this reason a common test in India 
tor alkalis is paper saturated with an alcohohc solution of turmeric. The 
action ot the alkalis turns the paper brown. In Europe turmeric is still 
employed m dyeing compound shades of wool, usually in conjunction with 
OTcmt (a purple lichen-dye from Moceella tinctoria) and indigo extract, 
mm Lised on silk (Eawson, Gardner and Laycock, Diet. Dyes, etc., 

1901, S39). Lastly, turmeric is said to be employed in the adulteration of 
mustard and to colour varnishes. For the uses of turmeric in Medicine 
the reader is referred to the Dictionary or to the Pharmacogra'phia Indica, 
(in., 407-14), where also will be found a long discussion of the Indian 
ceremonial utilisations of the dye. As a Food adjunct turmeric is chiefly 
employed in curries, of which it is an indispensable ingredient, and in 
colouring food-stufe, etc. The leaves are used as a condiment, especially 
with fish, which are wrapped up in them and then fried. 

The reader will find much useful information regarding commercial 
turmeric in Hanausek’s Microscopy of Technical Products (Winton and 
Barber, transL, 1907, 262-6), the appearance under the microscope of 
the various grades, their adulterants, and methods of examination of the 
same being fully exemplifled. 

Production and Trade .—Eecent returns do not show the total area 
under this crop. Mollison speaks of 5,300 acres as the Bombay por¬ 
tion in 1898, and the official statistics for 1905-6 show the area to have 
been 5,581 acres, of which 4,414 acres were in Satara district alone. Some 
years ago the total for all India was estimated at 56,500 acres, but the ex¬ 
tensive use of the tuber and the remunerative character of the crop would 
total Indian acreage may be considerably larger than that 
mentioned, though, as stated, it is impossible to furnish the exact acreage. 

The exports of turmeric to foreign countries show considerable fluctua¬ 
tions. Milburn (Or. Comm., ii., 542-3) gives the imports into England by 
the East India Company in 1805 as having been 422 cwt., valued at £1,052, 
and the duty £2 16s. per cwt. The Exports from India amounted 
1899-“1900 to 48,000 cwt., valued at Es. 5,78,199. In 1901-2 the 


m 


figures were 82,436 cwt. and Es. 9,40,215; in the following year they 
rose again to 126,076 cwt. and Es. 9,87,577; but sank in 1903-4 to 68,234 
cwt. and Rs. 4,52,653; in 1906-7 to 62,246 cwt. and Es. 7,08,967. The 
bulk of the trade goes to the United Edngdom, the Straits Settle¬ 
ments, Aden, Ceylon, Germany, Arabia, Persia and Turkey-in-Asia. Of 
the foreign traffic Bombay contributed 33,477 cwt. in 1906-7; Madras 
16,231; and Bengal 11,988, but ordinarily Madras supplies more than 
Bombay. The total amount of turmeric exported coastwise in 1903-4 
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was 121,540 c\rt., valued at Rs. 9,15,556, of wliioli Bengal took 53,308 cwt 
and Bombay 43,661 cwt.; the coastwise exports, however, have since 
fallen to 63,122 cwt. m 1905-6. The Bengal supply came from Madras 

fh? presidency. Madras is thus Madraa OMef 

the presidency most concerned in the external supply, and Bengal the 
most dependent of all Indian provinces on external production. The 

river was in 1906-7, 641,662 cwt againsf 
^6 009 cwt. in 1904-5. The chief distributing provinces are usually 
Madras, Bombay and Bengal, and of the ports, Calcutta followed by 
Mombay are those most concerned. But the rail-borne traffic from Cal- 
consequence of the large receipts by sea from Madras. 

Witn regard to commercial qualities, Semler (Trop. MonA. 1900 ii 6391 ... 

Mys that the best turmeric is considered to be the Chinese, especially 
J^ormosan; the next the Indian, produced in Bengal, Pegu, and Madras • 
whilst Bombay and Sind afford the worst qualities. As a rule turmeric 
IS sold in Emope in powder-form, but if the solid be desired, the rhizome- 
nn^gers shoffid be chosen big, hard, heavy and difficult to break, deep- 
coloured, with warm aromatic taste and a distinct aromatic effluvia. In 
these directions for selection, Semler practically repeats the advice given bv 
Mburn m 181.3 (^-c. 542), but it is possible they are quite applicable to 
the modem trade. The price on the European markets varies from 12s 
to 265. per cwt. 

lOf Montgomery Martin, Hist, Antiq,, etc,, 1838, ii., 834-5: Taylor Tovoa 
J^acca, 1840, 139; Journ. Soc, Ghem. Indust., 1895, xiv., 1079 ^ Woodrow 
479-80 ; Russell, Monog. Dyes, G. Prov., 11-5 ; Holder, Madras, 

-^>2/65; Andrews, Ind. Text, Journ., viii., 59; Hurst 

1900, 255-6; Thorp©' 

Appl, 1900, iii., 886-9; Allen, Gomm. Or. Anal., hi., 458-61 • 8oc 

1559-60 ; Greenish, Micro. Exam, of Foods and Drugs, 

1903, 286-7 ; Joret, Les PL dans UAntiq., 1904, ii., 265 ; Blyth, Foods Their 
Comp, and A^l,, 74, ^0-7, 141, 490 ; Leach, Food Inspection, etc,, 1905, 350-3 • 

Hanausek, M%cro. Tech. Prod. (Winton and Barber, transL), 1907, 262-6.] ' 

T. i>C.; FI Br, Ind„ n., 92* dep 

Dutffie and Fiffier FkU Gmden Crops, pt. ii., 24-5, pi. xxxv; Church! ilfeTsU. 
Food-Grams of Twd. 124 ; MoUison, Te^dooolilnd. Agri.,m., 84-5 ; Duthie! Cluster- 
Fl. JJffer ^ng. Flam, i., 247-8 ; Cooke, FI. Pres. Bomb., i., 308; Legu- bean. 
MraosiE. The Cluster-bean, guar, garni, gumr, kuwdra, kauri, kachhur 
khurti, darafki, mvtki, huru raker, pai-pdzoon. A robust a-ntiTial puigi 
cultivated in many parts of India from the Himalaya to the Western 
Jr'emnsffia, and never found truly wild in any part of India. 

Tr,v and Baroda Territory ^ ■ 

cereals; (2) aotia guvdr, 0 , 0 ^ 
eight to ten feet high and sown extensively in Gujarat. It is raised aa b «>iod? 
plant to ginger and the leaves are left on the ground as ween manure ■ m the 

cucumbers, belif ^nS^rMay ^d 
TOigated tiU the rams. The pods are used as a vegetable and served like :^enph 
beansj (3) desh^, the common form with violet seeds, sown as an ordinarv 
crop and extensively used as cattle-fodder. Duthie and Fuller mention I 
orm known as deohand kawdra, which is often cultivated in the XJuited Fro- 
or shade plant. They observe also that when the plant is 
f vegetable It IS grown on highly manured land near villafes, but 
when raised for cattle-fodder is cultivated on light sandy soils. It is sown 
at the conmencement of the rains and cut in October. O^e average vield of 
dry puls© is about 10 maunds to the acre. Guar is specially suitable as a green 
manure or green fodder crop owing to the amount of iritrogen it contains aM its 
comparative freedom (when young) from fibre. Church gives the nutent ratio l^anure. 
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of tlie dry beans as 1:1*7, and the nutrient value 79. In certain districts, such 
as Meerut, where this plant is regularly and largely grown as cattle food, the 
breed of animals met with is remarkably fine—a high testimony to the care taken 
of them. 
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CYMBOPOGON, Sprenf/., PI Mm. Cogn. Pugil, 1815, ii., 14 ; 
Andropogon^ Linn., subgen. Cymbopogon, Bentli. <§ Hook., Gen. PL, iii., 
pt. 2, 1133; Hack., in DC., Monog. Pkaner., 1889, vi., 592; FL jBr. 
Ind., vii., 202-10; Stapf, Kew Bull., 1906, 302-64; GEAMiNBiE. 

I have decided to retain Cymhopogon as a separate genus instead 
of placing it under .Androgmgoih, but I confess to being influenced more 
by industrial than botanical considerations. While engaged writing the 
brief account that follows, of the Indian economic species, certain speci¬ 
mens were received at Kew, which necessitated a re-examination of the 
genus or rather the sub-genus CgnHM>p<>g<m. Dr, 0. Stapf entere<l on 
this study energetically, and his report which has since appeared deals 
with the botanical aspects more thoroughly than can be attempted in 
this work. He has, however, most obligingly permitted me to consult 
him freely, and has done me the favour to read through the brief 
abstract of the subject here given, and to offer useful suggestions. It 
may be said that the practical result of his studies is the definite 
establishment botanically of the plant that yields the Lemon-grass Oil of 
India as distinct from the Citronella Oil of Ceylon. 

The present may be described as a genus of grasses that contains some forty 
species, widely dispersed in the tropics, principally of the Old World, rare in the 
temperate regions, as also in America. The species that are of chief economic 
value are aromatic, but it would almost seem as if that property hadboen acquired, 
or rather was dependent on enviromnent for its existence or its intensity. There 
are four essential oils recognised by the chemist and in trade. These are Palmarosa 
(Rusa), Citronella, Lemon-grass, and Ginger-^ass Oils. While that is so, a few 
writers have affirmed that these are not necessarily the produce of separate plants, 
but may be a consequence of climate and soil or of methods of cultivation and 
seasons of collection, or systems of preparation if not oven degrees of adulteration. 
It is certainly the case that a species or variety that will yield the oil for which 
it is noted in one region, may not do so (or only to a very small extent) in another. 
But while environment doubtless exercises a powerful infiuence, it seems certain 
that the properties recognised by the chemist can alone be secured by the culti¬ 
vation of particular forms that are Imown to yield these- It accordingly follows 
that the selection of stock with this (as with all other cultivated plants) be¬ 
comes a question of supreme importance. In India on© or more species of 
eyn,hopag 0 n occuT from tho extreme north in Afghanistan, Baltistan, Tibet 
and SiMdm, to the extreme south at Cape Comorin. And what is more sur¬ 
prising, some of the forms are dispersed from the tropical plains to the temperate 
alps. One exists in the vegetable gardens of the well-to-do from one end of 
India to the other (a few roots, at most, in each garden), the leaves being plucked 
and used in cookery (Firminger, Man. Qard. Ind., 322). That particular plant 
appears, however, to fiower very rarely, and it has accordingly not as yet been 
satisfactorily described. In the Dictionary I assumed, as others had done, 
that cUrmf%€m., DC., might be the Indian garden plant. The name 

cMratuB suited its properties and popular reputation. De Candolle has no¬ 
where, however, described the plant to which he gave that name, but Nees {Altg. 
Oartenzeit., 1835, 265) accepted A. eitrutmmf DC. Recently a fairly extended 
cultivation of what is spoken of as Lemon Grass has taken place in Travancor© 
and Cochin. The oil obtained from that plant has been pronounced different 
r superior to either the citronella of Ceylon or the rusa 

of the Deccan. The rapidly expanding trad© in this Cochin oO has caused an 
mquiry to be mstituted with a view to extending its cultivation in the West 
Indies. The oft-repeated statement that it exists in India both “wild and 
cultivated ” is, however, distinctly misleading. In Ceylon €. JX'uratm might 
h® spoken of as systematically cultivated, but there is no production of it in, 
India for commercial purposes. 
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CYMBOPOGON 
MARTINI 
Bnsa Oil 

C. MaTtinL Stapf, lx. 335-41, 359-60; Andropogon Martini, 

Roxb., and the A. Schcenanthus of most recent authors, but not of Linnaeus ; U 249-62. 
FI Br. Ind., vii., 204-5, 

This is the Eusa Oil plant of Northern, Western and Central India, 
which in European commerce has received various names, such as ‘‘ Pal- 
marosa,” ‘‘ Bast Indian Geranium,” or simply ‘‘ Indian-grass Oil,” 

“ Nimar Oil,” etc., etc., the inferior qualities being sometimes returned 
as “ Ginger-grass Oil.” The vernacular names are numerous, but since 
it seems probable that no form of €. FTardtcs exists as an abundant wild 
plant on the plains and lower hills of the region where the rusa oil is 
mainly produced, the names given in that country must be viewed as 
denoting the present species, except where they may embrace one or 
other of the forms of O. SchmnantJius as well. In South India wild 
forms of both C. JSfardus and €. Bchoenanthus are met with abun¬ 
dantly, and the vernacular names for the grass oils of that portion of 
India hopelessly confuse the species. It has been suggested that the 
most general name “ rusa ” or ‘‘ rusa-Jcatel ” (abbreviated into “ roshel ” . 

and rose oil) is in reality a corruption from “ rose,” seeing that the most 
important use of the oil is the adulteration or fabrication of rose oil. But 
as opposed to that view it may be mentioned that until very recently 
(if not even to-day) the people of India were not aware that the oil they 
sell goes mainly to Turkey to be used in admixture with rose oil. The Bose on. 
most general names are — rusa, rosa, rauns, rhausa, rhaunsa, roinsa, rosha- Sanskrit Names. 
gavat, roMsJi, also gundhabena, mirchiagand, mircha, mahora, gandi, panni, 
chipara bhor, tikJiari, tikadi-moti, etc. According to Dutt {Mat Med. 

Bind., 271) and the authors of the Pharmacographia Indica (Z.c. 557), 
it is bhustrina, bhutrina or Earth-grass of the Raja Nirghanta and is the 
rohisha of the Sanskrit authors and the the well flavoured,” and 

the su-gandha —the ‘‘ agreeable odour,” of recent classical writers. 

Varieties and Eaces.—It is a perennial grass plentiful throughout the Varieties, 
warmer tracts of India. There is no very direct evidence, however, of its 
being anywhere cultivated, though certain tracts of country are more or 
less protected and regularly leased out for the supply of the grass employed 
in the manufacture of the oil. There are six varieties of the species, de¬ 
scribed in the Flora of British India, two 6f which are Burmese plants not 
apparently utilised industrially, and a third would appear to be unim¬ 
portant. Stapf has raised to specific rank the following of these varieties; 
but while the first mentioned aflords the true rusa oil, the others may be 
and in some instances have been used apparently for the same purpose :— 

{a) C, Martini, stapf; A. Martini, Boxb., FI. Ind., i., 277; A. nardoidea, Nees 
(in part); A. pachnodea, Trin. ; A. Schoenanthua, Idahoa, Journ. Bomb. Nat. 

JSiat. Soc., 1889, iv., 120. 

This is the plant collected by General Martin in Ballaghat, Mysore, in 
1791-2 and cultivated by him afterwards at Lucknow, There are specimens 
of it in the Kew Herbarium from Kashmir, Panjdb hills, Simla, Almorah, 

Garhwal, Nepal, also the Black Mountains, etc,; of Bengal from Bajmahal and 
Singhbum; of the Central Provinces, from Chanda district ; from Bombay; 
from Rajputana; and lastly from South India. 

(6) C. csesius, stapf; A. ccBaivs, Neea (in parti. The majority of the specimens 
of this form seen by me in the Kew Herb^ium came from South India. 

It is evidently the plant of which Herbert de Jager wrote, in 1683, that he 
fotmd whole fields fragrant with it when travelling in Coromandel, and of 
which he found the people of Golconda preparing a perfume. 

(o) C. polyueuros, stapf; A. versicolor, Neea, in Wight, Gat. n. 1705; Lisboa, 
to. iv., 120; 1891, vi., 66; A. polyneuroa, Steud. A South Indian plant, 
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but. mention is made of its having been procured from the Central Provinces, 
and of its existing in Ceylon. A specimen was sent from the Botanic Gardens, 
Nilgiri hills, with a label bearing the following remark:—“ Wild on the 
grassy hills about Ootacamund and from which species the oil, shown as 
specimen No. 98, was obtained in Feb. 1902.” 

According to Forsyth (1827) the best rusa oil is obtained from the first 
few cuttings, and an inferior oil from the second crop of the plant. The authors 
of the Pharfmeographia Indica (1893, 558) say the grass is called motiya when 
young and of a bluish colour, and soufiya when old and rod-coloured. This 
view was also advanced by Lisboa, who speaks of the change from the bluish- 
green to the red infiorescence as a characteristic feature of the autumn in the 
country where the grass is at all abundant. It would thus seem that certain 
authors often uphold the opinion that tho variety is but the autumn 

condition of the variety or perhaps rather that is the loss robust 

condition foimd on dry soils as well as the autumn growth of Martini, In part 
support of that view I would point out that while many writers, including the 
original discoverer of the plant, speak of it as found on the dry hillsides, others 
repudiate that statement and say it is met with only in low-lying damp or marshy 
soils (Ind, For.f 1901, xxvii., 602). On the other hand, tho strictly botanical view 
of the above varieties is supported by tho author of tho Kkandesh Gazetteer (1880, 
23), who says there are two forms which grow freely at Akrani, tho one with 
bluish flowers, called sopMa, the other witli white flowers, called motia ; the 
ofl from the last fetches the higher price. Duthie had two specimens sent to 
him by a correspondent in the Central Provinces, who strongly maintained that 
they were two distinct plants. 

Beasoning back from the chemical results, it would seem as if the varied 
qualities of rusa oil might all be obtained from one or from more than one variety 
of c. Martini, but that tK x'ardtm, while it yiolds the varying qualities of ci- 
tronella oil, is not capable of yielding rma oil as well. The assumption that 
the South Indian cultivators are producing lemon-grass oil from the same plant 
as that from which they have recently begun to produce palmarosa {rusa) oil is, 
therefore, not correct. And what is even more to tho point,the reputation of their 
lemon-grass oil, as rich in citral, will bo destroyed should they take to mixing it 
with rusa. These both afford geraniol, tho perfume for which they are valued 
by the soap manufacturers. [Cf. Gildomoister and Hoffmann, Volatile Oils^ 132.] 

To tho promising now industry in lemon-grass oil, definite knowledge re¬ 
garding the individual properties of the plants grown may be said to prepare 
the way for more rational efforts in production. As already stated, it is essential 
to enforce recognition of four distinct oils—Citronolla, Lemon, Busa and Ginger- 
grass, with varying qualities of each, and in consequence to recognise four distinct 
plants as affording those oils. The present species is that which yields 

RUSA OIL. — Central Provinces.— Tim industry of preparing this oil, 
so far as can be discovered, is a comparatively modern one. No mention 
is made, in the list of court perfumes used by the Emperor Akbar in 1590, 
of any form of grass-oil. [Of. Ain-i-AJebari (Blochmann, transL), 57.] 
The oldest detailed account of Indian rusa would seem to be that written 
by Forsyth [Trans. Med. and Phjs. Soc. Calc., 1827, iii., 213-8) regarding 
the district of Nimar (Nemaur) of the Central Provinces—hence the trade 
name of Nimar oil. The grass, he says, is met with in frequent distinct 
patches in the greatest abundance along the foot of the Vindhya hills in 
the vicinity of Gaum Ghat, and thirty miles farther west on the tableland 
of the same range near Nalcha, at which places only he believed it to be 
prepared to any appreciable extent. By about the latter end of August it 
begins to bud, and continues to flower in tolerable vigour till the end of 
October, during which period alone it gives out the oil in sulficient quantity 
to cover expense and trouble preparation. 

The oil is obtained by distillation. A wrought-iron boiler is fitted 
over an earthen fireplace and surmounted with a head from which two 
straight tubes, from five to six feet in length and two inches in diameter, 
conduct the vapour into a couple of large copper receivers immersed in 


452 









CYMBOPOGON 

RUSA OIL MARTINI 

Produetion. 

cold water. At the conclusion of the process the condensed fluid is poured 
into a large wide-naouthed vessel and permitted to stand for some time, 
when the oil may be skimmed o3 the surface with a small spoon. 

The plant is cut across when it begins to flower and bound into oJ 

small bundles or manifles, 250 to 300 of wbicli are placed in the boiler 
and so much water poured over them as to leave a sufficient space for 
ebullition. The process occupies about six hours, and there is a succession 
of attendants so that the charge is repeated about four times every twenty- 
four hours, and about one seer of oil is thus obtained. In passing through 
the hands of the traders this oil is largely adulterated with gingelly oil. 

From the various reports that have been published by the Forest De¬ 
partment it would seem that a great improvement has taken place, with 
a corresponding expansion of the production, in the Central Provinces. 

In the Annual Eeport of that Department for 1903 it is stated that the 
industry appears to be extending in Nimar, whilst it has been carried to Expanding 
Betul, Hoshangabad, Mandla and Seoni. It is then added that there is no 
reason why it should not become an important industry. A. D. Bhote 
gives in the Indian Forester (1901, xxvii., 602) an interesting account of the 
rusa oil industry of Hoshangabad. He says that 500 lb. of dry grass yield Yield. 

2 lb. of pure oil. Schimmel & Co. mention a case where 373 lb. of grass 
from Khandesh distilled in Bombay gave 1 lb. 5| oz. of oil. 

Bombay. — The production of this oil was fostered by the Muham- Bombay, 
madan rulers of the Deccan, hence Khandesh oil came to be more spoken Khandesh Oii. 
of than that of Nimar. Some writers in Europe would appear to have 
thought Nimar and Elhandesh were one and the same place. [0/. Sawer, 

Odorogra'phy, 46.] Speaking of the Khandesh industry, the Gazetteer 

affords useful particulars. It would seem that the original seat of the 

industry in that province was Pimpalner, but the manufacture has spread 

to Nandurbar, Shahada and Taloda. The makers are Muhammadans, 

who,^ at the close of the rains (about September), as the grass is maturing, 

buy it from the Bhils, stack it, and set furnaces on the banks of the brooks 

where wood and water are plentiful. The distillation pursued is in all DistiUation 

essential points the same as that of Nimar, except that when the cauldron feature. 

which serves as a condenser begins to vibrate, it is removed from the 

stream, emptied and reffxed. The fluid from the condenser is stirred 

until the oil begins to form. To make very strong oil, the contents of 

the condenser are redistilled; the oil which forms on the surface is KedistiUatioii. 

then skimmed off and the distillate used as the water for a fresh charge 

of the still. The oil is packed in skins and sent over the Kundaibari Pass Packed in SMns. 

to Surat or vid Dhulia and Mammad to Bombay. 

Betat .— Wkih touring in Berar • (Ellichpur district in 1894) I devoted Berar. 
some attention to the rusa oil manufacture at Muktagiri. Four stills 
were found by me fitted into a furnace with their condensers submerged 
in a stream. The plant used was C. Martini, Staff, found on the dry 
hilly slopes around the distillery. The crop had been cut and stacked. Distillation, 
pending the termination of the rains. During the time of my visit in 
December it was being distilled. The flowering tops had been cut and 
tied into pulis or bundles, each containing from 60 to 8Q stalks; five 
of these were tied into a larger bundle; 20 of these larger bundles were 
counted as 100. Into the boiler from 230 to 350 pulis were placed, and 
packed transversely. Over this was poured four kerosene tins of water. 

Each charge was said to yield i]ph0tc^s, or one-fifth seer of oil. The dis«» Yield of oe. 
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tillate (or fluid obtained from tbe condenser) was decanted on 
tbe water being allowed to strain ofl slowly, and thrown away, ax'x<- 
not used a second time as in Kbandesh. But before decanting, tb-<^ 
slammed ofl with a feather certain globules of oil that had fori^^'^' 
the surface. This was said to be the finest and most highly 
and though troublesome it was profitable to remove it by itsesl-^ 
although only a few drops were obtained from each distillate-^ 
the greater proportion of the water had been strained off, the 
and water was placed in a clear glass bottle, and, the hand bei33.| 
against the mouth, it was inverted. The water was then allo*v4s 
gradually escape, and the oil thus purified. It is at first dirty 
colour, but clears as it is kept. According to the estimate made- 
on the spot, from the daf;a furnished by the owner of the distilled 
cost of worldng each still, including labour, rent of land, hire of app^ 
etc., would be Rs. 1-12 and the net profit Rs. 1-10, even were the e 
pure; but it is largely adulterated with kerosene oil. It is sold L 
Rs. 9 a seer (2 lb.) I was told that Jamod, in Akola, had the beBti 
of all the localities in Berar for its rusa oil. 

Madras ,—Mention has been made in the concluding remarkis 
O. polynenros (above) of a new supply of what would appear pa.li 
oil having been organised in South India. But let it be here 3 ro_ 
that Stapf regards that as a distinct species, and, therefore, very 
the oil may have distinctive properties of its own, though classed 
as a quality of rusa or in some cases of lemon-grass. The subjec*t5 
found dealt with more fully below under the trade of lemon-gxra 
flextiostis. Instead of being exported from Cochin along wi' 
lemon-grass oil, this is conveyed to Bombay and shipped from 
Europe and America, in direct competition with the Khandesh aixcl 
oils. This has so materially increased the supply that a serious < 
in the price paid has taken place. Schimmel & Co. {Semi-Arh9^^^ 
May 1904, 54) say, “ The producing districts have been extended so 1 
that it is difficult to arrive at a proper estimate of the market, aui 
an extremely difiicult matter whether to advise buying at prese 
prices or not.’^ “ An excellent selection of qualities of so-callo< 
Indian geranium and palmarosa oil of the last harvest is availa.L> 
is quoted lower than at almost any previous time.” It seems fairly ^ 
that the increased production and high-class degree of oils offer esc: 
direct result of the South Indian supply, and of the endeavouxrs 
Forest Department in the Central Provinces. 

Properties and Uses of According to Gildemeister 

mann {Volatile Oils, 281-5,433-4), the chemical examination of Rixs« 
to the discovery of geranhl, which is present in good qualities to blxc 
of 76 to 93 per cent., the greater proportion in a free state. Of c 
if present at all, there are traces only. It is thus an oil widely <3 
from that obtained from C. IVardiis, the citronella. It is a light-o 
oil, soluble in three or more parts of 70 per cent, alcohol. Its sapont i 
number lies between 20° and 40°, but after acetylisation betwo^ 
and 270°. It is frequently adulterated with various fatty oils^ 
with turpentine and kerosene, which latter lowers the specifio 
while the fatty oils raise it. 

It is chiefly used for admixture with rose oil, and, since it <3 
solidify by cold, it prevents the crystallisation of the rose oil* 
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and others tell us that it is redistilled in Paris, and in Turkey is subjected 
to a special treatment which appears to render it more fit to mix with 
atta of roses without betraying its odour; this consists in shaking it 
with water acidulated with lemon-juice, and then exposing it to the sun 
and air. By this process it loses its penetrating after-smell and acquires 
a pale straw colour. This was originally explained by Mr. Baur of Con¬ 
stantinople. It may, in fact, be said that the traffic in palmarosa oil 
is very nearly entirely for the production of cheap atta of roses, and hence 
purchasers of that article require to deal with firms that will give 
a guarantee of its purity, should they desire to possess the expensive atta 
of roses. fC/. Gildemeister and Hofmann, Ic, 433-5.] 

^ Indian Trade in Rusa .—It has already been stated that the traffic in Trade in 
this oil is mainly to Europe and from Bombay. Formerly it was shipped Rusa. 
to Red Sea ports and conveyed by land-routes, mostly via Cairo to Con¬ 
stantinople and thence to Europe. Hence it came to bear the absurd name 
(now happily discontinued) of Turkish Geranium Oil.” It is nowadays 
direct from Bombay to Europe, but in Bombay it is assorted and 
deposited within large tins or copper vessels of 100 to 200 lb. capacity. 

These are surrounded by a network of ropes, but are not placed within 
boxes. It has been estimated by Mr. Bhote and others that the annual 
exports ixom Bombay come to something like 50,000 lb. In the modern Exports, 
trade Ellichpur in Berar has become one of the chief towns of Northern 
India, from which Bombay draws its supplies. But that estimate must 
very possibly refer to the produce of Bombay and the Central Provinces 
alone, since the actual exports in 1902-3 were returned at 125,595 lb. The 
diference is possibly a direct evidence of the immense supplies being 
nowadays derived from South India. Of these exports, France, Germany, countries to 
the United Kingdom and the United States are the receiving countries, consigned, 
mentioned in order of importance. 

The value of the essential oils exported from Bombay (chiefly rusa oil) Prices, 
was returned as follows :—1899-1900, Rs. 2.78,005 ; 1900-1, Rs. 3,41,670 ; 

1901-2, Rs. 6,10,783 ; 1903-4, Rs. 5,38,774 ; 1906-7, Rs. 3,19,949. At 
the prices presently ruling, palmarosa oil is sold wholesale at 3^. a 
pound, and ginger-grass oil at 2s. M. 

C. Napdus, Rendle, Welw. Cat African PL, ii., pt. i., 155; Stapf, D.E.P., 

Kew Bull., 314-8, 354-5; Androfogon Nardus, Linn., FI. Br. Ind., vii., 1*5 247-9. 
205. 

As recognised by modern botanists this is a protean species, since it 
has been made to embrace some ten varieites. Stapf has, however, come 
to the conclusion that it is perhaps more expedient to treat the follow¬ 
ing as distinct forms : C. Nardus, Rendle, C, eonfertiflortis, Stapf, 

O. flexuosus, Staff, and O. citratiis, Staff. For the purpose of this Associated 
work it would seem sufficient to group them together, treating the first 
as more especially the commercial plant. Thus constituted it occurs 
throughout the hotter parts of India, Burma, the Malay Peninsula and 
Ceylon, and is distributed to tropical Asia, Africa and Australia. But it 
would almost seem as if some at least Of the better-known oil-yielding 
forms had (as cultivated plants) originated in the Malaya, since even in 
Ceylon citronella is admitted to be different from the undoubted indigenous 
stock. In India no form of U. Nardus (other than the allied C. citratus) 
existed until quitejrecently in a state ol systematic cultivation. In any 
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effort at extended production it would, therefore, seem essential ^ that 
separate attention be given to the forms of this and the allied species as 
established by Stapf, namely :— 

{a) C. Nardus proper. The Citronella Grass. The first definite account of 
this grass would appear to be that given by Grimmius {Laborat. Zeylon.)^ an 
author who died in 1711 but who mentions the oil made from citronella. Stapf 
remarks that he is unable to distinguish the different kinds of Ceylon 
citronella, but in his opinion all the cultivated races have been derived from 
C. eon/ei'tifloriis, Stapf. 

This is the pangiri maana grass of Ceylon, and is there only known in 
cultivation. It now seems possible that many of the vernacular names 
given in the Dictionary under this species belong in reality either to the 
plant given below as c. flcocttosttH or to one or other of the forms of c. Martini. 
The present plant does not appear to have been known to the Sanskrit, 
Arabic or Persian medical writers. It owes the botanical name Xartttis very 
possibly to a confusion. Linnseus assumed {]\dat. ISfed., n. 32) that it was the 
nard of India: it was early known in Europe as epica indica or spigo nardo. 
But it is surprising that there is no very distinct early record of the wild plant 
having been systematically distilled in South India as C- Martini is in the hTorth, 
although it is probable that Ainslie may be alluding to it, since botanically 
the cultivated stock would appear to have been derived from a plant that is 
wild in South India. 

CITRONELLA Cultivation in Ceylon. —It is cultivated chiefly in ♦ 
Ceylon and Malacca. Winter {Chem. and Drugg., lii., 646)—one of the largest 
distillers of citronella oil-says there are two varieties.^ These are (1) a 
form known as lana latu, which appeared naturally in 1885 ; and (2) 
another, known as maha fanigri, which represents the older stock—a 
more delicate plant than (1). There is no specimen in the Kew Herbarium 
specially labelled as maha pangiri, but there is one of lana batu. This is 
C. JVardus proper, but it is attacked by a form of UstMago or Smut—a 
parasitic fungus—that lives within the tissues of the plant throughout its 
life, and may thus possibly influence materially the yield of the essential 
oil. This might (if so desired) be completely eradicated by the seed being 
previously washed in water at a temperature of 120° F. In the Administra¬ 
tion Eeport of the Eoyal Botanic Gardens, Ceylon, for 1903, mention is made 
of the appearance of Ergot {Claviceps) as a disease on the maana grass. 

It is said that the lana batu is the most widely distributed form of this 
species and can be produced on soils of a much poorer quality than those 
required for the maha pangiri. The plantation once established needs 
little attention further than to cut the shoots systematically so as to prevent 
flowering. There are two seasons, the first and principal in July and 
August; the second from December to February. The yield averages from 
16 to 20 bottles (according to some writers 22 to 28 lb.) per acre for the 
first crop, and 5 to 10 bottles (7 to 14 lb.) for the second. But with age 
the plant yields less and less, so that by fifteen years the plantation has to 
be renewed. The yield also varies greatly with seasonal conditions. In 
the Ceylon report above mentioned particulars will be found of test ex¬ 
periments on the yield of different forms of the plant, as also different 
seasons of collection. The variability will be seen to be remarkable, es¬ 
pecially the lower yield of the indigenous as compared with the introduced 
and cultivated forms. •» 

In Ceylon the distillation is accomplished by direct steani without the 
addition of water to the grass. A charge of dry ^ass is distilled, in about 
six hours, and the exhausted grass, after being dried in the sun, is^ used as 
the fuel for the works. CiironeUal is the principal bearer of the citronella 
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odour. The lana hatu variety yields an oil that contains cifronelfa! (28*2 
per cent.), is relatively poor in geranioJ (32*9 per cent.), a:ffiords methyl 
eugenol (8 per cent.), and has a high specific gravity. It constitutes the 
bulk of the citronella oil of commerce. The oil of maha fangiri contains 
50*45 to 55*34 per cent, citronellal, 38*15 to 31*87 per cent, geraniol, and 
only 0*78 to 0*84 of methyl eugenol. The low percentage of the last-men¬ 
tioned substance accounts for its low sp. gr. The maha fangiri^i^ the 
first quality, and is often in trade called “ Singapore^ Citronella,” while First Quality, 
the lana hatu is the second quality. Citronella is mainly in demand by 
the soap manufacturers on account of its geraniol, one of the chief con¬ 
stituents of rose oil. ^ 

Trsidc in Citton&llB ..—The traffic in this oil first attracted attention Trade, 
about 1887, when the exports from Ceylon were returned at 551,706 lb.; in 
1890 they became 909,942 lb.; in 1895,1,182,2551b.; in 1900,1,409,0561b.; 
in 1901 they stood at 1,430,1681b.; and recently (1902) suffered a serious 
decline to 1,294,750 lb.; and in 1903 still further to 1,062,594 lb. But 
the decline in the production has caused a satisfactory rise in the price nise iu Price, 
from M, to Is. M. per lb. Schimmel & Co. say the demand at present 
exceeds the supply, and that a decline in the price is inconceivable. The 
oil goes mainly to England, America, Germany and Australia. The industry 
centres chiefly in the southern parts of Ceylon, where there are said to be 
50,000 acres under the crop, and over 600 stills at work. As compared with 
this the production in Singapore is reported hardly to exceed 30,000 lb., Singapore, 
obtained from about 2,000 acres. 

The Ceylon traffic has suffered, however, very greatly through adultera- Muiteratiou. 
tion with kerosene, fixed oils, and more recently alcohol, as also in conse¬ 
quence of overproduction. Of late the vigorous development of the Over production, 
cultivation in Java and the rise of the Travancore industry in lemon- Java, 
grass oil are circumstances that have operated unfavourably on Ceylon 
production. Mr. Bamber (the Ceylon Government Chemist) has in¬ 
terested himself in this subject and has invented a process by which 
the adulteration of the oil that is being exported may be readily and 
effectively detected. Satisfactory endeavours are being ^ made by the 
Ceylon Government to improve the methods of production and manu¬ 
facture presently pursued by the Natives and to discountenance if not 
to check adulteration. 

(6) C. jflexuosus, Stapf. The Malabar or Cochin. Grass. This is the Lemon- IVtalabar or 
grass plant of Travancore. Stapf draws my attention to the fact that an Cochin 
excellent figure of this plant was given by Rheede (JSorL Mai., 1703, xu.. Grass. 

107, t. 57), who calls it kodi-pullu. It is the ginger-grass oil (suhhanaru ptllu) 

# of some writers, such as Ainslie {Mat. Med., ii., 401), spoken of as procured 
from the Courtallum hills and from Tinnevelly district. It has been dis¬ 
tributed by Wight to herbaria under the name -4,. /lejctiosusi, Nees {Steudet 
Syn. FI. Oram., 1855, 388). 

LBMON-QRASS OIL -Very little of a definite and trust- Travancore 

■ worthy nature has been published of the ppduction of this grass as distinct ^ 
from several others that are known to b*e grown. Every writer on the 
subject of the grass oils of India speaks of Lemon-grass Oil as being used 
by the Natives of India in the treatment of rheumatism^ and cholera. _ It Medicinal on. 
seems fairly certain that these passages have little to justify their retention 
under the present plant except where they make exclusive reference to the 
extreme South of India, and especially to the Travancore and Malabar oil. 

10f. Gildemeister and Hoffmann, Volatile Oils^ 1900, 285; Wiesner, Die 
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Eohst. des Pflanzenr., 1903, ii., 577, etc.] But wMle the greatest possible 
obscurity has prevailed as to the botany of the Indian lemon-grass oil 
plant, the chemical identity of the oil has been fully established. It was 
first made known in 1888 that the most interesting feature of lemon-grass 
oil was the large percentage of dtra! that it contained. This has been 
variously stated at from 70 to 80 per cent., and inferior or adulterated 
samples 40 to 50 per cent. It is employed in the manufacture of artificial 
perfumes such as the violet known as fonone, and like all the other grass 
oils is utilised mainly in perfuming soaps. The demand for lemon-grass 
oil has increased with surprising rapidity, and given to Soxxth India a new 
industry qi considerable promise. The Travancore area may be described 
as the slopes of the mountains to the north of Anjengo, close to Quilon. 
It would now appear the plant is both wild and cultivated. The hillsides 
are said to be fired in January to burn down the old and useless grass. 
Six months later the fresh crop is ready to be cut: by that time the country¬ 
side becomes dotted all over with furnaces and stills. During July, August, 
September and October operations are continuously maintained, but 
there would appear to be no second crop. Speaking of the more recent 
Cochin industry, various public newspapers have afforded a few particulars. 
Mention is made, for example, of Mr. Barton Wright having leased large 
tracts of lemon-grass land in Waluvanad and Ernad of Malabar and built 
a distillery on the most improved plan. The Moplahs are said to recognise 
twenty-seven forms of the wild plant, of which five only are of commercial 
value and one is cultivated and never flowers. The wild plants are of 
necessity forms allied to O. Wardus. Whether they all yield the same oil 
is doubtful, the more so since the allied form of €, N'€irdiis all yield per¬ 
fectly distinct oils. 

Indian Trade in Lemon'-srass Oil—hi recent returns we read of a 
new trade in rusa oil from South India to Bombay. As already ex¬ 
plained, that is distilled from a wild plant, possibly (I Martki/iy mr, 
polynetiros^ and unless it be used as an adulterant is perfectly 
distinct from the lemon-grass. Schimmel & Co. {Semi-Ann. Reft, 
May 1903, 42), speaking of the lemon-grass oil, say, It may be taken 
for granted that this new source of supply wdll in future form a strong 
competitor, and that the prices will permanently remain low, which 
would promote the consumption. At the present values the article 
will have all the more interest for the soap manufacturers, as the parcels 
which have appeared on the market were chiefly of such a fine quality as 
had not been met with last year.” It would thus seem certain that the 
aromatic grasses of South India (like those of Ceylon) yield at least two 
perfectly distinct oils—rusa and lemon, and that the traffic in lemon- 
grass has become an important one. This may be indicated by the fact 
that the wholesale price has increased from about 2s. a pound in 1891 
to 9s. 6d. (7|rf. per ounce) in 1904. The chief commercial centre is 
said to be Trivandrum, and the exports are made from Cochin and Quilon. 
In 1891-2 these came to 1,450 cases, in 1896-7 to 3,000 cases ; the subse¬ 
quent years were as follows 1899-1900, 2,792 cases ; 1900-1, 1,933 ; 
1901—2, 2,322 cases; and in 1902—3, 2,807 cases. But according to local 
reports the outturn of the last-mentioned year came to something like 5,000 
cases, each containing twelve bottles of 24-02. capacity. The statement 
is frequently made that the price paid for this oil has been forced up to an 
extent that greatly interferes with increasing demands. 
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(c) C.eitratus, Stapf, Kew Bull., 1906, 322-30; Andropogon SchcBnanthus, Linn. L.]S.P., 

Syst. (10th ©d.), 1759, 1304, Sp. PI. note; Roxb., FI. Ind., i, 274-5; Dalz. and 242-4, 
Gibs,, FI. Bomb., 1861 (suppL), 99; A. citratus. Trim. <Ss Hooh., Handbook FI. 

Geyl., V., 246; Ridley, Journ. Boy. As. Soc. (Straits Branch), 1891, 3. Lemon- 
grass of Indian vegetable gardens. This is the oli~cha, nili or lili-cha, hirva-cha 
{:=:greQnt&Sb),vdshanap~pullaoTvdsana-piUu,nimma-gaddi, dgya^ghds or agin ghds. 

The name cha (tea) is doubtless Chines© in origin but has been used in India for 
centuries, and indicates doubtless the us© of. the leaves as a flavouring ingredient 
with tea. The employment of such terms denotes, however, recent knowledge—or 
rather European knowledge of the grass. It is thus the edible lemon-grass or Indian 
verbena of Europeans. 

Stapf informs me that he makes the sereh of the kitchen gardens of the 
Malays, which is identical with the Lemon-grass of Singapore, correspond with 
th© vegetable garden plant of India. It was probably first mentioned by Franc. 

Martinellus (1604), and the earliest unmistakable description of it was given by 
Eusebius Nieremberg {Hist. Nat., 1635, lib. xv., ch. 19, 343), who called it tanglat, 
a name still in use in the Philippines. It is next mentioned by Bontius {Hist. 

Nat. et. Med. Ind. Or. in Piso, Ind. XJtri. re Nat. et Med., vi., 148), but Herbert do 
Jager in a letter to Rumphius, published by Valentini {Hist. Simpl., 1732, 392), 
points out that Bontius was wrong, and that does not grow in 

Java; Jager calls the plant 5ire,and this is apparently the first occurrence of that 
name. Rumphius, in a letter to D. W. ten Rhyne, also employed the name 
siree but added that it might be called th© sterile Indian seUmnetMthds in order 
to distinguish it from th© Arabian {Herb. Amb., v,, 181, t. 72, f. 2). Sam Browne 
{E. Ind. PI. in. Phil. Trans., 1702, xxiii., 1261-2) remarked that this grass was in 
his day used by the Portuguese women at Fort St. George, but was little esteemed 
by th© Natives. It was met with in gardens near th© sea coast, and had 
been introduced from Batavia about 1666 a.X). Lemon-grass was conveyed to 
England by Sir Joseph Banks in 1786. Roxbmgh gave a. Seiic&nftntuus the 
Bengali name of gandha-bend, but th© description and th© drawing made by him 
leave little doubt that the plant in question was th© present variety of Naraus. 

Culinary Lemon “grass. —From the observations already made (see p. 

450) it may be inferred that hitherto the very greatest possible obscurity 
has prevailed regarding the botanical sources of the lemon-grass oils of 
modern commerce. Before having seen Stapf s interesting report I had 
written that if not a perfectly distinct species (for which the name 
citratus had been accepted in the Dictionary and might with advantage 
be continued), the present plant would prove one of the many races of 
C. Nardus. Apart from the fact that there is a plant widely cultivated 
in Indian gardens which is generally designated lemon-grass (Lisboa, 

Bomh. Grass, 1896, 87), and that a grass oil (named lemon-grass) is in South 
India obtained from a wild and apparently ^stinct plant (see O. flexuosus 
above), there is the still further surprising circumstance that the trade 
recognises ‘‘lemon-grass oil ” as produced in Ceylon in addition tocitronella. 

[0/. Gildemeister and Hofimann, Volatile Oils, 288-9; Ann. Rept. Roy. 

Bot. Gard. Ceylon, 1903, 15.] It would thus appear that the Ceylon 
planters have for some time been regularly growing the lemon-grass 
oil plant. 

To obviate possible confusion between the edible lemon-grass of India Malabar and 
{€* citratus) and the lemon-grass oil of Malabar (O. fiexuosus), °° ^ 

Stapf uses for the latter the name Malabar or Cochin grass. Unfor¬ 
tunately, however, lemon-grass oil is by no means exclusively obtained 
from Malabar, and “ lemon-grass ” is hkely, therefore, to be continued 
to designate the oil in commerce, irrespeetive of the local Indian usage 
mentioned. But has it been proved that the lemon-grass {€• citratus) 
might not itself afford, or that it is not actually affording, an^ odor¬ 
iferous oil ? It is understood that the lemon-grass oil of Ceylon is ^ less 
valuable than the lemon-grass oil of Travancore. But has it been definitely 
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proved that both these are obtained from one and the same species, 
the differences being climatic, not racial ? In other words, has it been 
established beyond dispute that the peculiarities in the grades of lemon- 
grass oil denote the species of plants used ? With such uncertainty it is 
perhaps permissible to think that at least some of the grades of lemon-grass 
oil are obtained from the culinary lemon-grass—the oleuvn siree of Lochner 
{Bflem. Acad, Nat, Cur, Cent., 1717, v-vi., app., 157); and if this be so 
the name must be retained. 

The extraordinary anomaly is thus presented of an important plant, 
such as €. citratusy known possibly to a large number of the inhabitants 
of India and Ceylon, not having been systematically studied. This subject 
should, therefore, commend itself as worthy of attention to those who may 
have the opportunity of contributing either new material or fresh infor¬ 
mation. 


Used in 
Cookery. 


Lemon Tea, 


ITsed with 
Soup, 


LanowU 
Scented Oil. 


Rumphius says the leaves were used in cooking fish and in flavouring 
wine, but he throws doubt on the roots being medicinal. In India as 
a whole (excluding the modern Travancore and Cochin industry) the 
Culinary Lemon-grass does not appear to be distilled. Wallich (Pk As. 
Bar., 1832, iii,, 48, t. 280) under the name A udropogoth Schwumdims 
gives an illustration of what is possibly a distinct species but which has by 
Hackel, followed by Hooker, been treated as A. Nardm, Linn., var. 
grmidis, and with that Bast Himalayan plant Wallich has associated 
the economic information of the garden lemon-grass. He quotes, for ex¬ 
ample, from Fleming {As. Res,, 1810, xi., 156), who says, “ Many Europeans 
with whom tea does not agree, use, instead of it, the infusion of this plant, 
to which they have given the name of lemon grass.’’ Dr. Wallich then 
adds, “ Dr. Maton, one of the Vice-Presidents of the Linnean Society and 
Physician Extraordinary to the late Queen Charlotte, tells me that he has 
repeatedly been treated with a dish of lemon grass tea by Her Majesty, 
who used to be very fond of it, and was supplied with the plant from the 
Royal Gardens, Kew.” There are few people,” Wallich concludes, 
who have experienced the influence of an Indian climate, who have not 
found benefit from the wholesome and refreshing beverage prepared from 
this grass.” It might almost, however, be said of India, as it can certainly 
be said of England, that Queen Charlotte’s lemon tea has become completely 
forgotten. The lemon-grass is occasionally added to certain soups or used 
while cooking fish and curry, but as affording a refreshing beverage it is 
unknown to the people of india to-day. 

Lastly, in this place mention may be made of Mrs. Lisboa {Journ. 
Bomb. Nat. Hist. Soc., 1889, iv., 123) having figured and described a new 
species, viz. Oymhopogon odoratus, found wild at Lanowli, Poona, 
which is said to yield an oil soft, sweet and more agreeable than that of 

MurtipiN It is thus evident that even if (J* citrutus be excluded 
froin consideration as an odoriferous oil-yielding species, there are very 
possibly several distinct plants that afford oils, many of which are treated 
as lemon-grass oils. 

iCf. Sawer, Odorography, 88-9; Pharmacog. Ind., iii., 507; Wiesner, Die Bohst. 
des Pflanzenr., 1903, ii., 577; Western^ Star, Sept. 190i ; Yearbook of Pharmacy, 
1900, 162; 1901, 55; Chem. and^Drugg., 1901, 864; 1903, 507; 1904, 179-82; 
Trop. Agrist, 1901, 59, 199; 1902, 473 ; 1904, 531 ; Bull, Moon. UIndo-CUne, 

1902, 867; Der Tropenpflanzer, 1902, 196, 425 ; 1904, 321 ; Proc, Chem. Soc. 

1903, xix., No. 273 ; Chem. News, 1904, 21 ; Journ. Chem, Soc, Indust., 1903, 
1305; 1904, 75, 694.] 
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ginger-geass 


cymbopogon 

SCHCENANTHUS 

Grin 

C. SehcBnanthus, Bpreng, According to Stapf {l.c, 303-13, 

352) there are at least two fairly distinct plants commonly assigned 
by authors to Andropogon Schcenanthus, Linn. These are as ' 
follows :— 


(a) C. Schoenanthus, Spyeng., Pi Pugil, 1815, ii., 15 ; A. laniqer Vesf PI 
Atlanta 1793, ii,, 379 ; PI Br. Ind., vii., 203 (in part). 

Ginger-grass .— This is the SchcBnus, Schcenanthus, or Squinanthus, 
and to some extent also the Juncus odoratus, etc., etc., of Greek and Eoman 
writers, as also of most of the early writers on Materia Medica. An oil 
prepared from it would appear to be known as Ginoer-grass. The 
Oriental names for the plant have been so much confused with the next 
species (if not with several other species) that it would be a bold step 
indeed to separate them and to affirm that izhhir (Arab.), giirgiyah (Persian) 
and hhustrina denote this particular species and no other. It 

follows accordingly that the modern vernaculars of India cannot be arbi- 
trarily separated. In fact it would perhaps be the safest course to call in 
the aid of geographical distribution and to assign the names in common 
use for perfume-yielding grasses in the respective areas where the spices 
abound, as being the names proper to these species. The present form, 
according to Stapf, is met with “ from Morocco to the Panjab and Ladakh.” 
“ In the Panjab it is common in some of the desert tracts from Karachi 
to^ Peshawar and Ludhiana, growing on rocks, in sand or in hard loamy 
soil.’’ The Indian vernacular names best known for it within that area are 
hhavi and ghatyari. 


Ginger- 

grass. 


. It would appear that an oil is actually produced in the Panjab from on 
this plant, though only very occasionally. In fact the reports that have 
appeared on the diversified properties of such oils are very possibly due to 
incorrect determinations of the plants concerned. In a few instances 
records of oil exist, however, that leave little room for doubt of having 
been actually obtained from the present species. Edgeworth (Journ, Linn. 

Soc., 1862, vi., 208) describes under the name Cyfnbopogoih Ariana the 
plant met with in Multan—^the country where the Maili resided in the 
time of Alexander the Great. Stapf has pointed out that on the label 
of one of his specimens Edgeworth wrote, “ An essential oil expressed 
from the roots, manufactured only at Kasur in the Panjab.” This, adds 
Stapf, “ is probably the same kind of oil which Vigne records from Hassan 
Abdal (between Attok and Kawalpindi) with these words : A stimulatin<y 
oil is extracted and used in medicine.” Mr. J. B. Drummond confirms used 
Edgeworth’s report by the information communicated to Stapf that a family 
of priests at Kasur produced this oil quite recently (see Eosa, p. 926). 

It perhaps need hardly be reiterated that the oil in the above passages Naxd Roots 
is spoken of as expressed from the roots, not from the leaves and shoots. 

The fact of there being a medicinal root, or rather two species of roots—the 
nard of the early explorers of India—known to all modern Indian medical 
writers is of great historic interest, and the botanical evidence would 
support belief that when dealing with the Western Panjab, Sind, Baluchi¬ 
stan and Persia, the plant in question may be accepted as €. Schmnanthus, 

Linn., but when dealing with the Eastern Panj^b and the United Provinces, 
it is in all probability the species presently to be discussed, viz. C, 
Jwarancusa^ Schult 


N (6) c. Jwaraneusa, Sehuit, Mam, 1824, ii., 458; Nardua indioua. Plane, Phil 
Trans., 1790, Ixxx., 234, t. 16, f. 1; Andropogon Jwaranmsa, Jones, As. Res., 
1795, iv., 109 ; A. Ivarancusa, Dierhach, PlApiciana, 73 ; A. Iwaramusa, 'Roxb!, 
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m. Ind,,U 275-7; Dalz. and Gibs., Bomb., 1861, 301-2; Lisboa, Joum. 
Bomb. Nat. Hist. Soc., 1891, vi., 66; also Bomb. Grass., 85; Andropogon 
laniger, Duthie, Fodd. Grass. N. Ind., 35-6, t. 23 ; FI. Br. Ind., vii., 203 (in 
part). 

H’ardus Sweet-scented Medicinal Grass. —Of this plant—tlie Nardus indtcus 

Indieus. of early writers—Stapf observes that it occurs on the outer hili-isone of 
tbe United Provinces, Kumaon, Garbwal, and westward as far as Pesha¬ 
war—mainly in tbe neighbourhood of watercourses. This is, therefore, a 
much more abundant Indian form than the preceding. It frequents, as 
a rule, colder and moister regions. But the name jwarankitsa, which 
Stapf treats as Sanskrit, is so in derivation very probably, but was appar¬ 
ently never used by even the most recent of Sanslo'it authors as the specific 
name for this or any other grass. Dutt [Mat. Med. Hind., 1900, 271) 
gives the Sanslcrit name lamajjaka as denoting A. Iirm^aiieusa^ Eoxb .— 
the lamjak of Hindi and the Jcarankusa of Bengali. But according to him, 
the A* Schoenanthus (the bhustrina, Sanskrit, and ganda bena, Bengali) 
was the plant we now call C. eitratus, so that the Sanskrit and vernacular 
names above very possibly denoted both C. Jwarmunisa., SchulL, and 
€. SchoenantMwy Linn. [See Cyperus rotundas, p. 466.] 

Duthie gives it the following vernacular names (some of which may, 
however, denote C. Scliamcmthu.^) :— sirgJmrai, soldra, bur, hliair, 
gandhi, Tchawi, gander, runa, dabsulo, babhori, jardmkush, azMdr, Mam, 
gandel —none can be said to be derived from its supposed Sanskrit 
name. Roxburgh, who rendered the name jwarancusa as iwarancma, 
gives as its synonyms ihharankusha, iioarankusha, karankusJia, and says 
these are Bengali, but makes no mention of Sanskrit names. So also Dutt 
accepts karankusa as Bengali, but does not give jwarankusa as a Sanskrit 
name. Moreover, Roxburgh very properly observes that as stated by 
Blane, the virtue of the plant resides entirely in the root. Duthie, spealdng 
doubtless of this grass under Andropof/on Imviger^ Desf., says it is 
one of the sweet-scented grasses, the roots of which are sometimes used 
like khas-khas in the manufacture of tatties.” “ As a fodder grass it does 
not rank high in regard to its nutritive qualities. It is, however, largely 
made use of by cattle when it is young and tender. Its scent is said to 
affect the flavour of their milk. It is often stacked and forms a useful 
supply in times of scarcity. Mr. Coldstream says that it will keep good in 
stack for upwards of ten or twelve years.” The khair grass grows in 
hollows where water collects, and seems to prefer kallar, that cows 
graze upon it if hard pressed, but not otherwise ; also that bar house- # 
wives use wisps of this grass to clean out vessels used for churning and 
holding milk.” 

spikenard The perfume being chiefly resident in the root, not in the stems and 

versus Naxd. leaves, justifies the association of the Hard (perhaps more €. 

tMis than €. Jtvarancusa) with the story of the Phoenician followers 
of the army of Alexander the Great in Lus and of the confusion that long 
existed regarding the spikenard of the ancients. This, doubtless, is the 
plant spoken of by Phny and in more recent times by Garcia de Orta as 
found on the banks of the Ganges. 

The preceding observations may be accepted as setting forth the separation 
of the two forms of Nard, both of which industrially have been treated as one 
plant. It has also been affirmed that the chief property of the plant is 
its sweetly scented roots. But apparently the leaves and shoots of one or 
other (or of a third species not separately recognised from them) yields 
by distillation an oil with slightly different prcjperties from rusa. In some 
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CREEPING PANIC GRASS 


CYNODON 

dactyx-on 

Dub 

, iPerfaiaed Oil. 


is manufaetilred from it ^7 a- perfume 

medicme.” The authom oTth^ Ptf ° oU is sometimes used as a cooling 
in the time of the Tuhfati-muS“(rbS mg'!' 

made from izkhir and apparentlv the oil of c water was 

name izkhir was not used inSs^imh^te?^ unknown, if the 

Indeed it is believed that tS J and c. .^^nee«a»tn,,s. 

this grass being mixed with r a®“^® extent be due to 

of thfpresenTICt ha^g b^rXed ^ distilled together, or to the oil 

according to most authors^on essential oi^^thisIs vlr-Tnois^rTh ^^v,- 

of some of the “ gineer-srass oik nf very possibly the chief source I^usa. 

Volatile Oils, 285).^ If piie K is valued Holfmaim, Gmger-grass 

“Our examinations Im^rproved thafitt »' SchimmeU & Co. say, 

confidence. Never has this oil been on the ‘^s^^ving absolute 

present ” (Semi-Ann. Bept, 1904 44-81 quality as at 

say it has the sp. gr. of 0-915 at 15° and j+= and Hofimann (Ic. 300) 

between 170° and 250°. The statement that an”uT^t^rtUlf from 

c~ut:^^h"e a^:^hroiTh7r 

to any material extent at thABroseTSr r 7 ^® ®°ll®®ted India 

European writer to refer t7+W 1®®^) was the first 

us that it Tme from M^cat was He tells 

by the Portuguese in brno^b^the Na^^s^ de Mascat,” and was used 

any of the essential oUs derived from tMs or tte JuedSsTel " 

pudSte “hotl^pfane’s op“4io^n\Khf ^®°®® ^®- 

c. I am sClv of “fiiy authors was in reality 

of Jones’ view may”e W acceptance 

Pliny (Hist. Nat., bk. 12, ch. 12 (Holland trat£?T^8fiA\™' educed error. 

dishes, but this^ may havJ been r T'"®®® 

the edible lemon-grass Paulus ^ plaat that I have spoken of as 

information maSlf -^o^^od Ms 

it purely as a drug and ointmenf Tf c ^Dioscondes and speaks of 

Nirdus oi the micfents wSXfleront from’^b probable therefore, that the 

species of Cyrnt,opo„on, certainly not to the alpine “® 

isboa, BomK Grass,, 104-6, t. 57 ; Rept, Agri, CJiem, Mysore State 1901-2' 

S' 

wherot°^7Lt'bXn torXdXK&«^-“ *^® of Australia, 

Grasses U,S., 1883, 54-6 t. 591 it takAs Vasey {Mept, 

famous blue grass of the more north Southern States of the 
particularly abundant on ro^sTdeT^^^ America. In India it is 

and ordinal soil, and is one offhe W admixture of sand, gravel 

of reh soils. It ascends f?nn? th.® w recovery 

S'’:utT4“C sntXXroot^id^pfea®&g'r^^ 
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Fodder, 


CYPBRUS 

BUI^BOStlS 
Edible Tulbers 

prepared soil, or depositing them hi furrows, each row of cuttings being covered 
over by the preparation of the next furrow or by hand dibbling the cuttings all 
over the held. 

It is the commonest and most useful grass in India, since its stems and roots 
form a large proportion of the food of horses and cows ; it has great fattenmg and 
milk-produchig qualities. Makes good hay, which if carefull^^ stacked will keep 
for years, Voeleker {Improv, Itid, AgrL, 175) says of duh grass in India that “ in 
Cultivation. many parts it comes up naturally or may bo easily propagated from cuttings simply 

stuck in the ground. As a crop for irrigation it gives a groat yield, and is^about 
the only grass that keeps green in the hot weather. To one coming newly to the 
country it is surprising to notice how from an apparently burnt-up and dead 
surface a crop of fresh grass will spring up on the first fall of rain.” According 
to the Madr(M Eocperimenkil Farm Matmalj d&b, like most other meadow grasses, 
should bo cut for hay directly the flowers appear, sinee under these circum¬ 
stances the Juices are more nutritious and the plant will produce another crop 
much sooner. The great object should be to retain the green colour of the grass 
by drying it as quickly as possible ; two or at the most three days should suffice 
for making the hay, and if the dews are heavy it should bo put into haycocks 
at night. The richness of the saccharine Juices renders the hay more liable to 
heat and ferment, but excc^ss in this direction may oiisiiy be checked by the 
ordinary methods of puttmg pipes from the centre to the outside of the stack, 
or building in two or throe layers of dry paddij or cholam straw. 

It is necessary, however, to notice that r. while very emy to grow, 

is very difficult to eradicate. In tlio Farm Eept Bombay (1898-9, 6) it is said 
to be a persistent weed in black soil and to require deep liand-digging in the hot 
Medicine weather to destroy it. The plant is used medicinally and a cooling drink is said 

to be prepared from tlio roots. Btib is also used fairly extensively in Hindu 
religious ceremonies, but it is necessary to distinguisli carefully ddb^ dab, dab and 
dfd, which denote separate griiasos. 


Crop. 


EJE.F., 
ii., 082-9. 
Sedges. 


Two Economic 
Growps, 


ii., 680-5* 


Sandy 

Situadons. 


^onnd Eroc 
n tlic Soil. 


CYPERUS, Linn,: FL Br. hd,, vi., 591-6,19 ; Prain, Beng. Plants, 
iL, 1138-45; CypERACEiB.V! 

Tins genus of sedges contains somo 60 Indian specios. Most of these are 
fairly valuable fodder plants, especially when yomig, others are dangerous weeds 
of cultivated lands. A few yield culms and leaves that are employed in thatching 
and in grass-matting, and others afford tuberous rhizomes that are either eaten 
(espocimly in times of scarcity) or are collected and sold as perfimies or medicines. 
The greatest possible obscurity still prevails, however, as to the determination 
of the Indian economic species, so tliat it may for the purposes of the present 
work suffice to discuss them under two groups, those of value because of their 
tuberous roots and those with culms and leaves utilised in mat-making. 

(il) Tuberous Mooted Forms 

1. C. bulbosus, VuhL ; FI Br, IfuL, vi., 611 ; C.jemenicus, Metz,; 
C\ jemenkus, Linn., in Eo^xb., FL Ind., i., 192; Clarke, Journ. Linn. 
Soc., xxl, 175, t. 2, fi, 17, 18 (but var. excL); also Journ. BoL, 189(\ 
xxviii., 18; FL Br. Ind., vi., 11; Trimen, Journ. BoL, n.s., 1884, xxii., 358- 
61; Woodrow, FI W. Ind. in Journ. Bomh. Nat Mist. Soc., xiii., 431; 
Gammie, Mec. BoL Surv. Ind., 1902, ii., 193. The shilandi, sUhrdk 
ami, hd, theg, furiujaddi (the grass) and furi-dmnpa (the bulbils). 

This small sedge is often very plentiful in sandy situations, as for example 
in Sind and Baluchistan, the Upper Gang©tic basin, the Deccan, Malabar, 
the Coromandel Coast and Ceylon. It is distributed to Arabia, Abyssinia, 
Central and North Africa. The characteristic (economic) feature of the plant is 
the tuberous rhizomes (often called bulbils) that it produces. These are not 
much larger than grains of rice, and since they are borne on long, thin, non-persis¬ 
tent shoots they are found in great abundance in the soil, free from e^h other 
and free from the parent plant. Tlioy are accordingly collected by sifting the 
sandy soil. They are encased in several easily separated scaly coats and, after the 
removal of these, are roasted and eaten or are soaked in water, washed, pounded 
into a flour, and baked into bread or cooked into puddings, etc. They have no 
aromatic property, and are strictly speaking edible not medicinal tubers. 
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ROTUNDUS 


ii., 686-7. 
Motha. 


2 . C . eseulentus , Linn.: FI Br Tv)/I xA t ^ • 

Hort. Soc. Ind., 1897, xi., 576-8 Tht i, rt" tT’’!, /^’’V 

Tip-nut or of European, American and African writers “t- Earl 
Schneider Bot. Disc. China, 16), while reviewinTlamel’s S!- 

coveries (1683), identifies the maa tchi or pee tchi or Chinese \fater“hestnut 

M If the determination here suggested should nrove onw^ni- n-u- 

have to be accepted as having known the edih?^ f Chmese would otinese 

can be shown for any other 001 ^^^ But it so oloif ® 

that it is highly probible the re^S dilcovfrfes oS f 

in some instances at least due to rmstXn dete^Ltio^f^ apisepre axe 

been recorded as found in one or two locaHtiet 

hills, but nowhere common. It thiTno XubTLti. 

vestigations have been made it is perhaps de^sirable to kwt’ thfCS^ 

position. Repeated efforts have, however been nnt frtr+-v. •+ 

to introduce toe cultivation of tols pS; bul w^ Xolute 

The present species, therefore, contributes no too^^ Sto^orth^^^^^ 

edible Cyt,e. „s tubers in India. Of other countriS S renorted tKL 

coff^^o^ roasted, then ground to a powder, and used in the preparation of chuias 

coffee or cMfas chocolate. [Of. Kew Mus. Guide. 1895, No. 2, 5^] ‘ 

etc ^'1787 • '■ n i Hove, Toursin Gujarat. D.E.P 

A Mat. Med. W. Ind., 1885, 844-6 ii.feie-? 

Govt.. Apr. 21,1892 ; Pharmacog. ^otha. 

Jv.*' ’ Woodrow, Gard. in Ind., 1899, 547 • also 

FI. W. Ind., l.c. 431; Bull. Haarlem Mus. PI, 1903, ii., 1146 ; Gage, Bee 

China, 1904, 45. This is the motU, muthd, hatha-bijir, tandi sura, mustd, 
dUa, gundra, Icorai horehi-^har, himhal, etc. Bretschneider points out that 
p tte odoriferous tubers of this species (which occurs in 

^ mu ts^ui ta, comes from the Sanskrit mustuha. 

This IS a very troublesome weed of fields, gardens and waste lands plentiful t. t., 
pughout Intoa from the sea-level up to 6,000 feet in altitude. Its ^cciSeT^M WoS 
an enemy of ctfitivation has been recorded in nearly every tropical country The 

become woody, the plant bemg m consequence difficult to eradicate. The beat 

of toe repeated mo^g 

+ herbage. But c. tuherostes, Rottb., is a plant so closely allied 

botaJeffl informed me it might quite safely be^viewed 

botame^y as a variety of c. rof»,nc*^r^. Economically the two plants ^e 
identical, and are therefore treated here conjointly. One of them is possibly 
^ pertenu%s {ov ndgar-moth) oi economic writers (Butt, Dey, Bymock Liotar/ Ndaar^mnth 
wV ^ odorEerous medicinal root but is not c. perteiituJ, 

Roxb., which by modem botanists is called c. scariosua. Bymock speaks of rprrr. it- 

^ Bombay markets, viz. Surat and ^ 

informs me of two kinds—a small tuber common in 

tol T®' Si®'* '^°®® ’^®yo“'i beavy-rainfau 

Konkan and the Ghats. Clarke, who most kindly perused this 
roowZde^®^® ™6ful suggestions, asked the question—Could toe medicinal 
root alluded to by Dymock and others be juanacua huiboaua, c.B.C ? 

“* -f ® ?■* ^ events been recorded as found in Western TtiHih. 

to ?a to?,rT7^f ®f^.®*i* ‘^^®® “°* °®°’“ “ Western India as fax as he knows. 

■*■* likely to be toe economic plant c. vertetitus, DymoeS. , 

tVin<i,» nt’ifT*?.®* fiefterosHs—are very much larger than Aromatic 

hose of c. 6 m,i6o»i<s, axe highly axomatie, and when mature are so woody that Tabers. 

liaxffiy be eaten. Ground into a powder, however, they axe used medi- 
omaUy, especi^y for external appUcations asfep. They have been regarded as 
diaphoretic, stimulant and astringent. The Scythians axe said to We em- 
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Aromatic 

Tubers. 


CYPERUS 

ROTUNDUS 


EDIBLE TUBERS 


Eaten. 


Kasera. 


Pars! 

Vegetable. 


JBkocharis, 


D.E.P., 
ii., 685-6. 


ployed them in their special embalming preparation. They are^ also used in 
perfumery, particularly in giving a required aroma to certain fabrics and in the 
preparation of oud-haii-^tliQ fragrant sticks burned in Hindu houses to disguise 
offensive smells. They doubtless constitute much of the so-called jtmcus or 
radix jimci and huperos of the Latin and Greek authors, and which was ex¬ 
tolled by niodireval herbalists, bemg sometimes, but erroneously, called Indian 
jata 7 )ia 7 isi. [See Cymbopogon Jwarancusa, p. 462.] It is desirable to bear in 
mind the hard woody nature and aromatic property of these tubers in order to 
distinguish them from certain edible tubers to which they bear some resemblance. 
There would thus seem to be two chief forms of the medicinal and perfumery 
tubers—the ftiotha (<- and the ncigar-Tnoth pertenifis 

of Bymock, non Roxbmgh). 

Many writers, however, affirm tliat the tubers of rotundnH and €. 
are eaten, especially in times of scarcity and famine. They are, certainly, greedily 
eaten by pigs, and in famine times may therefore be oaten by men. But it would 
almost seem as if either of €wo conditions were necessary :— {a) that the tubers 
of certain localities or particular stages of growth are more palatable than the 
tubers described as medicinal, etc. ; or (6) that some altogether different plant 
affords the edible tubers attributed to this sedge. 

Throughout India an edible tuber bears very frequently the vernacular name 
hasej'u ; in fact it is mentioned in the Ain^i-Akhari, Roxburgh described 
Hifsoof as the kesur, common in Bengal and growing on the borders of lakes, 
ponds, etc. It possesses, he says, tuberous roots, but curiously enough he makes 
no mention of those tubers being edible. Most Indian writers who mention 

iotttnduH as yielding edible roots, speak of the plant, to which they refer, 
as frequenting the margins of tanks {Beng. Offic, Corresp., lx.). It would thus 
appear highly probable that the so-called edible tubers of €■’. rotuntittH of many 
writers may have to be transferred to seirpu** Roxb., which Clarke made 

a variety of ip oHHtw, Linn. Gammie’s Note, on Plants used for Food during Famine, 
etc., in Bombay, while it gives inahomm, makes no mention of v. r^tttnduH 
nor of e. tHhet osHH as having been eaten, but enumerates the following species 
of Seit^puM as affording edible prodxicts -(a) the bulbs of the kysoor 

or kacJiara, and {h) the seeds of s. muHtimuH, the chid (the miraj of Woodrow). 
In passing it may be added that so far as can bo discovered Gammie’s allusion 
to the “ seeds ” "is the only record of the grain of a Scirpus being eaten. But 
thinking that Woodrow (formerly Professor of Botany at the Poona College 
of Science) was likely to be able to throw some light on this question, I asked 
for his views. His reply was briefly as follows:—“ I found tubers in the markets, 
carried these off to Poona, and produced from them s. The tubers 

are globular, the size of a marble, have a brown fibrous covering and inward 
are white, farinaceous with an agreeable flavour.” In a similar communi¬ 
cation Gammie, the present Professor of Botany at Poona, informs me that the 
tubers of .s'. a»'ossivs arc the favourite vegetable of the Parsis during the cold 
weather. The plant grows abundantly -in the fresh-water tanks of the Konkan 
but not in the Deccan. Lastly, Mr. I. H. Burkill writes me that the Calcutta 
supply of these edible tubers comes from Patna, Allahabad, Aligarh, etc. In 
Nowgong the plant is called ghogal ; in Ganjam, santra; and in Prome, rnyet- 
tkon-myatmg. Burkill then adds that another cyperaceous root is edible. This 
is believed to be It is known in tlio Santal country as cMckoor, and 

in Central India (Tonk) it is kasuria. There can thus no longer be any doubt that 
s. is at least one of the edible tubers of India. Hooper (Bept, Labor. Ind. 

Mus., 1906-7, 11) speaks of tubers from Singapore, which it would appear 

are regularly imported and sold in the Calcutta market. 

(R) Fibrom or Mat-maJdng Forms :— 

4. C. corymbosus, Rottb,; O. semi-nudus, Roxb., FI. Ind., i., 187 ; FI. Br. Ind., 
vi., 612. A glabrous rush-like sedge which often grows to the height of two to 
three feet. It is met with from Kumaon to Assam and Burma, and is distributed 
to Ceylon, Africa and America. It is known in India as gol-metM, mutha, goddu 
tunga, kodu, kurai, berhua, nwa-^^nyet-yin. Var. /i. is foimded 

on a specimen furnished by Dr. Bidie from Tinnevelly, which had been originally 
obtained from Madagascar. This removes, therefore, any doubt regarding the 
material of the finer mats of that locality. 

5 C. malaccensis, Lam. ; O. gangeticus (MS.), incurvatus, Pangorei and procerus, 
Eo.cburgNs FI. Ind., i., 203 ; Prain, Bang. Plants, ii., 1144 ; FI. Br. Ind., vi., 608. 
A native of brackish mudbanks from Bengal to Sind and distributed to Singa- 
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pora and the Persian G,df. It is in Bengal known as chunuxti pati, and apparently^^'''^^”*™'® 

floor-mJts Jf ChZ‘^°Th?7® ^ aocount of the matting sads and 

floor-mats of Ohma. The former are not exported, hut the latter ooiStitute an 

idlnHfied th«^l«nr of America Hanee 

identified the plant as tegettiormis, Roxb., butC. B. Clarke informed me that h« 
regarded it as being more correctly c. ,h«i<,co^,sIx. me that he 

619®' pifliw 209; FI. Br. Ind., vi., B.E.P., 

bl*j, Pram, l.c. 1144. This form is closely allied to e. mataeeetiniM and the ii «rs 

^0’^^ fo have often been confused by economic writers. It is a native '* 
o Bengal (^i^ral and Eastern—the Sundribans), Chittagong, Assam, Bandel- 
Uiand and Madras, and is distributed to China and Japan. A tall glabrous rush- 
hke sedge known as gola-methi or sura. gmurousrusn- 

7. C. fegetum, Roxb.,- FI Br. Ind., vi., 613; Prain, l.c. 1144; the Sedse or •DT!'P 
Grass-n^ttin^g Plant of Calcutta, the mvdar-kaU, wetla, korai, mandri, yerkuti etc ii' 688-0 
^ extremely abundant and widespread sedge. It occurs thr^^hZt the ” 
plains and ascends the lulls to 6,000 feet in altitude from Kashmir to Burma 

affASS-MATS: Calcutta-mats: Madras-mats.~E.Bm and there Caleutta. 
throughout the greater part of India mats are made of the culms of certain mats, 
species of sedge. Some are coarse, being woven of the entire culms and 
others exceedingly fine, the triangular culms being split into two, four 
eight, twelve, etc., pieces. These strips of culms are carefully dried’ when 
It IS found they have rolled round on themselves lengthwise, thus carrying 
^e polished epidermis uniformly on the outside of the rush-hke strands 
The process of splitting the culms is perhaps the most difficult and laborious Splitting 
part of the grass-matting art, especiallv when exceptionally fine mats 
are to be woven. The collection of the culms and the splitting and dryin® 
of the same are duties entrusted to the women, whose patience and delicate 
fingers are in consequence important factors in success. The men do the 
waving. The species of sedge most largely used is C. tegetum. (No. 7 
above), but Nos. 4, 6, and 6 are (according to some writers') each and all 
employed in the localities where procurable abundantly. In fact, as already 
stated, the finest mats are those produced in Tinnevelly from C. corym- Tmnevmy 
horns, var. Pangorei. But the question whether the production of 
the finer mats necessarily depends on the special properties of the sedge 
used or on the patience and skill of the operators has ne'V'er been definitely 
investigated. In certain regions species of sedge are used in the mat 
tede that in other countries are never so employed, though plentiful. 

The greatest uncertainty still pervades the literature of the grass-mat 
trade, more especially as to the particular forms of sedge used in the centres 
of special repute. But the exceedingly fine mats of Tinnevelly, Cochin, 

Pallampett, Palghat, Vellore, Indrawatty, Sevry, Talpier, Midnapur, etc! Paighat ana 


Tinnevelly 


^ xcuxgxxcuu, veuui-e, Aiiarawarry, oevry, 'jL'aipier, iVlianapur, etc. Paighat ana 

Mats, though often marvellously fine, very beautiful and highly artistic, are 
commercially much less valuable than the ordinary grass-mats, the so- 
called Calcutta-mats or muddr’iiisits, which are made mainly, i'f not ex¬ 
clusively, of Os tegetimi. 

Manufactures The method pursued in the fabrication of grass-mats, ISiCaiiufae- 
however coarse or fine, is the same with all the Indian grass-mats, and 
may be here briefly detailed. Threads of ordinary country twine (more 
rarely cotton) are stretched along the surface of the floor of the factory 
or workshop, one inch or an inch and a half apart, and extending for the 
length of the desired mat. If intended for a large-sized room they 
may cover, or nearly so, the entire floor of the workshop, or may be 
placed in one corner, being only a few feet in length and breadth, or 
many yards in length and only a few feet in breadth (the last being a 

467 




DAIRY FARMING 

Stock 


GEASS MATTING 



soxt of piece-goods form wHcli lias recently been sent to Europe and 
Warp. “ America very largely). Tbe lengthwise strings constitute the warp of 
the mat. Previously they have been threaded through a crudely formed 
weaver’s comb or beam of the desired breadth, and they have also been 
attached to bamboos at both ends, which are so adjusted that they may 
be tightened as desired and the warp raised an inch or so above the floor 
of the room over which they are stretched. The operators commence 
at the far end. They sit in a row across the breadth of the fabric and on 
the top of it. Each possesses a crudely formed wooden needle (which 
takes the place of the shuttle), and through the eye of this is inserted the 
end of the split and carefully prepared culm. This is passed alternately 
over and under the threads of the warp and thus placed in position by 
Weft. each operator along his allotted portion of the weft. Simultaneously 

the comb is beaten home and the next street of the weft commenced by 
being threaded above the warp, where the previous street went below. 
If colours or patterns are desired they are inserted by the hand at the 
proper positions. Thus slowly the work progresses. It is hand labour 
from beginning to end, for so far machinery has not invaded this peculiarly 
tropical craft, the prototype very possibly of the weaver’s art. 

Madras Mats. As already indicated, the finer artistic and coloured mats are mainly 

derived from Madras; the plain white mats, or mats with coloured borders 
only, come from Calcutta. In Western India grass-mats are never made, 
though several of the plants required appear to be fairly plentiful. The 
mats of Bombay are made j&om the leaves of robustay 

HooJe, f. 

Statistics of the trade in grass-mats cannot unfortunately be given. 
It is known that large quantities are regularly exported, and within 
recent years the trade has greatly expanded. But the grass-mats are 
returned conjointlv with all other Mats and Matting Materials (see 
p. 776). 
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DAIRY FARMING AND DAIRY PRODUCE.—In its 

modern comprehensive signification Dairy Farming embraces not only 
milk but many other substances, the production of which can be economi¬ 
cally combined with the supervision of milch-cows. These may be classi¬ 
fied as follows :—Live Stock —such as oxen, buffaloes, sheep, goats, pigs, 
poultry and bees. Fvodum —meat, milk, dahi^ butter, ghi, cheese, fowls, 
ducks, eggs, honey, bees’-wax, hides, skins, wool, horns, hair, feathers, 
bristles and farmyard manure. capital and stock, 

technical knowledge, suitable buildings, grass lands, a supply of cattle 
food and fodder, appliances and machinery, and easy, quick and cheap 
transport to large markets. 

So far as known, no one in India has as yet attempted Dairy Farming 
in anything approaching the degree of thoroughness necessary to ensure 
complete success. While thatis so, the larger towns have recently begun to 
receive some portion of their supplies from establishments usually desig¬ 
nated Dairy Farms, and for same years past the necessity for a large and 
pure supply of milk and butter for the British troops resident in India has 
induced the military authorities to organise special dairy farms of their 
own. In Thacker’s Directory (1905, 28-30) mention is made of the 
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followmg Dames Bengal, 4 ; United Provinces, 11; Central India and 
Rajputana, 2 ; Panjdb, 6; Assam, 1; Burma, 1; Bombay, 18; and 
Madias, 6. Still, tbe problem of tbe protection of tbe public against disease 
through the supply of impure and adulterated milk has hardly been even 
contemplated For kindred subjects consultBees and Honey fsee 
pp. 123-9); Poultry and Ducks, etc. (pp. 134^6); Feathers (pp. 138-42) • 
Eggs (p. 137 ; Hides and Skins (pp. 632-40); Horns (pp. 64^); Manure; 
Fari^ard (p. 768) ; Pigs and Bristles (p. 762); and Wool, Hair 

present article Dairy Produce, such as 
mlk, Butter, Q-m, Cheese, etc., will be dealt with in such detail as space 
will admit. ^ 

(/mprov. Ind. Agri., 1896, 206-11) has very properly ob- 
served tl^t “the two most stoking features of Indian dairying are, the siLll^eld 
of milk given by the cows, a,nd the richness of the milk of the buffalo. In Bragal 
the ordma,Y country cow will not give more than 2 lb. of milk a day. In Madfas 

and often have but one calf in the course of two years. The milk of the buffalo, on 
tlw other hand, IS very much richer than the average cow’s milk in England, for 
whereas the latter may be said to contain 3 to 4 per cent, of butter-fat, and 12 

Ta“*' 1®®® per cent, of butter- ■ 

fat md 18 per cent, of total solids. ’ These are exceedingly important facts 
which cannot lie overlooked. JTo conception of the value and extent of dairy 
goatolbTomitted°’^^ formed were the part played by the buffalo and the 

itoothOT higUy significant feature is the extent to which milk and the pre¬ 
parations derived from it ^ boiled before being eaten. Milk, butter and oh^se 
have been boiled preparations from the most ancient classic times of India— 

*° *^® direct and practical 

adaptation doubtless to the g^ter danger in the East than in the West of con¬ 
suming artmles of food so liable to contamination as milk and its derivatives. 
Buchanan-Hainil^ton (Joum. Mysore, eta., i., 6, 116 ; ii., 14^5, 382) wrote in 1807 
an account of the mfik and butter of Mysore that is fully corroborative of the' 
extent to which m India boding is and has always been an essential feature. His 
description is not only true to-day (and not of Mysore only, but of the greater part 
of Incha), but it is one of the most concise and accurate that has been penned.^ It 
m^, therefore, be mterestmg to give here an extract from that historic work 
The cattle m this country are milked by men who carry the produce home to 
the women ; for they prepare the butter. The milk on its arrivM, is immediately 
boiled for at least one horn; but two or three hours are reckoned better. The 
eartton pots, m w^oh this is done, are in general so nasty, that after this operation 
no part of the produce of the dairy is tolerable to an European; and whatever they 
use their own servants must prepare.^ The Natives never use raw milk, aUeging 
that it has no flavour. The boded mdk, that the family has not used, is allowed 
to cool m the same vessel; and ahttle of the former day’s Tyre, or curbed milk, is , 
^ded to pr^ote its coaguMtion, and the acid fermentation. Next mondng it ( 
has become Tyre or coagulated acid roilk. From the top of each potful, five or 
SIX inches oi Tyre taken, and put into an earthen jar, where it is churned bv 
^ bamboo.” . . . “After half an hour’s churning some 
i® repeated for about half an hour more ; 
GW butter but prefer what is caUed 

two or fW ^ quantity srdficient for making Ghee the butter is often kept for < 
5^® and _m that time a warm climate renders it highly rmoid. 
Wien a s^cient quantity has been collected it is melted in an earthen pot and 

thm^*^® ^ evaporated^ It is 

f ^®- ; - ® “ ®8t6n when even a year old.” Buchanan- c 

277),giv6s the foUowing“ Ohhana or curd is pre¬ 
pared by botog the imlk, and by adding to it while hot, some acid milk, wBch 
coagulates toe whole mto one mass. This is put into a cloth and the whey ex- 

fiXd\v ^ x/r°^ In his Gazetteer of Bihar and Patna ^ub- 

Montgomery Martm) Buehanan-Hamilton speaks of two distinct , 
classes of milkmen : the one, he says, chums toe milk as it comes from the cow, I 
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and the other boils and curdles it before attempting to separate the butter. The 
former thus produces fresh butter and mahuya-ddhit the other boiled milk-butter 
and mitha dahi. To the present day Monghyr and Bhagalpur enjoy the reputa¬ 
tion of producing high-class butter from fresh (not curdled) milk. But in India 
as a whole the manufacture of butter from fresh (not boiled) milk is only occa¬ 
sionally practised, and mostly in response to European demand. The high death- 
rate of Europeans from typhoid fever may to some extent be a result of their 
objection to Native boiled milk and boiled butter. The Natives, when they do 
make fresh butter, never attempt, however, to set the fresh milk aside to allow 
the cream to rise to the surface, since it would most certainly, under the tropical 
conditions, sour and be thus ruined. In fact it may be said the Natives of India 
do not know cream, the substance they skim from dahi being rather crudely 
formed butter than cream. But sometimes the boiling of milk is continued xmtil 
it is reduced to a kind of extract called khyir —a substance largely employed by 
the sweetmeat makers. The milk of goats, cows and buffaloes, when available, 
is invariably mixed before being treated in the manner above indicated. 

I have given these passages from one of the most observant of Europeans who 
ever resided in India, not only because they are fully expressive of modern Indian 
practice but because they were penned long before the discoveries that in Europe 
have revolutionised dairy practice and knowledge and recently begun to modify 
Indian methods. Thus then it may very nearly be said that the milk, butter, 
cheese, etc., of India are all cooked, if they might not be called sterilised, articles 
of food. 

[Of. Institutes of Manu (Milk), v., 8 ; vih., 231, 326 ; xi., 133 ; xii., 62 : (Curdled 
Milk, Dahi) v., 10 ; xii., 63, etc., etc. ; Ain-i-Akhari, 1590 (Milk, Curds, Ghi)^ i., 63 ; 
Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 17, 29, etc. ; Moorcroft, 
Trav. JSimal., 1841 (Milch-kine and Milk), i., 58-9; ii., 40; Masson, Journ. Kalat, 
1843, 435-6 ; Vigne, Trav. Kashmir^ 1842 (Milk), i., 300 ; Ainslie, Mat. Med., i., 
219-26; Taleef Shereef (Playfair, transl.), 1833, (Feoke), 54 (Dhaie), 83; Mont¬ 
gomery Martin, Trav. E. Ind., 1838, i., 120-1, 341, 371, app. 31, 41, 53 ; ii., 
255, 422, 567, 942-3; hi., 317, 492, app., 703, 710 ; O’Shaughnessy, Bengr. Disp., 
1841, 690 ; Hoey, Monog. Trade and Manuf. N. Ind., 1880 (Dudh-wola), 104; Mad, 
Exp. FarmRept., 1883 (Cheese Making) ; Wallace, India in 1887 ; Sen, Rept. Agri. 
Stat. Dacca, 1889, 54-7 ; Basu, Agri. Lohardaga, 1890, 44 ; Banerjei, Agri. Cuttack, 
1893, 128-30 ; Lawrence, Valley of Kashmir, 1895, 359, 392; Bhagvat Sinhjee, 
Rist Aryan. Med. Sc., 1896, 130 ; Wallace, Ind. Dairying, in Blackwood Mag., 
1898 ; Sterilised Ind. Milk, in Ind. Agri., Oct. 1898 ; Watt, The Indian Churn, 
Agri Le^., 1895, No. 23; Rept. Ind. Hemp Drugs Comm., hi., 94, 145 {Qhi in 
electuaries) ; Ann. Rept. Allahabad Dairy Farm, 1893-1903 ; Exp. Farm and 
Garden Repts. Bomb., 1902-4; Imp. Gaz., 1905, hi., 1-95; Watt, Inaugural 
Address School of Pharmacy, in Pharm. Journ., Oct. 6, 1906. 

[An instructive and valuable series of papers on Dairy Produce will be found 
in the Journals, Handbooks and Bulletins U.S.Dept. Agri.; Journ. Engl. Board 
of Trade ; Colon. Agri. Dept. Repts and Soc. Journ. and other special European, 
Colonial and American publications, etc., etc- The chief writers, in order of 
date, are W. H. Conn, C. C. Georgeson, R. A. Person, S. M. Tracy, H. E. Alvord, 
F. T. Bond, A. C. Macdonald, F. J. Lloyd, T. E. Thorpe, A. E. Leach, etc., etc.] 

1. MILK AND CRB AM.—Composition and Properties. —It may be 
explained that in Upper India there are two main castes who are dairymen. 
These are the ghosis and the gwdllas. The former have no other occupa¬ 
tion, and sell their milk and dahi (khoya) to the halwais. The latter are 
cultivators as well as milkmen, but they rarely sell their produce to the 
halwais but to the actual consumer direct. Butt (Mat. M^. Hind., 1900, 
281-3) gives many interesting particulars regarding the properties attri¬ 
buted by the Hindus to the various kinds of milk and the preparations from 
it. He discusses cow’s milk, buffalo’s milk, goat’s milk, ewe’s milk, 
mare’s milk, ass’s milk, camel’s^milk and human milk. He then mentions 
the following preparations, of which he gives the Sanskrit and some¬ 
times the vernacular names :—^butter-milk (takra), curdled-milk (dadhi or 
dahi), whey (mastu), curd (kilataka, vern. chhend), cream (santanikd)^ butter 
(navanita), and clarified butter (ghrita, vern. ghi). 
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After the and the cow, the goat is the most important milk- 

giving animal but its milk is poor m bntter-fat and thus not of much value 
in the manu acture of gU The sheep, while not much employed in the 
supply of milk, IS so used in some districts of the Panjdb, as for example 
Montgomery and m many parts of Rajputana, and the butter is made into 
gU which fetches the same price as cow’s butter. It is said that in Raipu- 
tana a flock of 100 sheep can be maintained at the same cost as ten bufia- 
loes and yet the yield of milk and butter is nearly treble. 

A fair amount of information has been published in recent years on 
the composition of Indian as compared with European milk Leather 
{Agn Ledg 1900 No. 19 196) says “the composition of cow’s milk has 
been found in England to be very regular for different breeds, and to possess 
a relationship between the several component parts of all breeds. It is of 
importance to know whether these relationships hold good for Indian 
breeds of cows and to what extent they vary in the case of the bufialo.” 

It has been found m England that (a) there exists a relationship be¬ 
tween the sohds-not fat, the fat and the specific gravity, and (h) between 
the proportions^ of proteids, lactose and mineral matter (ash), and that 
these relationships are constant, within certain limits, for all the several 
breeib. The proportions of proteids, lactose and mineral matter were 
found to be as 9:13:2 m English, and the same with Indian milV “ l^ 
the case of the buffalo milk, however, the relationship is different, that 
of the proteids being distinctly higher and that of lactose lower, than in 
cow s milk. Leather gives numerous tables showing the analyses of 
cow s ^d buffalo s milk (and these should be consulted); he then con¬ 
cludes by observing that generally it may be said 

(a) The milk of the Indian cow contams a high proportion of butter- 
fat, varying from 4 up to 6 per cent. Buffalo’s milk contains usually much 
more varying from 6 or 6 per cent, up to as much as 10 per cent; 

' , P®^®®i’ta'ge of proteids (albumen and casein) usually varies in 

COW s milk from 3*1 up to 3*5 ; in buffalo’s milk from 3*5 up to 4*3 ; 

(o) Tbe percentage of milk sugar (lactose) in tbe cow’s milk varies from 
4 4 to 5^ and in buffalo’s it is present in about tbe same proportion; 

(d) Tbe percentage of mineral matter in cow’s and buffalo’s milk 
varies from about 0*7 to 0*8, as it does in tbe English cow’s mi lk. 

Mollison (^AgrL Ledg,, im, No. 5, 53) observes Tbe quantity and 
^ tbe^ milk varies greatly by tbe nature of tbe food given, 
ibe mornings milk is usually not so concentrated as the evening’s 
milk, but on tbe other band the morning yield is greater.” But so 
constai^ is tbe composition and sp. gr. of milk that extreme variation 
standard, must be accepted as denoting adulteration. Tbe 
nailk-sugar present in Indian milk to tbe extent of from 4*6 to 5*05 exists 
m a state of solution, and hence it very easily undergoes decomposition 
and IS m consequence converted into lactic acid and tbe milk is then spoken 
01 as sour. This fermentation at once becomes active when milk rises in 
temperature above 15° 0. (59° F.). To ensure tbe preservation of milk it 
must therefore either be cooled below that temperature or retained at 50° 0. 
ibe curdling of milk is tbe result of lactic'fermentation, but this may be 
accomplished by means of organic or mineral acids or is simulated in cbeese- 
making by tbe precipitation of casein by means of rennet. But rennet 
(the digestive agent of the stomach of a calf) has induced other changes 
than tbe mere precipitation of the casein, and its action is far greater than 
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that of lactic fermentation. This is the diference between sour milk and 
curds. But milk and cream are soured by a large number of difierent forms 
of bacteria which are communicated by the udders of the cow, the hands 
of the milkers, the vessels into which milked, or simply through permeating 
the atmosphere of the b 3 n:e and the store-house. In many ways, therefore, 
they may be conveyed to and absorbed by the milk when kept in open 
vessels. The reader will find many highly important suggestions on this 
subject in an article‘recently contributed by 0. Bergtheil (Agri, Journ, 
Ind,, i., pt. iii., 233). Milk and Cream,"’ he observes, ‘‘ are naturally ideal 
media for the development of organisms, so much so that a sample of 
cream ripe for butter-making has been found to contain as many as 
1,500,000,000 bacteria per cubic centimetre, far more than those found in 
sewage or any other natural material which has been examined. It, there¬ 
fore, becomes a matter of great industrial importance to preserve milk 
from harmful fermentations, particularly those occasioned by pathogenic 
organisms.” 

Sterilised Milk. —The greatest cleanliness is imperatively necessary, for 
even proximity to offensive smells will taint the milk. Some of the fermen¬ 
tative germs immediately start growing and commence the souring process, 
but these are instantly MUed if subjected to a temperature of 50° to 75° 0.; 
and should the milk also contain pathogenic germs {i.e the germs of such 
diseases as typhoid fever) these will at the same time be destroyed. But 
other fermentative germs are latent and httle affected by such tempera¬ 
tures as mentioned. In fact they are only killed either by continued boiKng 
for some hours or by repeated heating and cooling. While left in the cool 
stage they are induced to assume the active condition, and are then killed 
by the succeeding heating. Eepeated heating will thus serve the same 
purpose and more effectively (though more troublesome) than continued 
boiling, and it avoids the undesirable changes in fi.avour caused by pro¬ 
longed boiling. When once completely deprived of the germs of its 
fermentation by heat, milk is described as steriUsed or ‘‘ pasteurised.” 
Even if not protected it will now remain wholesome for some considerable 
time, but if kept in airtight vessels or bottles may be stored for months 
without undergoing any injurious change. The success of the Agra, 
Aligarh, Allahabad, Cawnpore, Darjeeling, Jabbalpur, Lucknow, Ootaca- 
mund, Poona, etc., dairy farms in supplying sterilised milk is being 
followed, by many other institutions, so that supphes of good and safe 
TYiilk may be now had in all the larger towns. The trade is a prosperous 
one with immense possibilities for the future. 


Preserved PkBSBkVBD op CONDBNSBD {DBSICCATBD) milk. —This is made by boil- 
Milk(kliir). ing fresh (whole) milk, to which sugar has been added, until it attains the 
consistence of syrup. This is called hhir (hhyir) and in some parts of India 
rahhri, but sugar is not always added. Of Bengal districts, Tippera is spoken 
of as producing khir of special quality. Sen, discussing Dacca, says, “ The 
Preparation of. flavour of this preparation of milk depends on (a) the quantity of milk boiled at 

a time, (h) the care with which the milk is stirred at the time of boiling, and (c) 

the nature of the heat applied, (a) To obtain TcMr as white as possible, and 
possessed of the best flavour, not more than half a seer of milk should be boiled 
at a time. (&) All the time the luilk is boiling it should be stirred with a wooden 
rod. Some prefer to stir with a number of* rods, (c) A strong and steady heat 
- should be applied. Tamarind wood is considered the best fuel for this purpose. 
Khir of an inferior quality is sometimes made from fresh butter-milk.’’ 
Thickened Banerjei^omaorks, “ In order to get the khir or thickened milk of a fine white 

Milk. colour,' a little flour is added. In private houses arrowroot is used instead. 

When thick enough it is removed and allowed to cool, when it is ready for sale.” 
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This is, therefore, a dificerent substance from desiccated or strained dahi, although 
both are largely used by the sweetmeat makers. It has been recently upheld 
that the hhir or khowa (mawa) made from separated milk is as good and market¬ 
able an article as that from whole milk, and hence the double profit in the khir 
and the butter. It has also often been urged that India might do a large trade 
in the production of condensed milk and in milk boiled down to a powder. Sweden, Condensed 
with its population of five millions, is believed to produce annually and export lyrilTr 
£2,000,000 worth of preserved and dried milk, a large share of which comes to India, 
instead of India itself exporting these preparations of milk. Thorpe and others 
have pointed out that the action of sugar in desiccated milk is preservative, but Action of. 
for this purpose 12 per cent, of the weight of the milk must be sugar. [Cf. 

Fleischmann, The Book of the Diary (Aikman and Wright, transL), 1896, 282-6 ; 

Thorpe, Diet. Appl. Ghem., ii., 615.] 

Reputed Preservative Agents. —In this connection also reference may be made Preserva- 
to the passage above where Buchanan-Hamilton remarks that it is very tiveAgents, 
nearly the universal practice to boil the milk immediately it is drawn from the 
cow, goat, etc. This fact cannot be reiterated too frequently. It will have 
been observed also that the earthen pots into which the animals are milked are 
often so nasty, to European taste, as to be regarded as destroying the milk. It 
may be explained that in many parts of India it is customary to smoke the milking- Smoked Milk, 
pots, but whether this is done to directly impart the smoky flavour or from the 
belief that it has a protective action, does not appear to have been investigated. 

When milk is to be carried for a distance it is placed in earthen pots with fairly 
large open mouths. These are swung over the shoulder by means of a bamboo, 
and a swift runner carries the milk to its destination. Within the mouths of such 
earthen or brass pots it is customary to find a few twigs or leaves—such as rice 
straw, date-palm leaves, twigs of Cocmiitts vuiosns or leaves of iPedaUttm 
Murex. The milkmen affirm these prevent the milk turning sour, but it is much 
more likely that their action is mechanical in preventing the milk from lapping 
over or being churned. €oeemti» and JPedaiium are known to have the curious 
property of thickening water, and may be added to the milk with the object Thickeamg 
of preventing the detection of water adulteration. Any one who will take the 
trouble to go to a railway station in the early morning and witness the arrival 
of Calcutta’s daily supply of milk will not be surprised at the danger of direct 
and accidental adulteration, but rather at the rarity of outbreaks of disease 
being attributed to the impurities of milk. Speaking of Bombay experience, 

Lisboa {Journ. Bomb. Nat. Hist. Soc., 1887, ii., 143) mentions the fact that 
arrowroot is employed to thicken milk which has beenl^watered. [Of. Agri. 

Ledg., 1893, Ko. 17, 114-5 ; Pharm. Journ., Z.c.] 

In concluding these observations on the preservation and manipulation 
df milk it may be added that horacic acid, carbonate of soda, carbonic acid, Chemical 
sahcyhc acid, oxygen and saltpetre, as also several other substances, 
are all spoken of as milk-preservatives, because they retard the action of 
the bacteria. 

Separators. —Some few years ago (1889), at the suggestion of the Separators. 
Bombay Government, the Dairy Supply Company sent Mr. Howman to 
India in order to '' ascertain by trial whether the cream separator is 
needed in India, and whether it can be profitably utilised in the manu¬ 
facture of gliL After an extended tour in several provinces, and after 
ha^dng made various trials, the follo'^g conclusions were published :— 

1. Tak, a bye-product of ghi-moMjig, can be prepared perfectly well Tale. 
from separated milk. 

‘‘ 2. Mawa or Khowa, which consists of desiccated milk sweetened with Mawa. 
sugar, can be made from separated milk, and the cream saved for butter 
or gh%. 

“ 3. As much Ghi can be made from separated cream as by the Native au. 
process.” [Agri. Ledg., l.c. 111.] 

There are many designs or patterns of separators, but the principle is 
the same in all. They take advantage of the fact that cream or butter-fat Oream lighter 
is fighter than milk. By centrifugal force the liquid revolving within a 
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cylinder at once, tlierefore, separates into cream in the middle and milk on 
the outside, and these two portions are conveyed away by separate pipes 
into the vessels placed for their reception. The milk can be separated im¬ 
mediately on its being taken from the cow. It is not required to be 
exposed in a large number of shallow basins ; the milk as drawn from the 
cow may at once be placed in the separator. By a hand separator from 
thirty to forty gallons may be disposed of per hour. Obviously such results 
and advantages were of interest to every one in India, and it is no matter 
for surprise, therefore, that the new system attained almost immediate 
popularity. In June 1890 the late Mr. Ozanne, then Commissioner of 
Settlements and Agriculture, Bombay, obtained permission to employ 
Mr. Keventer, who had been Mr. Howman’s assistant, and to purchase two 
separators. In a remarkably short time dairies, managed on the European 
system, sprang into existence here and there all over India. The fact of 
the double produce, {a) butter (ghi) and (6) milk, from which mawa could 
be manufactured, was sufficient justification. All the larger towns of India 
are now rapidly being supplied with superior butter, also with sterilised 
milk and cream, conveyed in sealed cans or bottles. As might have been 
anticipated, however, the greatest progress has been made in the Bombay 
Presidency where the experiment originated. ^ 

Trade in Milk. —Absolutely no information can be given regarding 
the internal trade in milk. Within the past few years the foreign 
traffic has been officially recorded. In 1902-3 the imports of condensed 
milk were 1,490,154 lb., valued at Es. 4,08,251; the following year, 1903-4, 
they had suddenly expanded to 4,137,066 lb., valued at Es.ll,34,187; 
and in 1906-7 became 6,196,492 lb. and Es. 17,68,347. 

rO/. Dutt, Mat. Med. Hind., 1900, 281-3; Leather, Europ. Dairy%ng Ind., 
Aqri. Ledg., 1893, No. 17 ; 1900, No. 19 ; MoUison, Milk and Milk Frodiicts, 
l.c. 1895, No. 5 ; Fleischmaim, l.c. 6-159; Dairy Farms, Bengal Command 
Admin, kept., 1899-1903 ; Collis Barry, Legal Med. Ind., 1903, 562 ; Meagher 
and Vaughan, Dairy Farming in Ind., 1904, 80-8 ; Imp. Oaz., l.c.; Watt, 
Journ. Pharm. Soc. Gt. Brit., Oct. 6, 1906.] 

2. DAHI OR CURDLED BOILED TMt/LiC.— The nanies most generally 
given to thickened or coagulated or specially soured boiled milk are dahi, 
dadhi, hhoyd, mdvd, tyre, etc. It is usually prepared by throwing boiled 
and partially evaporated milk into a vessel that has contained dahi, but 
has not been subsequently washed. At other times a certain quantity of 
dahi or some other acid substance is added to the boiled milk, or a vegetable 
or animal rennet is employed. Sen, speaking of Dacca, observes that, 
“ To understand the method of preparation of dadhi of superior quality, 
we should remember that its formation depends on a fermentation of milk, 
and that milk undergoes a number of other fernientations besides that of 
dadhi, and that the particular fermentation it will undergo depends on 
the conditions under which this takes place. It is only when the milk is 
kept at a certain temperature, when a given quantity of dadhi of a particu¬ 
lar degree of sourness is mixed with it, and when the extraneoi^ germs of 
which the atmosphere is full are excluded from it, that the dadhi fermenta¬ 
tion takes place properly.” A preparation of sugar, hatasha and spices 
is sometimes added to the milk which is set to undergo the dadhi fermen¬ 
tation.” 

As a rule Muhammadans only will use animal rennet, and the vegetable 
rennets such as Wlth ania coagnlana are not very widely known. Hence 
dahi difiers from curd, as prepared in Europe, in being practically sour 
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boiled milk, the fermenting agent being added when it is nearly cold. 
And the milk, being boiled immediately as obtained from the cow, contains 
all its fat or butter. In this form it is called sara^ and if kept hot may be 
accumulated for some days till sufficient has been collected to form it into 
dahi. This, as Banerjei explains, is therefore basa-dahi. If butter be 
removed from the dahi by churning, the liquid that remains is butter-milk 
or ghol-dahi {mdthd, lassi). But a top layer of the dahi may be simply 
slammed ofi and used in the manufacture of butter. Hence there may 
be whole-milk {hasa-dahi), slummed-millz dahi,B,B well as butter-milk 
(ghol-dahi). Dahi in the liquid state is largely consumed; hence its whey 
(mastu) contains all the milk-sugar and its curd (chhena) may or may not 
have embedded in it all the butter-fat. Whole-milk dahi thus contains 
too much fat to be made into cheese. It is, in fact, cream-cheese, and some 
localities such as Bandel near Hughli and Dacca in Eastern Bengal are 
famous for their cream-cheeses. When curds are intended to be prepared 
the acid or rennet is added to the hot milk. This is called dud-chhena, but 
dahi is often heated and allowed to cool in order to prepare imitation curds 
known as dahi-chhena. The whey (as it may be called) of dahi is separated 
by pressing the curd within a clean cloth, but if it be completely dried 
the chhena crumbles to a powder. All qualities of dahi and also of 
chhena are largely used in cookery and with hhir constitute the chief 
ingredients of sweetmeats, which may thus be regarded as possessing 
all the elements of food and are not merely luxuries like the sweetmeats 
of Europe. 

Trade. —The trade in compressed (or partially compressed) dahi is 
very extensive, and within a radius around the chief cities immense quan¬ 
tities are daily conveyed by rail and road from the country to the towns, 
the curd being wrapped in damp cloths and deposited in open baskets. 
Dahi and ghi are therefore the |)roducts of greatest value in Indian dairy 
farming. Although every resident in India will readily admit that the 
traffic must be enormous, no sort of computation is possible of the total 
production of either the one or the other product. 

But in conclusion it may be pointed out that the fermentative agents 
concerned in the coagulation of sour inilk (not boiled), of boiled milk (dahi)^ 
of soured cream and of the various forms of curds {chhena), are probably 
all different and that success in the production of the manufactures named, 
to a far greater extent than as yet appreciated, depends on the use of the 
correct agent for each fermentation. \Cf. Sen, l.c. Dacca, 1889, 54-7 ; 
Banerjei, AgrL Cuttach, 1893, 128-30.] 

3. BUTTER. —Of India it may be said that two kinds of butter are. 
known :— nani or the butter of fresh or only scalded milk, and maTchan or 
the butter of soured milk {dahi). The former is held to be inferior and 
more difficult to prepare than the latter, but valued because the butter¬ 
milk obtained may be sold as dahi, and hhir may even be made from it. 
Fresh milk is hardly ever set on one side to allow of the rise of the butter, 
and in consequence cream {shar) can hardly be said to be known in India. 
The article sold as cream (except that obtained by the modern cream 
separators) would more correctly be described as liquid (boiled) butter 
mixed with dahi. But the so-called Indian cream (as with the cream of 
Europe) is set aside to mature or ripen (as it is called), and when sufficient 
has been collected and matured it is churned and made into butter. Terry 
(chaplain to Sir Thomas Koe) {Voy. E. Ind. (ed. Havers), 1665^ 359) 
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observes that “ butter is obtained by beating their cream into a substance 
like unto a thick oyl, for in that hot climate they can never make it hard, 
which though soft is very sweet and good.” Fresh cream (that is to say 
whole milk) yields a smaller quantity and an inferior flavoured butter 
than matured cream. The peculiar flavour of butter is, in fact, very often 
a question of the method and degree of ripening that has been pursued. 
Moreover the best butter-makers lay stress on the necessity for the cream 
being repeatedly stirred during the ripening process. The time required 
depends on the temperature of the atmosphere. It will be sufficiently 
ripe in from 12 to 24 hours if the temperature average from 60° to 70° F., 
according to Fleischmann, but 90° F. according to Meagher and Vaughan ; 
below 60° it will take 48 hours, but cream should never be allowed to fall 
below 55° F. 

The study of the exact germs concerned in the production of recognised 
flavours of butter is by no means complete, but is engaging the attention 
of experts. In the near future pure cultures for the maturing of cream 
may he demanded hut the subject is at present not understood, and both 
in Europe and in India empirical rules prevail. Cream is not pure butter- 
fat, but is a mixture of that substance floating in milk. The milk sours, 
the lactic acid precipitates the casein, and thus forms butter-milk. Butter, 
however, always retains some proportion of the sour curd mechanically 
mixed with it, and upon this depends the souring of the butter and its 
rancid flavour. 

Churning .— Butter consists of the consolidated oil globules present in 
the milk. These are collected together and compacted into butter by 
various contrivances that may be called churns. As already fully ex¬ 
plained, a small proportion only of butter is made in India from the milk 
as it comes from the cow. There is very little or no cream-butter made 
by the ordinary Indian milkmen, for the reason that the climate wiU not 
allow of the milk being set on one side until the cream rises to the surface. 
Recently, however, cream separators have been introduced at the larger 
centres and cream-butter has in consequence to a certain extent come into 
use. The bulk of the Indian butter is of a kind practically unknown to 
Europe, namely boiled soured-milk butter. It has been estimated that 
Indian milk yields butter at the rate of one pound to every 14 pints of best 
cow’s milk or 9 pints of bufialo’s milk; with, separators very much smaller 
quantities will, however, suffice. The amount of butter nowadays made 
fiirom separated cream is fairly large, and Bombay and Aligarh might be 
spoken of as the centres of the trade. 

In The Agricultural Ledger (1895, iN'o. 23) I have described the chums most 
commonly met with in India. The simplest contrivance of all is a wide-mouthed 
bottle or bamboo joint into which a quantity of milk is placed and shaken in the 
hand imtil the butter forms. Methods of preserving milk and of preparing from 
it special articles of human diet, that would wholly or partially withstand climatic 
tendencies, must have early become axioms of household economy in India. 
But in the consequent development of this knowledge it would seem that the 
introduction within the liquid of a contrivance intended more fully to agitate 
it, than could be attained by shaking in a bottle, would he a natural and simple 
one, which nught fairly weU haye suggested itself spontaneously to the most 
remote and diverse races. ' The first conception of this would most probably be 
a beater worked by the hand. The step from that to a rotatory whisk would 
he a direct and necessary one. But a vertical plimging action might not so 
readily suggest itself. This is the position in India. The rotatory chum is 
common, the vertical rare, though both forms exist. Whether or not the Aryans 
introduced the rotatory churn, the one most generally used throughout India, 
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ethnology to solve. What can be afflrmedjof the 
£n principle of that churn is known and practised 

oomtry, and among .^yan as well as non-Aryan races. The most 
frequent name for the chum is mathani (from matha to stir or chum). It becomes 

mathni, math, mdthdna, Namesgiren. 

etc. But every part of the contrivance has its own special name and 

ofTheTe^el I®agita^ri at other times 

°s thatTweH W tT churned. The simplest of all rotatory chums 

Sate ^ -R®® upper classes : it consists of a shallow basin or 

^ V i® placed and a whisk made to rotate on the surface of 

K*® ^®“l between the hands. Vertical chums are 

usually made of bamboos and are most frequently used by the hill tribes. 

The Art of CAurning-.—Great skill is required in judging wken tke 
churaing IS complete. If stopped too soon much may be lost in the 
butter-milk; if too long protracted the butter may become greasy. The 
atoost umversal Indian practice of adding hot water, during the middle Addition of 
ot the churmng process, prevailed in some parts of Europe also but it is 
now much condemned by scientific writers. \Cf. Pleischmann, Z.c. 188 1 
After straimng to remove the butter-milk the butter is washed once or 
tmce m order to remove the curd and other impurities, as also as much of 
the butter-milk as possible. The butter is worked up, squeezed and 
beaten until it attains the desired consistence, and is then ready for the 
market. Water is, however, one of the chief adulterants of butter. As Ad,iiw , i>'n 
much as 25 per cent, may he present, though good-quality butter may 
sometimes contain as much as 10 to 15 per cent. As already observed, the 
presence of butter-imlk impairs the lasting quality of the butter, and by 
tummg sour makes it rancid. The melting-point of butter is a feature of Meiting- 
some importance as it afiords a means of readily detecting impurities, 
ln(han butter, curiously enough, has a higher melting-point than European, 
a tact urged in favour of its great suitability to India. The food 
given to milch-cows also afEects the melting-point of the butter. Cotton¬ 
seed, pulse meal, pea straw, ground-nut cake, etc., produce firm butter 
w oileakes soften it or make greasy butter. The cream sufitaio 

Kom buitaio miik can be cliurned at a Mglier temperature than that of 
1 • 7®^ produce equally firm butter, and hence one advantage 

claimed for the churning of mixed cow and bufialo milk. If the mixture 
be thought to show too strongly the pale (bleached) colour of the buffalo 
or sbeep butter, the colouring ingredient used should he added before 
c urmng. ihe best substance for this purpose is the pigment of the seeds 
of Amotto (JS'iastt OreUana). Three ounces of the seeds soaked in 8 oz. Amotto. 
olive oil, then strained, makes a good staining preparation. One tea¬ 
spoonful to 40 Ih. buffalo milk will usuaUy sufBce. 

Trade In Butter.-—Very little of any importance can he furnished re- Trade, 
garding India s trade in butter. The article is in daily use by the well-to-do 
of all castes and commumties, hut, India being an agricultural country, 
the supply is home-made. As an indication of the progress in modern 
dairy farming, it may he mentioned that in the Admimistration Report on ProSuotion. 
Dawy Farms m tU Bengal Command for 1901-2 it is stated that 101,402 lb 
of butter, 1,119,216 of whole milk, and 182,799 Ih. of cream were produced 
and disposed of at the dairy farms of Alfehahad, Jabbalpur, Lucknow, 

Cawnpore and Agra for that year. 

The retmns of foreign transactions give, however, certain particulars 

w ™ 1875-6, 76,658 lb., valued at 

Rs. 65,433; in 1885-6, 184,183 lb., valued at Rs. 1,65,335 ; in 1895-6, 
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211,516 11)., valued at Es. 2,43,439; in 1903-~4, 277,112 lb., valued at 
Ks. 3,16,536; in 1905-6, 782,738 lb., valued at Es. 3,12,510; and in 
1906-7, 244,577 lb., valued at Es. 2,66,636. To wbat extent this may be 
margarine is not at present known. Tlie JfSXPOJtTS of Indian butter 
appear to have only begun to be separately returned in official statistics 
about the year 1890-1, when 1,118 lb., valued at Es. 472, were sent 
to China and the Straits Settlements. In 1895-6 the exports were 
152,462 lb., valued at Es. 94,780; in 1905-6 they were 307,785 lb., 
valued at Es. 2,16,614 ; and in 1906-7, 298,344 lb., valued at Es. 2,09,292. 
It would thus appear that the export traffic is steadily improving. It 
goes almost exclusively from Bombay, and the countries that take the 
greater proportion of the Indian butter are Ceylon and Aden, and after 
these British East Africa, followed by the United Kingdom. This 
improved export trade is apparently the direct result of the recent 
endeavour to establish dairy farming on modern lines. 

[<7/. Ovington, Voy.to Suratty 1689, 324; Terry, Voy. E. Ind. (ed. 1777), 133, 
198 ; Paidus Mgineta (Adams, transL), 1847, iii, 74-6; Sen, ic. 56-7 ; Banerjei, l.c. 
129-30 ; MoUison, Ic. 59-63; Fleisehmann, l.c. 106-99 ; Meagher and Vaughan, 
l.c. 93-108 ; Imp. Qaz., ic.] 

4. GHI {GHEE) OR CLARIFIED BUTrER.~-Mampulation^lt may 
be said that the three great products of milk in India are hhir, dahi and 
ghi. The first two have already been disposed of. It is perhaps hardly 
necessary to describe the preparation of ghi [neyi) in great detail, since so 
much has already been said that has a direct bearing on the subject. Ghi 
is clarified butter. That is to say the butter is heated for about twelve 
hours or until the greater part of its moisture is evaporated. An oil is 
at the same time formed that rises to the surface, and the refuse (mostly 
casein) forms below as a sediment. Too much heating is said, however, 
to cause the ghi to assume an acid taste, while imperfect heating renders it 
liable to putrefaction. Great skill is thus required, but the ghi sold in the 
market has usually been undercooked owing to the loss in weight which 
takes place when fully cooked. Butter loses about 25 per cent, in the pro¬ 
cess of clarification. The yield of ghi from the butter of the bufialo is 
higher than from that of the cow. The boiling butter is allowed to be 
partially cooled, when the maybe decanted from the top of the sediment. 
The ordinary ghi of the bazars is principall}^ derived from bufialo milk. 
One quart of buffalo milk yields about 3 oz. of ghi, while the same quantity 
of cow milk may only afford about half that quantity, or with extra fine 
qualities, three-quarters of the ghi mentioned. Ghi from goat milk is very 
inferior owing to the disagreeable odour it possesses, while that of sheep 
milk is often spoken of as superior even to buffalo butter. 

Old and New Ghi. —So much has been written on the subject of 
clarified butter or ghi that a special volume might have to be written 
before even the more important historic and trade facts had been exempli¬ 
fied satisfactorily. Ghi is mentioned in some of the most ancient of the 
classic works of the Hindus. It is the ghrita of Sanskrit authors, and 
according to ancient medical opinion the ghi of cow milk is superior to that 
of bufialo or goat. As manifesting the antiquity of the knowledge in this 
article, it may be mentioned that in the Periplm (SO A.D.,McGrindle, transl., 
12, 113) ghi is spoken of as exported from India. It may thus be said to 
have been closely associated with the life and social customs of the Aryan 
races, but curiously enough has never been, of much value with the people 
of Mongolian blood. Here and there all over India, especially along its 
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to eat ghi (Lawrence, Valley of Kashmir, 339). In the Ain-i^Ahhari 

Se rT’ of the aiw^ce to S 

State elephants. [0/. also Jahangir, Memoirs (Price, transl), 63, 71, etc 1 

If carefully enclosed m skins while still hot it may he preserved for 
many years without requiring the aid of salt or other preservatives It 
IS somew^t si^ifican^t, in fact, that medical writers should speak of purana 
gAnto (old gU) as being superior to fresh. Dutt, for exaCle oWes 
that gfe^ten years old has a strong pmgent taste and is of the colour of 
lac. The longer this butter is kept the more efficacious it is said to prove 
as an external application. Clarified butter a hundred years old is^often 
heard, of. The richer Natives always have a stock of old ghrita of this 
description which they preserve with care for their own use as well as for 

Pm S?0 8? f T ^00- E. Ind. and 

^n., 1672-81, 137 m his description of Surat and a journey into the 

Deccan speaks of the granaries hewed out of stone ” and of “ several 

^ ".f ^0 years standing, prized by the Gentiles 

as high as Gold, prevalent in Old Aches and Sore Eyes, one of which was 
opened for my sake, and a present made me of its black stinking and viscous 
Balsom. Butter preserved in skins has been known to remain for manv 
years without deteriorating very materially. It usually, however, dries 

changing colour and assuming 

centuries at least an important article 
of food in India. Linschoten and most of the early travellers allude to 
Its e^ensive employment m all forms of cookery. It is, in fact used 
for all piloses to which butter is put in Europe—such as the cooking 
of meat fish vegetables curries, rice, etc., or utilised in the preparation 
of sweatnaeats, and is also eaten uncooked with bread and rice With 
the poor It IS a luxury for feast days, and in everyday life its place is 
taken by sweet vegetable oils. ^ 

ridu/tera«ojj.--The chief articles used in the adulteration of ghi are 
vegetable oils such as cocoa-nut, ground-nut, cotton, safflower, poppy 
sesamuna, niger and hoJcam. These are all harmless enough though 
cheaper than gAt ; but injurious oils are also used, especially mahua, rivl , 
^arfom (AaMan) and castor-oil. Other animal fats, especially mutton, 

vims f ri^ as nee, hdjra, plantains, potatoes and s 

yams, are frequently resorted to in order to thicken oily compositions 
Injure or adulterated gAi is also often remade with milk or curd, to render 

aid toZiv'S*'’ simplest method of ascertaining adulteration, 
and to purify the ghi at the same time, is to boil a given quantity and i 
when it n in a state of complete ebullition to dash cold water on it.^ The 
oil will rise to the surface and part from its admixtures. One of the most 
valuable papers on the adulteration of ghi is that written by Mr. Shrofi 
who states that the Bombay gU trade is in the hands of a dozen mer¬ 
chants, and that adulteration is effected, not by the dairymen, but by the 
raders. The fats used are often most offensive and deleterious substances, 
at times even obtained from the carcases of diseased animals. Numerou^ 
complaints have been made and even legal proceedings recently taken re- 
adulteration of gin. In consequence the necessity for protect- 
1 g the poor and helpless has been urged as justifying special legislation. n 
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Packing. —Formerly all gU was packed in earthen jars (matJcas), or 
for transport to a distance in leathern cases (ku^pas), but in recent years 
old kerosene-oil tins or specially made tins have been employed. 

Production and Consumption. —The chief r/A'i)-producing tracts are 
the United Provinces, Bengal, Eajputana, Central India, and the Panjab. 
It has been estimated that about one-fourth of the total population of 
India use 8 lb. per head per annum. Assuming these figures to be correct, 
this would represent a consumption of about 300,000 tons a year, or at 
a valuation of £45 a ton, say 13J million pounds sterling. There are no 
data by which to verify these" estimates, but as they stand they are 
suggestive of India’s necessities in this direction. 

Trade in Qhi.— Prices. —No doubt by far the greater proportion of the 
ghi produced in India is consumed locally, and never appears either 
in the trade returns of internal nor of external traffic. It has been 
ascertained that the retail price of superior ghi ranges from 5c?, to 1^. 
a pound. In the statement of Prices and Wages published annually 
by the Government" of India, particulars are given of the prices of ghi 
in certain localities of Western India since 1855. These would seem 
to show ghi selling at a lower price than the figures just mentioned, but 
the difference between pure first-class and adulterated lower grade ghi 
is such as to render averages misleading. Still, the official returns as they 
stand manifest a considerable enhancement of price. Thus the average 
for all the Bombay centres in the quinquennial period of ] 855-60 was 
19*19 rupees per maund, and in 1903, Es. 35*32; in Sind, Es. 17*12, and 
in 1903, Es. 33*28; in Central India and Eajputana, Es. 24*3, and in 
1903, Es. 28*38. But taking the quinquennial average of 1871-5 as 100, 
Bombay is now 112; Sind 124; and Eajputana and Central India 110. 
In a further series of tables, Prices and Wages gives returns of the 
wholesale rates of ghi. These, for the year 1903 (and reduced for purpose 
of comparison to rupees and decimals of rupees per maund), would be 
as follows (in sequence of price):—Bengal, Es. 34*3 ; Mysore, Es, 34*1 ; 
Sind, Es. 32*3 ; Madras, Es. 31*4 ; Panj^b, Es. 30*6 ; Berar, Es. 30*4 ; 
United Provinces, Es. 29*9 ; Central Provinces, Es. 28*8; and Eajputana, 
Es. 27*8. In a still further series of tables the prices of ghi are shown 
for selected centres such as Calcutta, Benares, Allahabad, Lucknow, 
Bareli, Cawnpore, Meerut, Agra, Ambala, Lahore, Eawalpindi, Multan 
and Peshawar during the years 1875-6 to 1902-3. These are divided 
into buffalo ghi, cow ghi, and each of these again subdivided into 1st 
sort and 2nd sort. But the provincial averages just given approximate 
very closely (as the mean between all four classes in each centre), so that 
it is not necessary to furnish other estimates. 

Internal Trade .—The total internal trade in ghi, as manifested by the 
railway returns, shows certain interesting peculiarities. The chief expoet- 
INO provinces are the United Provinces, Eajputana and Central India, 
the Central Provinces, Madras and Bombay (enumerated in order of im¬ 
portance). But it is significant that the exports of the United Provinces 
and of the Central Provinces have manifested extreme fluctuations for some 
years past. Thus from the United Provinces the exports in 1899-1900 were 
236,718 cwt.; in 1902-3, 161,670 cwt.; in 1903-4, 140,617 cwt.; and 
in 1906-7, 164,222 cwt. The exports of the Central Provinces 
manifest a decline; thus in 1899-1900 they were 86,187 cwt.; in 1903-4, 
63,079 cwt.; and in 1906-7, 42,665 cwt. So also the exports of 
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?899-mo corresponding fluctuations. In 

isnoQc^^ they were 63,736 cwt.; in 1902-3, 161,461 owt.; in 1903-4 

tW P T*i ^3,036 cwt. An ex^ndij proportion of 

these Centra] India and Eajputana exports are consigned to tfc United 
Proinnces, thus malnng up apparently the deficiencies of these provinces 
A large percentage of the total exports are, however, consigned mainly 
to the port town of Calcutta, followed by Bombay, and a?Zr au^ n 
in the fopign exports from these towns. ^ 

further provincial details, mainly Impoets : Assam 
bufialoes, exports no gU but draws upon Calcutta 
and the Province of Bengal for about 9,000 to 31,000 cwt BeS 

TheXted'T from the town of CalcutSl 

j n * already said, miport largelv from Rainutana 

and Central India. The Panj^b annually exchanges about the^same 
amount, namely from 11,000 to 34,000 cwt. Sind buys wX fX 
Rajputana and Bombay, a quantity varwng from 
29,000 to 60 000 cwt. The Central Provinces are self-supporSS siZ 
they practically import little ghi but export a large amount. The traffic 
to and from Bombay Presidency is subject to extreme fluctuations. The 

1903-4, 10,376 cwt.; and in 
i^iU’ exports, on the other hand, were in 1900-1 

taV^ r+lf ■ ’ >■ hi 1906-7, 97,166 cwt. Bihar 

of imports are double those 

vLl*r+!P w Presidency is self-supporting, since it imports 

Benra/* exports very largely to its own ports and to Mysore'and 
Bengal. It has already been observed that Rajputana and Central India 

the P* ^ Provinces, Sind, Bombay and ' 

^ oi’ scarcity aese 

of fine Significant that Mysore with its^herds ; 

of, but is a fairly large receiving 

rtSoi^Sr «.*» ™‘' derived&omCoimb.to„ 

fro J u Coasting Trade is the traffic, cHefly 

« Se S,KVe. LS;:S'p‘°986T' ™‘"“‘ 

Trai,s.fr^„tur Trade.—A fairly large quantity of gU is brought across -i 
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Trans¬ 
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Imports 


Exports 


- 1 1902-3. 

1903-4. 

1904-5. 

1905-6. 

/Cwt. 130,638 
*• i.I^s. 53,08,689 

164,262 

64,06,129 

165,463 

71,93,973 

168,264 

75,86,410 

/Cwt. 1,588 

*' IRs. 90,043 

2,135 

1,20,582 

3,007 

1,49,448 

2,342 

1,37,773 


1906-7. 

185,752 

90,73,421 

2,749 

1,61,916 


unmistsQriv fi.7+ T cxceeaingiy valuable, and Kashmir stands Xasumv 

unmistakably first. Lawrence observes, It is by far the most imnortant 
article of the export trade of Kashmir.” The supply of ^S seufto India 

may fairly be called a prosperous trade, since the figures just mentioned 

are nearly ffiur times those of twenty years previously. Then come Dir n-' s t 

Swat and Bajaur, which furnished India with 50,544 cwt., valued at 
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Es. 23,57,459 ; and lastly Nepal sent 42,765 cwt., valued at Rs. 22,09,334. 
The NflshTnlr gli goes to the N.W. Frontier Province and the Panjdb ; 
the Dir, Swat and Bajaur also into the N.W. Frontier Province; and 
the Nepal into the United Provinces and Bengal. 

The re-exports of foreign gU are unimportant, but have ranged from 
a valuation of Rs. 1,037 up to Rs. 2,07,185. 

Foreign Trade .—The IMPORTS being the least important may be disposed 
of first. This traffic is subject to extreme and sudden fluctuations. In 
1876 the imports of ghi were valued at Rs. 2,76,395; in 1880-1, Rs. 16,486 ; 
in 1886-7, Rs. 7,03,432 ; in 1890-1, Rs. 4,13,299 ; in 1896-7, Rs. 4,28,432; 
in 1900-1, Rs. 10,71,024; in 1901-2, Rs. 4,17,476; in 1902-3 they 
were 21,370 lb., valued at Rs. 8,515 ; in 1903-4, 127,868 lb., valued at 
Rs. 50,722 ; and in 1906-7, 492,493 lb., valued at Rs. 2,13,861. The supply 
comes from Mekran and Sonmiani, Turkey-in-Asia, the neighbouring 
pastoral tracts of Southern Baluchistan, and recently from Bast Africa. 
It is consigned mainly to Sind and Bombay. 

Turning now to Exports, these for many years past have manifested 
a continuous expansion. In 1876-7 they were 1,004,661 lb., valued 
at Rs. 3,57,250. Twenty years later (1896-7) the figures were 3,672,349 lb., 
valued at Rs. 15,00,990, and during recent years for which returns are 
available they were in 1902-3, 6,418,046 lb., valued at Rs. 27,26,750; m 
1903-4 5 390,865 lb., valued at Rs. 22,90,825 ; in 1904-5, 6,097,917 lb., 
valued at Rs. 26,67,260; and in 1906-7, 4,884,252 lb., valued at 
Rs. 22,65,443. By far the most important centre is Calcutta, followed 
by Bombay, and the receiving countries may be said to be the Straits 
Settlements, Natal, Aden, Ceylon, Hongkong, Mauritius, British Bast 
Africa, Aden, etc. An effort was made some few years ago to foster the 
traffic in Indian produce sent to Australia, and ghi at that time attracted 
considerable attention. But the trade cannot be said to have materially 
expanded. 

Other Animal Fats. —In conclusion it may be desirable to extend 
this brief review of the traffic in gM so as to include all animal oils and 
fats since these are often closely associated with ghi. The Imports are 
Animal Oils, Butter, Ghi and Tallow. The traffic in the last mentioned 
is a large and prosperous one. In 1876-7 the imports of Tallow were 
305 088 "lb., valued at Rs. 62,671 ; in 1903-4, 2,352,224 lb., valued at 
Rs ’5 93 127; and in 1906-7, 4,125,744 lb., valued at Rs. 9,14,834. Next 
in interest are the Animal Oils, which in 1876-7 were 3,246 gallons, valued 
at Rs. 10,664 ; in 1903-4 were 389,256 gallons, valued at Rs. 4,45,217 ; 
and in 1906-7, 584,428 gallons, valued at Rs. 5,70,655. The lard and 
animal oils to some extent doubtless manifest the demands of the soap and 
candle works of India. The butter trade has been already noticed (p. 477), 
and need not be further mentioned. It is not known to w^t extent the 
imports of butter may in reality be margarine. But by adding the tallow, 
animal oils and butter to the ghi, the total imports of these substances 
were in 1903-4 valued at Rs. 14,05,602, and m 1906-7, Rs. 19,65,986. 
Similarly the Exfobts may be briefly discussed. These afe Animal Oils, 
GM Lard and Tallow. In 1903-4 these were valued collectively at 
Rs.’25,52,340 {ghi being, as will be seen from the figures above, by far 
the most’ important article); in 1905-6 the corresponding total was 
Rs. 30,75,319 ; and in 1906-7, Rs. 23,84,765. _ 

[C/. Institutes of Manu, ii., 29 ; iii., 274 ; iv., 39, 233 ; v., 37, 144 ; vii., 131; 
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viii., 106, 328; xi., 92, 135 ; xii., 62, etc.; Linsehoten, Vov. E Ind 1598 i 56 5S 
60, 63, 67; Bernier, Travels, 1658, i., 438 n., 440 n.;’ Fry;rT^el icf I 
Ters., 1675, 33, 137 ; Wilks, Hist. Sketches, 1783, ii., 154 ; Chardin Vov pjnc etc 
1811, viii., 268; Milbnrn, Or. Oomm., 1813, ii, 209 ; ani 

Manuf. N. Irjd., 1880, 109; W. Crooke, Note on Qhi, April 1882; T. N. Mukharii 
Notes on Ghi, 1882, 1884; Buck, Trade with Aiistralia in Ghi, 1882- Schofield' 
Note on Ghi, 1886 ; Shroff, Ghee Supply of Bornbay, 1887 ; Ghi and Its Adult, hi 
T^es of Jnd., 1889; Basu, Agri. Lohardaga, 1890, ii., 44; The Bower Manuscrivt 
*(IIoei^e, transl.), 1893—7, 90—104; Lawrence, Valley of Kashmir, 1895 359—60 * 
Ghi, in Ind. Med. Gaz., 1898 ; Watt, Inaugural Address School of Pharmaeu in 
Journ. Pharm. Soo., Oct. 6, 1906.] 

5. CHEESE. —Cheese as known in Europe can hardly be said to be 
made in India (except at the modern dairy farms under European super¬ 
vision). _ Curd or cKhena is prepared by boiling milk and throwing into it, 
while still very hot, some acid milk or other acid substance (such as 
lime- or tamarind-juice) or a vegetable rennet; after a time it in con¬ 
sequence coagulates. The curdled milk is put into a cloth and the whey 
{mastu) expressed or drained away, the result being a land of soft cheese 
(often called in India cream cheese). Many localities are noted for their 
cream cheeses, such as Hughli, Dacca, etc. Sen gives the following 
account of the Panakona, Sylhet, or so-called Dacca cheeses “ As soon 
as the milk is taken from the buffalo, it is put in an earthen vessel and 
rennet is mixed with it at the rate of a seer to a maund of mllV About 
two hours after the curd is broken with the hand and put in amall 
quantities in shallow bamboo baskets known as dalas. Next day it is 
mixed with a little salt and repeatedly cut across with a knife, and each 
time the knife is passed through it the curd is pressed with the palm of 
the hand. This process is repeated for three consecutive days, and 
altogether 2| seers of salt are used to a maund of curd. The cheese is 
then left to cure. This cheese is sent to Dacca, whence it is exported 
as Dacca cheese. A maund of milk gives 10 seers of cheese. The price 
of buffalo milk here is from Es. 3-8 to Es. 4 a maund. The whey is 
kept aside for a day or two, when the oily matter floating over it is 
removed and made into gU, and the rest of it thrown away.” 

Lawrence says the Gujars and Pathans of Lolab make a kind of cheese 
they call milk-bread. He mentions an experiment in the manufacture 
of European cheese, and affirms that Kashmir might supply the British 
troops with good cheese and butter. At the Dairy Farms of Poona and 
Aligarh excellent cheddar cheeses have been produced {Agri. Ledg., 1896, 
No. 5, 64). For cheese made from peas, consult Pogson {Man. of Agri 
Ind., 1883,186); also see Glycine (p. 665). The following are the better 
known Indian vegetable rennets ;—Wlthania coagulans, Crotalaria 
HttThicif Lciictts CophoXotos, JBhnzycf. stTictU) Stvchliis (ispov^ 
and apparently also Carthamus tlnctorius. 

Trade in Cheese.— Imports of cheese are much larger than might 
at first sight be realised, and seem on the whole (jo be increasing. In 
1899-1900 they stood at 872,296 lb., valued at Es. 6,34,278; in 1902-3 
1,123,260 lb. and Es. 6,18,677 j in 1903—4 they had slightly decreased 
to 966,492 lb. and Es. 5,34,158 ; but rose again in 1904-5 to 1,228,707 lb 
and Es. 6,29,274, and in 1906-7 to 1,276,11b and Es. 7,04,487. Bombav 
and Bengal each receive on an average cheese to the value of 14 lakhs^ 
Smd takes about a lakh and Madras and Burma each half a lakh. 
About two-thirds of this supply is drawn from the United Eingdom, t 
the balance from Holland, Belgium, Italy and Australia. The Exports ^ 
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of Indian cheese are at the present unimportant. In 1903-4 they were 
4,980 lb., valued at Es. 2,625, and in 1906-7, 4,543 lb., valued at 

Es. 2,784. . , „ r, r, 

r<7/. Montgomery Martin, Mist. E. Ind., ii., 942-3 ; Mad. Exp, Farm. jRept.^ 
1883, 76 ; Sen, l.c. 57; Mollison, l.c. 63-8; Lawrence, Valley of KasMmr, 
1895^ 360'; Collis Barry, Legal Med. Ind., 1903, 562.] 

DALBERGIA, f. : FI Br. Ind., ii., 230-8 ; Praiii, Species 

Dalhergia S.E. Asia, in Ann. Roy. Bot. Gard. Calc., 1904, x., pt. i.; also 
in Journ. As. Soc. Beng., Ixvi., ii., 442; Talbot, List Trees, etc., 1902, 
135-8 ; Gamble, Man. ind. Timhs., 246-56 ; Brandis, Ind. Trees, 232-9 ; 
Cooke, FI. Pres. Bomb., 1, 394-401; Dnthie, FI. Upper Gang. Plain, i., 
263-5 ; LEGTJMiNOSiE. A genus of tropical plants, mostly trees, that con¬ 
tains some 120 species, of which Brain figures and describes 86 as met with 
in South-Eastern Asia. Two of these (I>. Sissoo and IX latifoUa) 
are in India exceedingly valuable timber-trees, whilst the others are less 

^1 D assamica, Benth., is the medoloa of the tea planters (Watt and Mann, 
Pests and Blights of the Tea Plant, 1903, 141-4). 2. D. cultrate, Grab., yendzke or 

yindaik, is a fair-sized tree common in deciduous forests throughout Burma. 

It is said to exude a red resin, to furnish a useful oil, and to he utilised by the 
Karenis for propagating the lac-insect. The heart-wood is blackish and ebony¬ 
like, often streaked with red. It is exceedingly durable, and is used for making 
wheels, agricultural implements, spear-handles, etc., and sometimes for carving. 

3 D lanceolaria, Unn., f., is the takoli, hithua, chakemdia, angaria, pin, chapot stris, 
qengk, dandous, tantosi, nal valanga, pedda sdpara, etc. A deciduous tree of 
the Sub-Himalayan forests from the Jumna eastward, ascending the hills to 
2 500 feet; also in Central and South India and Bombay. An oil is expressed 
f^m the seeds, and the leaves and bark are reported to have medicinal properties. 
The timber is said to be useful in building. 4. D. Ollveri, Gamble, is the^malan 
or tahauk tree of the eng-daing forests of Upper Burma (Wimtho and Bhamo). 
It attains a height of about 60 feet and girth of 4 to 6 feet. The wood 
is handsome, reddish, hard, close-grained, and takes a fine polish; is wry like 
some of the South American rosewoods. It is largely used for axe-handle^ 
dogcart shafts and other purposes for which great strength is requned. ana 
is employed in the Royal Indian Marine dockyard at Mandalay for bushings 
to propellor-shafts, in place of Lignum-vit® 

D. latlfoUa, Roxb.; Prain, l.c. 80-1, pi. 62; Tburston, Ind. For., 
1894, XX., app.; Koorders, in Ind. For., 1894, xx., 282; Watt, Ind. Art 
at Delhi, 1903, 100, 126-34. The Blackwood or Eosewood of Southern 
India, sitsal (or swet-sal, white sdl),^ sMsJiam, sissu, sissua, satsiyar, 
rule, ruzerap, tali, kalarukh, iti ptengi, eruvadi, yerugudu, ptangi, biti, 
thoddgatti, etc. A deciduous tree fairly plentiful from tbe submontane 
forests of Nepal, Sikkim to Ckota Nagpur, Oudh, the Central Provinces, 
Central and Western India to Southern India. It attains its greatest 
size in the Western Ghats, south to Wynaad and Travancore, and 
ascends the hills to altitudes of 3,500 feet. Gamble (Z.c. 250)^ says it 
is found in dry forests with teak and bamboo, as well as^ in moist ever¬ 
green jungles. It may reach a height of 80 feet and a girth of 12 to 1 
feet, but it is of slow growth, especially at first. It is easily propagated 

by seed and is readily self-sown. . . . 

The wood weighs from 50 to 66 lb. per cubic foot, and sinks m water befom 
being seasoned ; it has a fine handsome grain, and ip exported from the lorests 
of Kanara, Malabar and Travancore to Bombay, Kathiawar, Kach, Karachi, 
London, Havre, Hamburg and Chinese ports. The planks when not well seasoned 
have a tendency to split longitudinally. 

In India it is extensively used for furniture, cabinet-work, knees ot vessels. 
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agricultural implements, combs, etc., for the vases and other ornamental 
articles of Trichinopoly, and for the finely carved chairs, tables, etc., which 
constitute the well-known blackwood furniture of Bombay. The art of making 
this furniture was introduced many years ago, and to this day it is mainly 
produced by the Portuguese inhabitants. Of late, popular fancy has discarded 
blackwood and good specimens of the furniture are said to be scarcely procurable. 

But most famous perhaps of all black woodwork is the Dravidian and Chalukyan 
carving of Madras Presidency and Mysore. If it is desired to darken the Darkened 
colour, this may be effected by rubbing the wood with oil until what is often 
spoken of as imitation ebony is produced. 

Outturn, Trade, etc, —The outturn of this wood in Madras, as recorded in Production, 
the Madras Forest Administration Reports, was 2,374 cubic feet in 1900-1 ,* 6,366 
cubic feet in 1901-2; 11,808 cubic feet in 1902-3 ; and 16,182 cubic feet in 1903-4. 

These are the only available statistics of outturn, sale or export. In 1895 
inquiry was made in London as to prices which might be obtainable for Indian 
rosewood. A report was subsequently issued by Mr. J. R. Hoyle, at that time 
Secretary of the Indian Section of the Imperial Institute. It was pointed out 
by the English firms consulted that the wood suffered from several disabilities. Disabilities. 

It is gritty and therefore much harder in the working than other cabinet timbers; 
it loses its bright colour and goes almost black after being cut and exposed ; 
it is somewhat porous, and therefore absorbs the polish to a large degree. 

As a rosewood it is inferior to Brazilian, though superior to that of Madagascar Brazilian, 
or Honduras, but in England it has to compete with the cheap and usually 
reliable rosewoods sent from Jamaica. It would, however, prove specially useful Jamaican, 
where great width is required, as for example for table-tops, large carcase ends, 
and mouldings. Eurther it has to be remembered that rosewoods of all sorts, 
both for furniture and decoration, are very largely subject to the caprice of 
fashion, and at the time of the inquiry the European demand was very small. 

Oamble says that the usual London rate for good timber is about £10 London Bates. 

per ton, and that there would seem still to be scope for greater activity in 

utilising the English market for the sale of at least the best pieces of Indian 

rosewood. In the reports mentioned above, one of the firms consulted thought 

that “ the rate should not exceed 10<i. to l5. per superficial foot cut one inch,” 

but that quotation, allowing 58 lb. to the cubic foot, would work out to about 

£23 per ton for picked, ready-sawn timber, a price thus considerably above the 

£17 lOif. per ton reported to have been paid for a fine piece sent to London in 

1878. On the other hand, some of the reports speak of Indian rosewoods as 

fetching an average of only from £5 to £8 per ton, but these low prices were for 

large lots not specially selected. Lastly, the quotations published by the trade 

for May 1905 were “ Rosewood £5 to £12 per ton.” “ But it must be clearly 

borne in mind that rosewood of all grades is not at present popular.” “ At the 

present time East Indian is in fair demand and stocks are not heavy.” In the 

Indian Forester {l,c. xx., app., 3) the selling prices, from the Madras forests, 

were given as from Rs. 20 to Rs. 75 per ton, according to distance from the coast, 

but in out-of-the-way places it could not be sold even at Rs. 10 per ton; from 

Travancore about Rs. 1-8-0 per cubic foot good quality (= about Rs. 58 per ton); 

of Bombay from Rs. 30 to 50 per ton. Logs for export should not be less than 

24 inches in diameter, have the sapwood removed, and be exported in the round. 

The length should not, as a rule, be less than 15 feet, although shorter lengths 
find a market. 

D. Sissoo, Roxb, ; Notes on CTianga Manga in Ind, For,, 1895, xxi., SMsliam. 
286-8 ; Prain, l,c. 57-8, pi. 34; Eardley-Wilmot, Ind. For,, 1 898, xxy., 
app. Tke sissoo, shisham, sissu, shisu~Mt, tali safeda, shin, nelhar, 
shewa, zagar, tanach, yette, Icarra, hiridi, sinsajod, etc. A deciduous tree 
of the Sub-Himalayan tracts from tbe Indus to Assam, ascending to 
3,000 feet, but probably nowhere in India strictly speaking indigenous. 

Gamble remarks that it is often, bowev^, gregarious on the banks of 
sandy, stony, torrential rivers. On higher lands it may grow, and grow 
well, though not gregariously unless planted. Cultivated and, often 
self-sown on the plains of India. But even when the trees are growing 
close together the shade given is light, hence sissu is an important shade- 
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tree with tea planters of Dehra Dun. The seed on germinating at once 
makes a great length of root compared to its growth above ground, a cir¬ 
cumstance that greatly minimises the chance of its being swept away 
when spontaneous gerniination takes place within the sandy and stony 
beds of rivers. 

Sisszi coppices well and reproduces itself freely from stickers. Artificially 
it is best grown from seed deposited in suitable positions, because transplantation 
is sometimes difficult and the young trees have to be protected till fairly esta¬ 
blished. It grows most luxuriantly on low-lying sandy tracts and has been 
successfully raised on irrigated lands, e.g, at Changa Manga in the Panjdb, at 
Shahdera near Lahore, etc. But it is reputed that the timber of trees raised 
under irrigation is of poor quality and subject to serious damage by ftmgi. When 
young the growth of sissu is very quick; it is said to attain 2 J feet of girth in twelve 
years, but as it gets older its growth gets slower. The full height of a tree is 
about 60 feet or so, and in girth it is rarely more than 6 feet. It is very success¬ 
fully grown in Sind, and is skid to be the best hardwood of the Panjab. 

The wood is very durable, seasons well and does not warp or split. It is 
highly esteemed for all purposes whore strength and elasticity are required, as, 
for example, agricultural implements, wheelwrights’ work, frames of carriages, 
boat-building, etc. At one time it was extensively employed for gxni-carriages, 
but owing to the limited supply of the timber it is now very little used for that 
purpose. It is one of the finest timbers in India for furnitiire and wood-carving, 
and is in regular demand all over the North of India. In Upper India the 
shishmn wood (J^>. replaces very largely the rosewood (f>. latifoua) of 

Western and Southern India. It attains its position of greatest importance 
in the United Provinces, the Central Provinces and the Panj4b, being re¬ 
placed on the north by deodar and to the south by sdl and rosewood. The 
wood-carving of Saharanpur, Farakhabad, Lucknow and Nagpur and the 
inlaid work of Chiniot, H^oshiarpur, Jallandhar and Mainpuri are largely on 
shisham. In Bajputana also, this wood is to a considerable extent employed 
by the wood-carvers, but for particulars of the methods of treatment and styles 
of carving the reader should consult Indian Art at Delhi, 1903 (103, 108-9). 

Owing to the fact that the sum very rarely grows straight, the timber is not of 
mtich use for beams though it is in much demand for knees of boats. It has 
been successfully tried for railway-sleepers, is an excellent fuel and makes very 
good charcoal, but it is too expensive to be iitilised for these purposes. The 
wood is said to yield an empyreumatic medicinal oil, and the raspings of the 
wood are officinal, being regarded as alterative. Near towns the tree is largely 
lopped for fodder and the fallen loaves collected and valued as fuel by the sweet¬ 
meat makers, 

DAPHNE, Linn.; FI Br. Ind., v., 193-4 ; Collett, FL Sim., 1902, 
435 ; Gamble, Man. Ind. Timbs., 577; THYMBhAOE^. 

There are two or three shrubs of oconomic value which belong to this genus : 
— 1. D, cannaWna, Wad., is the most important and may be spoiken of as one of 
the best Nepal Paper Plants. It occurs on the temperate Himalaya from 
Chamba to Bhutan, at altitudes of 3,000 to 8,000 feet. ^ It is the setburwa, 
sethuroaa, saPpura, dunkotah kaghuti, dhak chamhoi, chamboi, barua, niggi, jeku, 
etc. 2. D- involaerata. Wad., is the chota ary Hi and is met with in Sikkim, the 
Khasia hills and Tenasserim, and in the countries where at all abundant it is used 
similarly to Jr>. 3. D. Mezereum, Unn., is not indigenous to India, but 

is often mentioned by Indian medical writers and is perhaps imported and sold by 
the drug dealers. 4. D. oleoides, Schmb., is a small plant met with in the Western 
Himalaya from Garhwal to Afghanistan, It is best known by the following 
names — kutildl, kanthan, gandalHn (gandalinu), laghune, peek, pirkai buta, 
etc. The roots are boiled and given internally as a purgative; the bark and 
leaves are also said to be used medicinally; the berries are reputed to in¬ 
duce nausea, and according to Brandis, a spirit is distilled from them in the 
Sutlej valley. It is just possible, therefore, that this may be the Mezereon of 
Indian medical writers. It is commonly reported that camels will not eat it 
and indeed that it is poisonous to them, 

5. Edgeworthia Gardner!, Meissn.; FL Br. Ind., v., 195 is a closely allied plant to 
the species of and one which would seem to be an even more important 
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source of Nepal paper than i>. eannnhiua. It is a large elegant bush of the 
Central and Eastern Himalaya from Nepal to Bhutan, Manipur and Burma— 
distributed to China and Japan. It is known in India as the kaghuti^ aryili, etc., 
and might be called the true Nepal paper plant. The miUmnata of Japan, and, 
according to Hemsley {Journ. Linn. Soo., xxvi., 401), is Mtigtnoorthia eiirgi^4tntha, & 

It is regularly cultivated in that country for its paper bark. 

NEPAL PAPER. —Quite recently Stein {Ancient Khotan, 1907, 426) has an- Nepal 
nounced the discovery of an actual specimen of Daphne paper, the date of Paper, 
which has been determined as the middle of the 8th century. This was foimd 
in the ruins of Endere and was examined both microscopically and chemically 
by Prof. J. Wiesner. The material was found to be a well-macerated fibre of 
the r/ii/»iie/«cere, presumably i>apune. From the fact of no JOaphtie being 
known to occur in Easteim Turkestan, it has been inferred that the paper had 
been made in Tibet. [Gf. Wiesner, Denkschr. Akad. Wise. Wien., Math.-Nat., 

Ixxii., 17-8.] It is thus permissible to regard this as the oldest recorded sample 
of what is commonly spoken of as “ Nepal Paper,” But even during the be¬ 
ginning of the 19th'century, Nepal did not produce enough Daphne paper to 
meet the demands of India. Buchanan-Hamilton {Acc. King. Nepal, 1819, 

232-3) tells us that the local supply did not suffice and that Nepal had to import Nepal Imports, 
both the paper and the raw material from Tibet. Kirkpatrick {Acc King. 

Nepaul, 1811, 80) speaks of one pf the two species seen by him as being the 
paper-plant of Tibet. It would thus be more correct were the paper in question 
called “ Tibet Paper,” and this change in name would be in direct accord with 
the discovery narrated by Stein. [See Paper and Paper Materials, p. 862.] 

It is perhaps hardly necessary to repeat that there are two important plants 
from which the so-called Nepal paper is made:—(a) aavaneri and (6) 

»- cmnnahina. Perhaps the earliest account by a botanist of this paper-material Botanical 
is that given by Wallich, who figures and describes three species and tells us Account, 
that migetcarthia was regularly cultivated in Nepal for its paper-yielding bark. 

In 1837 Lord Auckland, while Governor-General of India, called for further 
information, and various reports were in consequence prepared and submitted 
to the Government of India. Atkinson and other more recent writers repeat 
the statement that the Bhot country sends to this day large supplies into 
Nepal. Still, however, no material progress has been made, and Nepal 
paper is no nearer than it was a hundred years ago to becoming a commercial 
commodity. In fact it may be doubted whether any bark fibre is ever likely * 
to be of value, unless for very exceptional purposes ; it is too expensive as a 
modern paper-material- Nepal, Kumaon and Sikkim are the chief regions where 
India’s supply of the so-called Daphne or Nepal paper is obtained. The reader 
should consult Broussonetiai p. 186, and Paper Materials, p. 868, for further 
particulars. [Cf. Wallich, As. Res., 1820, xiii., 383-90 and 3 pi,; Lace, Journ. 

Linn. Soc., 1891, xxviii., 312; Morris, Cantor Lect. in Journ. Soc. -Ar^s, 1895, 

Ixiii., 938; Dodge, Useful Fibre Plants of the World, 1897, 146; Kanjilal, For. 

FI. U. Prov., 1901, 281 ; Wiesner, Die Rohst. des Pfianzenr., 1903, ii., 432; 

Hanausek, Micro. Tech. Prod. (Winton and Barber, transL), 1907, 121-2. 

DATISCA CANNABINA, Xi/m. ; FI. Br. Ind., ii., 656 ; Phar- p.E.P., 
macog. Ind.^ 1891, ii., 98 ; Bentbam, Rev. Cenni Storici of Targioni- 28 - 9 . 
Tozzetti in Journ. Hort. Soc., 1855, ix., 152; Datisoace^. The ahallir, Akalbir. 
aJcalbar, halhir, hhang-jala, hajr, waftangel (waft-tanj), drinhhari, sida 
atsu, etc. 

A tall erect herb resembling hemp, met with in the temperate and sub-tropical 
Western Himalaya from Kashmir to Nepal. Boot extensively used in India 
as a yellow dye for silk. It is largely exported from Kumaon, Garhwal, Bashahr 
and Elashmir, and is mentioned in 1594 as a useful plant found in Crete. 

[O/. Hummel and Perkin, Journ. Soc. Chem. Indust., 1895, xiv., 458; Imp. Inst. 

Tech. Repts., 1903, 215-6.] 

DATURA, Linn. ; FI. Br, Ind., iv., 242-3 ; Pharmacog. Ind., ii., D.E.P., 
584-624; hi., 182-90; Brain, Beng. Plants, ii., 751; Cooke, FI. Pres, iii., 29 - 43 . 
Bomb., ii., 273; Solanacejs. . Datura. 

History.—The vernacular names given to the species of this genus can 
hardly be said to distinguish the various forms that exist. The Sanslmt names 

487 



DATURA 

STRAMONIUM 


POISONOUS PLANTS 


Doubtfully 

Indigenous. 


The White- 
and the 
Purple- 
flowered 
Porros. 


Temperate 
and Tropical 
Porms. 

Ancient 

Enowledge. 


Beyerages. 


Criminal Uses. 


Medicinal Perm. 


?emperate 

’orm. 


dhuatura or dhattura and unmatta moan msane, and hence might have been 
given to an introduced plant (on its properties being recognise^; m fact might 
be upheld as not necessarily involving an ancient kno-wled^. The better Imown 
vemLular names are either derived 

languages to which they belong that denote the well-lmown properties of the 
drug As met with in India the species of have the appearance ot 

introduced plants. They frequent waste lands near hum^ dwellmgs or invade 
the borders of fields or cover abandoned _ cultivation. They do not exist as 
individual plants that take their own positions in a blended vegetation, but ap¬ 
pear as invading cohorts and here and there become so abundant as to exter¬ 
minate all other plants. No form of Datura exists, in fact, under such conditions 
as to justify the emphatic opinion that it is indigenous to 

It is customary to read of ‘‘ the white-flowered datura ’ and of the purple- 
flowered hala-datura ” as if these conditions implied specific distmctions. Not 
only so but many writers affirm that the purple-flowered form is a more deadly 
poison than the white, but that belief doubtless rests mainly on the theory of 
signatures. Any of the Indian forms may have white or purple flowers, may 
have single or double flowers, and may have thorny or smooth fruits. IIow far 
the chemical properties of these plants are affected by cultivation, by soil or by 
climate, it is at present impossible to discover. One thing, however, is certain, 
that the Daturas have been, and to some e^ftent are still, cultivated plants,^ so 
that the diflerences recognised between the so-called wild plants of one region 
and of another may he due to their being more recent escapes from a special 
cultivation. Possibly all the Indian forms constitute but one or at most two 
species. i>. strammiium might be called the type of the temperate and alpine 
series and J>. fastt^osa that of the tropical assemblage. 

But if the Daturas are only introduced plants, their properties have in India 
been fully understood for many centuries. The account published by Garcia 
de Orta in Goa during 1563 of the criminal uses to which they are put, might be 
reprinted as a statement of the nefarious practices of to-day. So also the in¬ 
vestigations of the Hemp Drugs Commission might be summarised as the d.is- 
covery that if taken in moderation hhang is harmless, but when mixed with 
Datura, that intoxicant becomes most reprehensible and even dangerous to life. 
Moreover the seeds are known to enter into the composition of certain alcoholic 
beverages and render the consumers of these literally mad. Some years ago I 
witnessed a remarkable process of making arah (country spirit) potent. A few 
seeds of Datura were burned on a charcoal fire, an empty earthen pot was held 
the while over the fumes. When full of smoke arah was poured into the jar, 
the result being its adulteration with the active principle of Datura in a form 
that would most likely escape detection by any ordinary process of examina¬ 
tion (see Spirits, p. 1047). The extent to which Datura seeds are used 
criminally in India can be readily judged of by the perusal of the annual reports 
of the medical examiners to • the various Governments and Administrations of 
India. These literally teem with particulars of Datura-poisoning. 

The following particulars of the chief forms may assist in their 
recognition :— 

Datura fastuosa, Linn.; Hummatu, Rheede, lx. 47. The hala 
dhat^vrd, hJiunuh, toradana, vdak-dhaturd, haru-umate, nalla-ummetta, hechu- 
hang, etc., etc. A small shrub found all over the tropical parts of India; the 
most common and abundant species. The capsule is retained in a nodding 
attitude and opens irregularly near the apex. There are said to be several 
recognisable varieties of which D. Nees (the safed-dhatura) is 

that most frequently mentioned and most highly approved medicinally. 
It has the flowers often creamy-white, but is doubtfully separable from 
the type. 

D. Met el, lAnn. — This is ^ found chiefly on the N.W. Himalaya and 
the mountains of the Deccan. 

D. Stramonium, Linn. — Is met with on the temperate Himalaya 
from Baluchistan and Kashmir to Sikkim. The capsule is erect and 
deeply four-valved. This seems far more likely to be the white Datura 


CEIMINAL USES 

of medical writers than mr. alba above. It is described as the tattur 
of the Panjab and the kachola of Afghanistan. Lawrence {Valley of 
Kashmir, 1895, 77) mentions that Kashmir exports the seeds largely to 
the Panjab and that they fetch Es. 5 a maund. The var, Tattila appears 
to be the plant of which the dried fruits (strung on thread) are sometimes 
imported into India from Persia. These imported fruits are sold under 
the name yharhhuli in Bombay and maratia mugh{i in Madras. Poisoning 
from eating tatuleh is recorded in the Kew Bulletin (1889, 275-8; 1896,233). 

The MEDici^TAL uses of the species of Batura centre chiefly in 
their poisonous property and in .the pernicious and criminal advantage 
often taken of these all too. prevalent plants. Barry points out that 
the seeds of Datura may be mistaken for those of Capsicum, 
Eeduced to a powder they are criminally mixed with food and can often 
only be detected through the microscopic structure of the fragments of 
the seed-coat that may be discovered in the food or the contents of the 
stomach. 

[Cf. Garcia de Orta, 1563, Coll., xx.; Acosta, Tract, de las Drogas, 1578, 87 ; 
Linschoten, Vog. B. Ind., 1598, i., 210-1; Pyrard, Voy. B. Ind. (ed. Hakl. 
Soc.), ii, 113-4; Herbert, Travels, 1677, 337; Fryer, New Acc. B. Ind. and Pers., 
167^ 32; B/heede, Hort. Mal.^ 1679, ii., 47-52, tt. 28, 29, 30 ; Rumpbius, 
Herh. Amh., 1750, v., 246-52, t. 87 ; Ainslie, Mat. Med. Hind., 1813, 47; Chevers, 
Man. Ind. Journ., 1870, 179 seq. ; Bept. Ind. Hemp Drugs Comm., 1894, i., 172; 
Brit, and Colon. Drugg., 1898, xxxiii, 769; Bunstan, Trans. Chem. Soc., 1901, 
Ixxix., 71-4; Bedford, Jnd. Med. Gaz., 1902, xxxvii., 206-10; Mehta, Ind. 
Med. Gaz., 1904, 20 ; Collis Barry, Legal Med. Ind., 1903, 473-4; White and 
Humphrey, Pharmacop., 1901, 470 ; Ann. Bepts. Chem. Bxam., 1897-1905.] 


DAUCUS CAROTA, ; FI Br. Ind., ii., 718; Eoxb., FI. 

Ind., ii., 90; Rec. Bot. Surv. Ind., ii., 107; Prain, Beng. Plants, i., 540; 
Duthie, FL Up^er Gang. Plain, 398; Umbellifer.®. The Carrot, gager, 
mormii'jh, kdch, zdrdak, manjaVmulldngi, kdrttu-kizhangu, pita-kanda, etc. 

Habitat. —A native of Kashmir and the Western Himalaya at altitudes of from 
5,000 to 9,000 feet. It is also commonly held to be a native of Europe (except 
the extreme north), of Abyssinia and North Africa, of Madeira and the Azores, 
and of North Asia eastwards to Siberia and Kamschatka. Throughout India it 
is cultivated by the Europeans, mostly from annually imported seed, and by 
the Natives from an acclimatised if not indigenous stock. In many parts of the 
count]^ a greenish-white carrot is preferred as being very hardy and productive. 
This rises some two or three inches above the soil, is a coarse root which possesses 
little of the flavour of the European carrot, but is able to withstand the extreme 
heat of summer, and may be raised in some parts of the country throughout the 
year. It thus produces a return at seasons when other tubers or roots are scarce 
or not available. This is particularly the case in Bihar (Patna) and some parts 
of the United Provinces. 

History. —Sir George Birdwood {Memo. Carrot for Famine Belief in N. Ind., 
1896) gives a detailed and learned account of the history of this plant. This 
occupies many pages, and can hardly be abbreviated without greatly lessening 
its value. The carrot appears to have been regularly used in India from fairly 
ancient times. The Emperor Baber (Memoirs, 1519 (Leyden and Erskine, transl.), 
1826, 347) narrates his having eaten a dish of fried carrots. In the Ain-i-Akhari 
(Blochmann, transl., 63-4, 67) mention is made of wild carrots ” (shaqaqul) 
and of cultivated carrots. Terry (Voy. B. Ind., 1655 (ed. 1777), 91-21 speaks of 
the good carrots of Surat, and Fryer [New Acc. B. Ind. and Pers., 1672-81, 119) 
makes special mention of those of the Deccan. • While much reliance cannot be 
placed on names of plants as historic evidences, it is significant that throughout 
the languages of India, indeed from Central Asia to Cape Comorin, there should 
prevail in every language a name for the carrot (gdger, gdjar, gdzara, garjara, etc.) 
which seems to have come from a common source. To that name is freouently 
added a further word meaning “root” or “tuber.” Thus in Tamil it"is the 
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gajjara-hellangu. The derivation of the Latin name carota and of the French 
caroUe is probably direct from the Greek haroton. The Sanskrit garjaru originated 
the Persian zardah and the Arabic jegar. In fact, the evidence of cultivation 
would lead to the inference that the carrot spread from Central Asia to Europe, 
and if so it might be possible to trace the European names from the Indian and 
the Persian. Indeed the carrot seems to have been grown and eaten in India 
while in Europe it was scarcely known as more than a wild plant. In Anglo- 
Saxon it was weaUmma, wald-mora, walch’-mora, clap-wypet but it was confused 
with the parsnip till about the end of the 11th century. These names recall the 
German mohre, moraha, the Russian morkov, the Sanskrit mula, mulaka, and the 
Kashmiri mor-mujh, and they all denote “ root.” 

Cultivation, — Bengal. — A writer in Indian Gardening (Oct. 27, 1898) 
says in his experience (in Chnmparan) the seed should be sown broad¬ 
cast early in November. Of the imported varieties the Large White 
Vosges and White Belgian succeeded best. The crop continued to yield 
till the end of May. Other writers in the Northern and Central portions 
of the province speak of sowings in August and the crop coming into 
season in January and February. Mukerji {Handbooh Ind. Agri., 
1901, 357) observes that the carrot has a special value as a nourishing 
famine food and fodder. The Eed Mediterranean variety grown at the 
Cawnpore Experimental Farm seems to be the best. The Yellow Mediter¬ 
ranean is most highly spoken of as a cattle food. The yield of the White 
Mediterranean carrot is almost equal to or even higher than that of country 
carrots, but the roots are hard, coarse and insipid. When grown without 
manure the country carrot gives a much larger yield than any of the 
European varieties. The proper time for sowing carrot seed in the plains 
is from September 15 to October 15. It is best to sow in drills and ridge 
the drills after the plants have appeared, then thin out. The quantity of 
seed used is 8 to 12 oz. an acre. The yield comes to 200 to 500 maunds 
per acre, if loose soil near the village be chosen, deeply cultivated, 
well pulverised, weeded and irrigated. The seed had better be- mixed 
with wood-ashes at the time of sowing, and unless the soil is quite moist, 
water should be poured in the drills immediately after sowing. \Cf. Fir- 
minger, Man. Gard, Ind. (ed. Cameron), 1904, 166-7.] 

United Provinces. —Duthie and Fuller {Field and Gard. Crops, 1893, 
pt. hi., 9) say the area occupied by the carrot is not separately estimated 
in the agricultural returns, but the average under carrots, turnips and 
radishes for the three years ending 1889-90 amounted to 41,463 acres. 
The carrot is generally sown in September or October; the roots are ready 
for use after two months, and may last for three or four months. A loamy 
soil is preferable. Under favourable conditions an outturn of over 200 
maunds is possible. At Cawnpore 60 maunds is said to be the average, 
but at Basti only 33 maunds. The bazar price in ordinary seasons is 
from 8 to 16 seers an anna. 

Paniab .—Brief notices are made of carrot cultivation in the Panjab. 
In Jhang it is said “ the zamindar’s food consists largely of carrots ’’ 
{Replies Famine Comm., 228). In Sialkot {Gaz., 68) the carrot is spoken 
of as grown all over the district, and the superior European kinds are. 
little known. 

Bombay .— Of Gujarat it has been said that carrots of two kinds are 
cultivated—“ the long-rooted ’’ and the ‘‘ blunt spindle form.” They 
are grown at various times in different parts of the province, generally 
in garden beds from seeds sown broadcast, but are sometimes transplanted 
from nurseries during the rdbi season. They take three months to mature, 
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tliOTigli by nipping off tho liGads growtli may be prolonged. The young 
plants are also taken up when half grown and sent to market. The pro¬ 
duce is from 5,000 to 10,000 lb. an acre. The carrot is also grown in Yield. 
Gujarat from August to May, and the crop gathered four months later. 

In Kach it is much raised as a field crop. In Poona and Khandesh the 
carrot is cultivated very largely on black soil, with the help of manure. 

Of Ahmednagar a curious process is reported of obtaining carrot seed: 

When the crop is ready the husbandman cuts off a thick slice from the Method of 
crown end of the carrot. This he puts two fingers deep below the soil 
in any place where there is a liberal supply of water. After a few weeks 
the roots produce a vigorous flower stem, the seed of which is gathered 
four or five months after having been thus transplanted. There are 
accordingly two crops in the year—one, the root produced from the 
seed, the other the seed produced from the root (see Eaphanus sativus, 
var, caudata, p. 912). In the Deccan, according to Woodrow (Gard. in 
Ind,, 1889, 340), the carrot may be grown as a culinary vegetable where 
the rainfall is not over 25 inches annually, during the rainy season. 

Large sowings for fodder should be made in October and November, and 
if late rains are favourable good crops may be grown on a deep retentive 
soil without irrigation. 

Mysore is stated to produce a very good quality of carrot, but in Madras Mysore, 
and Burma the root seems to be raised only as a garden vegetable. 

Pood and Fodder. —The so-called root constitutes an important vege- Vegetable, 
table in the markets frequented by the European community. Although 
certain classes of Hindus in Bengal object to eat the carrot, on account of 
some fanciful resemblance to beef, still the Natives of India, as a whole, 
are year by year taking more kindly to it. At the same time it imist 
be added that, though by the Muhammadans and certain Hindus the 
carrot has been cultivated for ages, it is only within recent years that 
it has become a recognised article of diet. By certain classes the young 
carrots are used only as pickles. By others “ the root is first boiled Cooking, 
in water, then squeezed out and cooked in In Europe it has 

become a recognised article of cattle food. Carrot-tops afford a useful 
fodder, and the contention that the roots might be resorted to in times of 
famine is strengthened by the fact that the tops would be of value to the 
cattle. [Cf, Agri. Ledg,, 1898, No. 12.] 

Seed .—The seed yields by distillation a medicinal oil. [Cf. Taleef Shereef Medicinal. 
(Playfair, transl.), 113.] In the Hemp Drugs Commission Keport (iv., 415) mention 
is made of the seeds constituting one of the spices used in flavoxiring hhang. 

Lawrence [Valley of Kashmir, 67) says carrot seeds are employed to mix with 
caraway. The chemical constituents of the root are crystaliisabl© and un- 
crystallisable sugar, a little starch, gluten, albumen, volatile oil, vegetable jelly, 
malic acid, saline matters, lignin and a peculiar crystallisable, ruby-red neutral 
prmciple, without odour or taste, called carotin. [Cf. Pharmacog. Ind., ii., 136.] 

DELPHINIUM DENUDATUM, WhM. ; FI Br. Ind., I, 25; D.E.P., 

Ranunculace^, The nirbisi or jadwar of certain writers (names that 
more strictly speaking denote species of Curcuma or of Aconitunif 
which see); is also the munila of the North-West Himalaya* D. sa^niculse- 
folium, Boiss., has^ been supposed by some, but incorrectly, to afford the 
asharg dye and medicinal flowers. ^ 

• Aitch. <& Hemsl, an abundant larkspur in Khorasan at 

altitude of 3,000 feet, where its spikes of golden flowers give a wondrous 
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washing silk. Lawrence {Talley of Kashmir, 75, 78) calls them Jcrits (or hritz), 
and remarks that they are much used in washing wool and also in medicine. 
The same tubers, according to Atkinson, are in Kumaon known as gun. Some 
writers appear to regard them as poisonous. 

D. dsemona, Boxb. ; FL Br, Ind., vi., 289: Bee. Bot. Surv. Ind., 1898, i., 
274; 1903, ii., 143, 189. A large climber of the tropical forests of India and 
Burma. Stems twining to the left, sometimes prickly ; leaves digitately 3-5 
nerved; capsule longer than broad and seeds winged at the base only. This 
wild yam is extensively used as a famine food, chiefly in Burma and the Central 
Provinces and Central India. It appears never to have been cultivated. Some 
writers, however, say the roots are highly poisonous and cause intoxication but 
are rendered edible by boiling and steeping in running water, this treatment 
being repeated two or three times. Gammie (Z.c. 190) says that when tigers 
kill cattle, the villagers insert a qxiantity of the dour from the pounded 
roots of the vaja kand into the body of the “ kill.” The poison permeates the 
flesh to such an extent that when the tiger returns and eats the carcase it becomes 
infatuated and mad, and the villagers then make short work of it. Ridley 
{Malay FL Names, in Journ. Boy. As. Soc. {Straits Branch), 1897, 90) speaks of 
the tubers being used in the manufacture of dart poison. {Yearbook of Pharmacy, 
1898, 62-3). 

D. fasciculata, Boxb. ; Prain, Beng. Plants, 1903, ii., 1066. The kidney-shaped 
yam, Karen Potato. A small climber somewhat like />. but more graceful; 

of a vivid green colour, the stem twining to left and dotted over with small 
wart-like prickles. Leaves pubescent reniform or orbicxilar with sharp stipular 
thorns. Tubers fasciculate, numerous, usually white, but in Burma and the 
Malay Islands a form exists which has reddish-coloured tubers. This is obviously 
derived from the wild 1». spiuosa, which differs only in the fact that the upper 
rootlets are spinose. Much confusion seems to exist regarding the name pindalu. 
In some localities of South India it denotes the white round tubers of one or two 
races of i>. atfita. In other provinces it is restricted to the present plant. I 
found (during special investigations conducted in 1894) the latter usage through¬ 
out Berar, where the clustered yam is fairly plentiful and popular. It is ordinarily 
grown as a garden crop near the homestead, on stakes 8 feet high and 2 to 3 
feet apart, around ^ati-leaf houses, or in fields, along with the^ hrinjal. In 
some localities, as for example ISTirmal and Bassein in Bombay, it is cultivated 
as a pure field crop. Roxburgh tells us that in his day it was grown to a con¬ 
siderable extent in the vicinity of Calcutta not only for food but to make starch. 
Being, in some respects, more like a potato than a yam it is often called the 
potato of this and that place— e.g. “ Karen Potato.” 

D. glabra, Boxb. / FL Br. Ind., vi., 294 ; Prain, Bee. Bot. Surv. Ind., 1905, iii., 
288 ; D. nummularia, Lamk.; Beng. Plants, ii, 1067. So far as India is concerned, 
however, it would appear to be rarely if ever cultivated, though the tubers 
are regularly collected and eaten by the hill tribes, more especially in times 
of scarcity and famine. It occurs on the lower North-West Himalaya, in Nepal, 
Sikkim, the hills of Bengal to those of South India and Burma, distributed to the 
Malay Peninsula and China. It is very often called ban (wild) alu or aru (yam), 
shora-alu. [C/. Wood, Bee. Bot. Surv. Ind., ii., 143.] 

Var, belopliylla, Voigt {sp.); D. sagittata, Boyle; Prain, l.c. 1064. It seems 
probable that this should be retained as a distinct species. It is a large climber 
met with on the lower Himalaya and mountains of Bengal (Parisnath). The 
tubers are edible but the plant is not recorded as met with under cultivation. 

D. Hamiltonl, Hook., f .; FL Br. Ind., vi., 295 (in part) ; Buchanan-Hamiltoii, 
Stat. Ace. Dinaj., 192; D. ghbosa (in part), D.E.P. This cultivated plant is 
occasionally met with in Bengal, Assam and Burma. 

D. opposItlColia, Unn. ,* Boxb., FL Ind., iii., 804; FL Br. Ind., vi., 292. A large 
climber with terete unarmed branches and with the leaves almost opposite. 
It is a native of tropical India from the Deccan to Assam, Sylhet, Chittagong, 
Burma, Ceylon and China. It is wild in India but appears to be cultivated in the 
Malaya and Java. It is one of the most important wild tubers with the people 
of the Deccan and Central Bengal. ^ The root and aerial tubers are eaten as well 
as the young flowering spikes. 

D. pentaphylla, Unn.; D. triphylla, Boxb. ; FL Br. Ind.^-vi., 289; Bee. Bot. Surv. 
Ind., ii., 143 ; iii., 288: Prain, Beng. Plants, ii., 1066 ; Nuren-Kelengu, Rheede, 
Hort. MaL, vii., tt. 34, 35 The Kawan or Fiji Yam. Met with throughout tropical 
India on the lower hills from Kumaon to Burma, Ceylon and Malacca. It is an 
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extensive climber, the stem prickly below and sometimes bulbiferous. It affords 
large edible tubers that are eaten practically all over India, especially with the 
Kathodis of the Konkan, the Savarahs of Gan jam and the Lepchas of Sikkim. 

The flowering stems and young leaves are also eaten, especially in times of scarcity. 

But it is said to afford both poisonous and innocuous forms, the latter being 
made edible by repeated boiling and washing. It is apparently, however, 
never cultivated in India, except perhaps in Pondicherry. [Cf, Circ. Boy. 

Bot. Oard. Ceylon, 1905, iii., 16-7; Achart, Quinze Gents. PI. dans VInd., 

1905, 206,] 

D. spinosa, l^oxb. — This plant has been confused with i>. fascie^iiatm and 
JD. (tcuietita, Linn. It is, in fact, placed by Prain {l.c. 1066) as a variety of 
fusHeiiiata. Its most generally accepted names are madhvdlu in Sanskrit and 
mau-dlu in Bengali, but these are also assigned to i>. aeuienta, Linn., so that it 
seems probable the two plants are often confused by the people of India as 
also by most botanists. The tubers are largely eaten in the countries where 
procurable. 

CULTIVATION. —Of the yams above briefly indicated three species are Subsidiary 
very generally grown in India as subsidiary foods. These are JO. alata^ Foods. 

JO. hnlbifera and JO. fctseicidafa. Under each of these species, however, 
there are several varieties and even a large assortment of cultivated races, 
so that the yams are not only varied but abundant plants. It is, in fact, 
only within the very driest tracts (such as some portions of Eajputana, 

Sind, the Western Panjab and the Deccan) that yams are not to be 
found. Wild yams are also very prevalent and constitute an impor¬ 
tant article of food with the poor, more especially the inhabitants of 
uncultivated tracts, and in times of famine they often become of the famine Foods, 
greatest possible value. Lewin {Wild Races S.E. Ind., 1870, 27) says 
that in the hills of that country wild yams are so plentiful that no man, 
able to search for food, need starve. Speaking in general terms, a line 
drawn from Khatmandu and Lucknow to Ahmedabad would sever India 
into two portions—the Southern (more especially its south-eastern tracts) 
might be described as the yam-producing area of India, and the Northern yam Area 
(more especially its north-western tracts) the non-yam-producing division. 

Through Bengal and Assam the yam country extends to Burma, Siam, 
the Malaya (Peninsula and Archipelago) to China and Japan. 

In the Dictionary a few passages from De Candolle were quoted Asiatic 
and the contention advanced that the historic importance of the Indian Habitat, 
cultivated yams had been depreciated owing to no work of suflficient 
merit having recorded their Sanskrit and vernacular names. Eoxburgh,” 
says De Candolle {l.c. 77), ‘‘ enumerates several Dioscorem cultivated History, 
in India ; but he found none of them wild, and neither he nor Piddington 
mentions Sanskrit names. This last point argues a recent cultivation 
or one of originally small extent, in India, arising either from indigenous 
.species as yet undefined, or from foreign species cultivated elsewhere.” . . . 

“ The absence of distinct names in each province also argues a recent 
•cultivation,” A very extensive assortment of vernacular names for each 
species has been recorded, however, by Prain and Burkill, and these 
amplify materially the names given in the Dictionary. They thus abun¬ 
dantly substantiate the opinion of India being one of the great centres of 
original production (if not the chief Asiatic centre) for yams. It seems 
likely that both the sweet-potato and the ordinary potato, being more tract¬ 
able, have not only largely supplanted the yams but usurped their classic 
names and history. 

Asa Gray {Scient. Papers, i., 322) says that Columbus when he dis- American 
^covered Cuba and St. Domingo found the Natives cultivating two kinds ®**'^^^**'^* 
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of edible roots. '' These were called in the language of the islanders of 
St. Domingo, Ages [Ajes) and Ywca.” The last mentioned is Manihot 
and may be dismissed from further consideration, but the former (it is 
nearly certain) was a species of JDioscorea. This the Spaniards (being 
ignorant of the language of these islands) called name, niame, inhame-- 
corruptions, it is supposed, of an African name (with which they were 
already familiar) for a similar edible tuber. Clusms{Hist Exot PL, 1605, 
237-8, reprinting Garcia de Orta, 1563, ColL, xviii., 3) speaks of the 
African slaves of Portugal eating the tubers of a Ooloeasia which they 
called inhame. Hence that name had, at an early date, reached Europe 
and India. Some of the companions of Columbus had doubtless seen the 
inhame tubers of Africa, and were thus ready to assign that name to the 
West Indian tuber when their attention was drawn to it. To this cir¬ 
cumstance is accordingly due the constant use (by 16th and 17th century 
writers) of inhame (or, as it ultimately became, ihame and finally yam) as 
a generic denomination for any and every edible (starch-yielding) tuber. 

There would seem little doubt that the Indian word dlu (in Sanskrit 
and Hindi and ala in Sinhalese) originally denoted a starch-yielding edible 
tuber, possibly in its earliest signification the edible species of JDloseoreay, 
though in later usage it came to mean jLifiorpJiopJuilliis and even 
Coloeasia, A prefix was employed to denote the separate species. 
Hence we have in Sanskrit the danddlu (elongated dlu), madhvalu (sweet 
dlu), finddlu (round dlu) and raltdlu (red-aZw). ^ In the Sanskritic ver¬ 
naculars we have similarly chupridlu, guraniya-dlu, hanta-alu, hham-dlu, 
mau’dlu, findalu, ratdlu, and sasnidlu. But in the aboriginal languages 
there is a vast assortment of names not only perfectly (Hstinct from each 
other and in no way traceable to the Sanskrit, but which have either a 
direct specific or in some cases even a generic signification :—ato sang, 
hengo-nari, Mf sang, gun, genasu, Tcalangu, hullu, Icniss, hris, myauJc, fisha, 
taguna and tar (or tarar). Most of these names (many others might be 
given) denote knowledge prior to the Aryan conquests of India and thus 
leave no room for doubt that the cultivation of yams is quite as ancient (if 
not more so) in India as in any other country. Indeed from the fact that 
names are given in the West Indies and other tropical countries, traceable 
to the Sanskrit, or to some Indian vernacular, there would seem no doubt 
that some of the best-known cultivated forms in other regions were derived 
originally from India. And what is more curious, not a few of these are 
being brought back to India to-day as special West Indian plants, oblivious 
of the fact that, just as with the improved rice brought from Carolina and 
the superior wool-sheep from Australia, they had been procured in the 
first instance from India. 

Propagation. —The yam may be propagated either by means of 
aerial tubers or small underground tubers or portions of large tubers. If 
the former be employed, the first year’s crop is poor but the second 
excellent. It is preferable to use sets of the undergroimd tuber weighing 
about half a pound. The best soil is a deep friable sandy loam. 
Stiff heavy soils are unsuited, as the tubers cannot expand properly and 
good drainage is essential. The selected land should be dug to a con¬ 
siderable depth and fairly well manured. It is then lined, 3 to 4 
feet apart, and the seed tubers set on the ridges at distances of 18 
inches. Some cultivators prefer to start the seed tubers in a nursery^ and 
to transplant to their permanent position when a foot or so in height. 
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Alongside is secured a stake (usually a bamboo) perhaps 8 to 15 feet in 
height above ground, and it is customary to bind these together at the 
top in clusters of four. It is also not uncommon to grow special trees 
on which the climbing stems of the yams may be trained. When this 
is the case pits are dug alongside of the trees and filled with new soil 
and manure and the sets deposited within these. Occasionally (as, for 
example, in Bihar) the plants are allowed to trail on the ground, but 
the yield is believed to be then smaller. In the West Indies, however, 
the crop is often treated in this way, and apparently with satisfactory 
results. It is also affirmed that in China the trailing stems are pegged 
or layered into the ground, and thus caused to root, the result being 
that tubers are formed at the new points of growth. With certain 
species, having a rhizome-like underground stem and one or two large 
tubers, the lower edible portion is cut off and the upper rhizome planted 
for next year’s growth. This, however, is rather the careful system 
pursued with wild yams than a regular method of agricultural propaga¬ 
tion. Planting is done in April and the crop comes into season about 
December. This is the usual practice, but a wide range of seasons exists 
in direct adaptation to local conditions and the species of plant grown. 
Thus in Arcot it is said the yam is cultivated in January and harvested 
in August and September. In the Konkan yams are sometimes grown 
alone and the crop comes into season about October. In Upper India, 
according to Duthie and Fuller, the tubers of 1>. hidhifera are planted 
in May and June and dug up every three years. Of B. alata,' mr. 
glohosa, these authors say it is planted in June and the crop gathered 
the following February. 

Yield ,— The yield depends largely on the plant grown, the nature of 
climate and soil, the degree of cultivation, and the proportion of the pro¬ 
duce treated as edible. The yield has been variously put at from 3 to 
10 tons an acre, or approximately the same as the yield of potatoes. 
But yams are in India most frequently a supplementary crop to ginger, 
turmeric, hrinjal, sweet-potato or maize. Yams are moreover more 
nutritious than ordinary potatoes, so that the combined produce may be 
accepted, from the standpoint of food supply, as highly satisfactory. 

Chemistry, —Bhaduri {Re'pt Labor. Ind. Mus. (Indust. Sec.), 1902-3, 25) 
says the acridity of yams is due to the presence of needle-shaped crystals 
of calcium oxalate, and the poisonous property to the presence of the 
alkaloidal principle Dioscoreine first isolated by Boorsma of Java. Hooper 
{lx., 1903-4, 32) gives the results obtained during the examination of 
some forty kinds of these tubers. The poison was found most abun¬ 
dant in B. dmmofha, but was often present in B. huVbifera and 
B. pentaphylla, ‘‘ The average amount of moisture in fresh tubers 
was 80 per cent., and the average percentage composition of the dried 
tubers was: fat 1*02, albuminoids 10*87, carbohydrates 77*01, fibre 
5*16, ash 5*94, and nitrogen 1*73. The starch of the yams was examined 
microscopically and certain species were found to have characteristically 
shaped granules, which distinguished them from other species.” 

[C/. De Candolle, Orig. Cult. Plants, 1884, 76-81 ; Asa Gray, Scient. Papers^ 
1889, i., 322-6 ; Mollison, Handbook Ind. Agri., 1901, iii,, 197-200 ; Mukerji, 
Handbook Ind. Agri., 1901, 203, 467, 477 ; Morris, West. Ind. Yams, Imp. Dept. 
Agri., 1902, No. 18 ; Nicholls, Textbook Trop. Agri., 1892, 284-8; Firminger, 
Man. Gard. Ind. (ed. Cameron), 1904, 140-2 ; Notes on Dioscoreas Cult, in Roy. 
Bot. Gard., Ceylon, in Circ. and Agri. Journ., 1905, iii. 1-9.] 
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D3!.P., DIOSPYROS, lAnn.; FI. Br. Ind., iii., 553-72; Gamble, Man. 

iiU 136-56. Timbs., 453-63 ; Cooke, FI. Pres. Bomb., i., 98-107 ; Brain, Beng. 

Ebony. Plants, i., 651-4 ; Brandis, Ind. Trees, 428-36 ; Ebenacejb. A fairly im¬ 
portant genus -wMcb embraces about 59 species of Indian forest trees. 
They occur chiefly in South. India, Ceylon, Burma and Eastern Bengal. 
Only four extend to Northern India, while the genus may be said to be 
not represented in the Eastern Himalaya. All the species yield useful 
timbers, of which the best are the various forms of Ebony (D. Ebenum 
and D. melanoxylon), Icnown in the vernaculars of India as ebans 
or tendu. The most important are : — 

Ebonv D- Ebenum, Koenig. ; Moxh., FI. Ind., ii., 529 ; Trimen, FI. Oeyl., iii., 94. The 

Ebony, ehans, abnus, tendu, hhenda, temru, tai, acha, nulluti, shengutan, haJca- 
tail, tuJci, hare, bale, mushtimbi, harunkdli, mallali, haluwara, etc., etc. A large 
tree not very common in India, where it is found in the Deccan and Karnatak, 
chiefly in dry evergreen forests in the Ceded Districts. In Ceylon, however, 
it is one of the chief woods, very common in the dry regions of the Northern 
Provinces. \Cf, Herbert Wright, The Genus Diospyros in Ceylon, its Morphology, 


Timber. 
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Anatomy and Taxonomy, 1904.] 

This species is perhaps the best ebony-yielding tree and the only one which 
gives a black heart-wood without streaks or markings. Gamble says 74 lb. is 
the average weight per cubic foot for the heart-wood. In Europe it is exten¬ 
sively used for ornamental turnery, cabinet-work, piano keys, imlers, etc., and 
in China for chopsticks, pipes, carved stands and vases. Ebony does not appear 
to be exported from India to any material extent, but in Ceylon the average sales 
for 1892-1902 were 300 tons yearly. The average price Gamble gives at 180 
to 185 Bs. per ton. The Indian Forester (1905, xxxi., 37, app.) gives £6 to 
£10 p'er ton as the price of East Indian Ebony. 

D Eml)ryopteris, Pen.; Boxb., FI. Ind., ii., 533; Rec. Bet Surv. Ind., ii., 
30, 115, 240, etc.; iii., 233; Talbot, List Trees, etc., 211; Trimen, Z.c. 93. 
The gab, makur-kendi, kusi, timbori, tumbika, pani-chika, karunthali, kavi-kattai, 
hollet~upra, tumil, tinduki, nitta-tumma, kusharta, hige, bantha, vamanchik, 
etc. A dense evergreen tree found throughout the greater part of India in shady 
wet places and near streams. It is frequently cultivated both for ornament and 
for its large red, velvety fruits. . x 

Many writers speak in general terms of a gum obtained from this plant, but 
do so in such a manner as to suggest a confusion between a true gum and an 
extract prepared from the fruit, the pulp of which is used in book-binding, and 
in place of tar for paying the seams of boats. According to some witers the 
pulp is used direct; others say an extract or decoction is prepared. Buchanan- 
Hamilton {8tat. Acc. Dinaj., 1833, 152) thus describes the process pursued in 
Bengal:—“ It (the fruit) is beaten in a large mortar and the juice expressed. 
This is boiled, mixed with powdered charcoal and applied once a year ^ue 
outside of the planks.” Duncan {Monog. Byes and Byeing in Assam, 1896) 
observes that the half-ripe fruits are pounded in a mortar and then kept 
six or seven days in water until they have decomposed. A gummy solution re¬ 
sults, which is poured off and the sediment thrown away. _ The brownigi liqind 
thus obtained is used in dyeing and tanning. It is made into a good bmek by 
being combined with myrobalans Chehxtivi) and proto-sulphate of 

iion {hira-kash). The infusion is largely employed for tanning fishmg nets and 
lines, and it makes them more durable. 

D. Kaki, Unn .—^A small tree met with in the Khasia hills and. perhaps also 
in Dpper Burma. It is cultivated here and there over the moister teacts of 
India as a fruit tree, but is only suited to very large gardens. It is the Cbtnese 
Date Petjm or Pebsimmon, and in Burma appears to be known as tay, teK 
The fruit ripens during August and is about the size of a large apple ^th 
twin almond-like stones. The rind is of a rich, ruddy colour. It has a rather 
disagreeable odour, and in flavour is suggestive of an <^®rripe apple. . > toe 
preserve is said to be made from it by the Chinese. [C/. Boxb., II. Ina., n., oJio; 
Eirminger, Man. Gard. Ind. (ed. Cameron), 1904, 221—2.] 

D, Kurzii, Hiem .—One of the most important trees of the ^damans, termed 
in English Mabblewood ; in Burma teakah, thitkya, and in the Andam^s 
pecha-da. Gamble remarks that this wood would be of great value m the 
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European market, were it procurable in sufficient quantity. The Administration 
Report, Andaman Islands (1898-9) speaks of squares up to 12 feet (siding up 
to 6 inches) being obtainable. 

D. Lotus, Linn .— A medium-sized tree, met with in the Panj4b Himalaya, Amluk. 
Hazara, Kashmir, Baluchistan and Afghanistan. It is the amluk, maluh, etc. 

It yields a gum said to cause a large quantity of water to solidify to a jelly Gum. 

{Ann. Rept. Ind. Mus. Cah., 1901-2, 24). The ripe fruit is largely eaten either Fruit, 
fresh or dried. It is imported by the Kabulis into Peshawar and is often used 
in the preparation of sherbet. 

D. melanoxylon, Roxb .— A medium-sized tree found, according to Gamble, in Coroman- 
South India, in the dry forests of the Maratha country, the Deccan and Karnatak; del Ebony, 
but Brandis, by regarding it as doubtfully distinct from i>. toinentoHa, extends 
its area to the deciduous forests of the Central Provinces, Chota Nagpur, 

Bihar and the Western Peninsula. It is known in trade as Coeomandel 
Ebony and by the following, amongst many other names :— tendu, hendu, temru, 
ahnus, tumi, kari-mara, damddi, halai, etc. Speaking of J!>. meifinoxyion. proper, 

Gamble observes large trees are uncommon and the amount of ebony small; of 
JD. tomentomi he says that it is the tree which gives the ebony most largely 
used in North India. From it is made the Nagina (Bijnor district) black carved Vagina 
woodware. For full particulars of that art centre and its utilisation of ebony, 
consult Indian Art at Delhi, 1903 (100, 112-3, 123, 149, etc.). The fruit ripens 
about December and is edible. During famine it is pounded and made into 
bread. [Cf. Banerjei, AgrL Cuttack, 1893, 185-6, 195 ,* Cameron, For. Trees 
Mysore and Coorg, 1894, 178 ; Hove, Tours in Gujarat, etc., 1787, 145.] 

D. montana, Roxb .— A small tree found throughout India and Burma. It Ban-gab. 
is Imown as a form of tendu, but its distinctive names, among others, are:— 
ban-gdih, tembhurni, gara-tiril, lohari, hirek, goindu, makartendi, jagalaganti, 
ambia, hddru, kachan, muchi tanki, tawhut, etc. It does not grow to a large size, 
and the timber, though described as a beautifxil furniture wood, is rarely suitable 
for such purposes. According to Day (Fishes of India) the fruits of the bistendu 
or kuhar are thrown into the water to kill fish. Kanjilal (For. FI. of School Fish Poison. 
Circ, U. Prov., 1901, 220-2) says every part of the tree, including the fruit, is 
bitter and has an unpleasant smell. 

DIPTEROOARPUS, Gaertn., /• ; FI Br. Ind., i., 295-9 ; Gamble, D.E.P. 

Man. Ind. Timbs., 1901, 70-3; Prain, Bang. Plants, i., 251-3 ; Brandis, Ind. 

Trees, 65-6; Diptebocarpeje. A genus of lofty trees, wLicli embraces 
some 50 species, natives of tropical East Asia. Of these 17 occur in 
the Indian area and some 8 or 9 in India proper. On purely economic 
grounds I propose to treat as species plants that may he only doubtfully 
distinct botanically, but in doing so I am practically following the lead 
given by Prain. The various forms are chiefly noted for their oleo-resins 
and timbers. The unimportant species are :— 

D. alatus, Ftoxb., FI. Ind., ii., 614. A very large tree, native of the tropical D.E.P., 
forests of Burma, where it is known as white kanyin or kanyinbyn. It gives iii., 167. 
a large quantity of a rather thin wood-oil. Gamble remarks that this is probably Kanyin. 
considerably mixed with that of eng. \Cf. Roxb., Trans. Soc. Arts, 1806, xxiii., 413.] 

D. eostatus, Gaertn., f. / D. alatus, FI. Br. Ind., i., 298. This, like J>. itevis, is 
called tetia-garjan in Tippera. 

D. Griffithii, Miq .—A tall tree of the Mergui and South Andaman Islands, D.E.P., 

This broad-leaved tree affords one of the qualities of Andaman gargan-oH. iii., 169. 

D. indicus, Bedd. ; Brandis, Journ. Linn, Soc., xxxi., 26; D. turbmatus, FI. Malabar 
Br. Ind., i., 295 (in part) ; Talbot, List Trees, etc., 1902, 33 ; Cooke, FI. Pres. Wood-oil. 
Bomb., 1901, i., 84. The guga, challane, ennei, kalpayin, varangu, etc. A lofty 
tree of the evergreen forests of the Konkan, Kanara, Malabar and Travancore. 

The wood-oil tree of Western and Southern India. 

The Conservator of Forests, Coorg, gives arw account of the wood-oil prepared 
in that portion of the west coast of Southern India. He says—“ We have two Two Oils, 
oil trees in the Western Ghat Forests of Coorg. Both, I believe, are species of 
JHpterocar-ptts, but have not been able to get the flowers to identify them. The 
oil is contained in the pores of the wood, and is collected by cutting a hole into 
the centre of the tree. One species yields a yellow oil and the other a dark red, 
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THE WOOD-OIL TEEES OF INDIA 


I).E.P., . 
iil, 158-9. 
Telia- 
garjan. 


D.E.P., 
iii., 159. 
Hollong. 


D.E.P., 
iii., 160-1. 
Eng. 


Wood-oil. 


Timber. 


TTia former is sold in. the bazars mixed with dammar (the produce of Vateriu 
^!iL«)Tvl,S5sh S 5 annas a bottle. The latter also makes a fan 
It has a strong: copaiha-like smell and would probably be useful m A 

One at least of these oils must be regarded as afforded by the ^ ’ 

whether it be accepted as distinct from ». or only a ^ '*• 

D. l«Vis. Warn., Mem. Wern. Soc., 1832, vi., 298-9 ; -D- 

ii 612 (in part): FI. Br. Ind., i., 295 (in part). Pram speaks of this as 
i^Il tree met wi?h in Tippera, where it is known as telia-garjan. He rei^rks 
?h^ arso aLmate an ^bserW as Buchanan-HamUton separat^ his i--* 
from on account of their different econoimc 

better to leave the two trees as distinct species. In a letter^to 
Oct. 16, 1798, Buchanan-Hamilton speaks of four species of gurgeon y 

hini in Chittagong, which doubtless included the present species. 

D. ohtuslfolus, Teysm.—A large deciduous tr^ of the eng forests of Promo 
and Martaban. It is the hanyingok, inbo, m-lcohe. Pkittao-onff 

D nUosus Roxb., FI. Ind., i., 615. A tall evergreen tree of Assai^ (Jhittagong 

Tiih. iii- 

the tree mentioned by Robinson {Desc. Acc, Assam, 1841, bZ). 

D. tubereulatus, Roxh., FI. Ind., ii., 614. The Eng Tree ew? 

sooahn. A large deciduous, greganous tree fornung the tw (e«g) forests 

of Burma, Chittagong and Siam. It is said to he very chMacteristic of 
laterite soils and to take the place of the sal in Northern and Central India. 

0/eo-resin.—It was for some time thought that the eng tree did not 
give a wood-oil, hut Mr. J. W. OUver explained that it yielded a thick oil 
?r rather oleo-resin. The reader will find Mr. Oliver’s inost interesting 
report in the Bidionary (iii., 160-1). The method of extraction is very 
pimi1fl.r to that for garjan-oil, explained below. _ The congealed resin 
which remains behind, after the removal of the oil, is scraped _ofi u®®^ 
for torches which are made of rotten wood, mixed with the resin and rolled 
up in the leaves of the satthwa, a species of screw-pine. In some loca,lities, 
hwever, the rotten wood is soaked in the oil itse f and wrapped up in the 
• leaves of a palm-saitt {Lictiala peltata). Nisbet (Bwma Under Bnt. 
Rule and Before, 1901, 365) says that “ twenty years ago the chief l^ant 
used after dark through the rural tracts, except those of the ‘iyy ^one 
within easy reach of the central petroleum fields, was a small torch about 
a foot and a half long made of chips of dead wood a.nd the resinous oil of 
the kanyin or wood-oil tree I>. turbinatus rolled in palin leaves. ... 

“ These kanyinsi torches were sold in bundles in every bazar. While 
bnxnmg they emitted incessaat smoke and a strong oily smell, pungen 
and diff ering vastly from the European idea, of fragrance. At one time 
the manufacture of these torches formed an mdustry wherever the w^ood- 
oil trees abounded ; but now, in consequence of improved communications 
and of large imports of kerosene at low rates, torch-rnaking is only betaken 
to in j ungl e tracts in order to eke out the means of livelihood during ba 
years, when the shadow of misfortune darkens the threshold 

The oil is used for waterproofing bamboo baskets, etc. With regard 
to the wood. Gamble {l.o. 72) says, “ The Eng is probably the best of the 
woods given by the species of JDipteracarpus, and it is in considerable 
demand and Ze for Llding and boats.” In point of weight it would 
seeTto average 54 lb. [Of. Brandis, Ind. For., 1875, i., 365 ; Semler, Trof. 
Aqrih., 1900, ii., 536-7.] Hooper {Agri. iedg., 1902, No. 1, 15) mentions 
a tannin extract obtained from tke bark of tkis tree. 


GAEJAN OIL 


DIPTEROCARPUS 

TURBINATUS 
Q-arjau 

D. turbinatus, Gaertn., f.; Buch.-Ham., Mem. Wem. Soe., 1832, D.E.P., 
vi., 300 ; Roxl)., FI. Ind., ii., 612 (in part); Ribbentrop, Forestry in Br. 101-71. 
Ind., 1900, 10. Kanyin Oil Tree, gar'jan, dulia garjan, hanyoung, Isanyin, 
hanyin-ni, hanyin hohe, etc. An evergreen tree of Eastern Bengal, 

Chittagong, Burma, and (according to Gamble) of the Andaman Islands. 

Distributed to Singapore. 

One of the loftiest of Indian trees, being sometimes 250 feet in Loity Trees, 
height. Hooker [Eimal. Journ., ii., 348) in his account of Chittagong 
says: “ This is the most superb tree we met with in the Indian forests : 
we saw several species, but this is the only common one here; it is 
conspicuous for its gigantic size, and for the straightness and graceful 
form of its tall unbranched pale grey trunk and small symmetrical 
crown : many individuals were upwards of 200 feet high and 16 in 
girth.” In recent official correspondence mention has been made of Two Forms 
a broad and narrow-leaved garjan oil plant. The latter has been deter¬ 
mined to be a special variety of D. turbinatus, for which the name 
andamanieus has been suggested, and the former is Ii. OriffltMi 
(see above). 

OLBO-RBSIN.—W\th. regard to the various species of Bipterocanpiis Oil. 
that yield wood-oil (garjan), the following information was obtained 
some few years ago from the Government of Burma :—“ Kanyin oil is 
the produce of H. Icevis (feiwym-m = red hanyin) and of B. alatm 
(J<Mnyin-hyn = 'vr\ate hanyin), which are common in evergreen forests, 
and probably of other species of similar habitat.” It seems likely, 
however, that the source of the superior quality of oil has changed 
within recent years owing to the comparative extermination of the plant 
most noted in former .times. It is also highly probable that the plant 
valued at the present day may be a species but indifierently known 
to botanists. Every here and there, more than one grade of oil is de- Various Grades, 
scribed by popular writers, whereas in most cases only one species of 
wood-oil tree is recognised. It is on that account that I have retained 
for the present the names used in the Dictionary, namely, D. Icevis, 

B. tuberculatus and B. turbinatus. 


Oarjaa Oil is in Burma generally collected in the dry weather only — Garian 
(November to May). In the Andaman Islands it does not' flow before 
January 15, and is finished by April 25. The oil is obtained by cutting season of 
two or three deep pyramidal hollows (the apex pointing towards the Ooueotion. 
interior) n^r the foot of the tree, and by applying fire to the upper cut 
surfaces. The fluid then collects at the bottom of the hollow, which is 
emptied every three or four days. Eire is applied after the oil is removed, Fire, 
and the upper surfaces of the hollow are chipped three or four times 
dming the season.^ In Tharawaddy district, where trees are not very 
plentiful. It IS considered that twenty are about as many as one man can 
attend to. The yield of twenty trees would be 100 visa for the season, xieH. 
wort Es. 25. In Prome district the oil may be said to come into the 
market in the form of torches similar to those already discussed under 
D. III the Forest Administration Reports of tie Andaman 

Iskirids (1897-8, 7; 1899-1900, 4, 6; . 1901-2, 13; 1903-4, 7) par¬ 
ticulars are ^ven of the methods pursued in collecting the oil. In the 
Chittagong district it is prohibited to tap the trees owing to the large Tappiug 
number already lolled. This prohibition it is understood does not extend 
to tJie hill tracts. A recent official communication, for example, states 
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that the extraction of the oil is not pursued there because it is not re- 


Industrial 

Uses. 

Resinous 

Concretion. 


Vamisli. 


Substitute for 
Copaiba. 


OMnese 

Wood-oil. 


Specific 

Variability. 


Adulteration. 


Medieine. 


munerative enough. . t. -i +-ii 

Very little is known for certain of the industrial uses of the oil, still 
less of the resinous concretion as distinct from the liquid od. The 
former is fairly extensively employed by the Burmese for torches, and 
the oil is largely used in preserving bamboo wickerwork and in paying 
the seams of boats. As a varnish it is believed to protect woodwork from 
the ravages of insects. In Europe it has been in fact made into a varnish, 
and is reported to be a useful ingredient in lithographic ink. It was in 
the Dictionary pointed out that an important way of utilising the article 
might be found in taking advantage of Mr. Laidlay’s discovery that it 
acts as a solvent to caoutchouc. Sir W. O’Shaughnessy remarked 
fifty years ago that it would likely be found a perfect substitute for the 
expensive balsam of copaiba. In the Jownal Chemical Society {1902, 
xxi., 1404) it is affirmed that “ Chinese wood oil ” is not suitable to replace 
linseed oil in the preparation of varnishes. It cannot be heated above 
160° C. Capital (April 1904) gives useful particulars regarding Chinese 
wood-oil—a substance which cannot possibly be mistaken for garicm 

T) 

Chemistry, _In the Dictionary will be found an abstract of the results obtained 

by the distinguished authors in the FharmacograpUa. More recently Hooper 
has published his examination of the samples procured by the Reporter on 
Economic Products, from which the following passage may be furnished 
“Eighteen samples of garjan balsam from Bombay, Madras, Tippera, Chittagong, 
Assam and Burma had been submitted to analysis. The specific gravity ranged 
from 0*957 to 0*999, the percentage of volatile oil from 36*9 to 71*1, and the 
acid number from 3*12 in a Chittagong sample to 21*9 in one from Rangoon. 
These oils, procured from ti{rhin€ttt€Sf xmvts, etc,, were very irregular 

in composition and physical contents, and would lead one to believe that 
adulteration is practised in certain quarters. The balsam secreted by i>- 
mheretaaftis and known in the trade as ‘ Jusf’ is more uniform iri com¬ 
position. It has a thick honey-like consistence with a high sp. gr. and^ acid 
value, but a low proportion of volatile oil. Samples of the oleo-resin of 
J>. i^Ti0itUU and JO. turhinatt€Sf var. collected from botanically 

authentic sources from the Andamans, were of exceptionally good quality. The 
chemical examination of a series of balsams of this character enajbles one to 
recognise their peculiar reactions, so that it is easy to detect substitutions and 
adulterations. During the course of the inquiry a sample of oleo-resin from 
South India, although labelled Joipterocarpt^S:, was found to be the product of 
the ‘y&nnemaram^ {Mara^ieUia pi^tnata,)^ . . . To thoroughly understand the 
differences of composition of gums, resins, and oleo-resins, samples should be 
collected from the trees and the conditions of age, climate, soil, etc., studied on 
the spot.’^ [Gf, Wiesner, Die Bohst. dea Pflanzenr., 1900, i., 236-7 ; Tschiroh 
and Weil, Acc, Ourjun Balaam, in Proc. American Pharmaoeut, Aaaoc., 1904, lii., 
700-1 ; Pharm, Journ., 1906, Ixxiv., 722; Tschirch, Die Harze und die Earzbe- 
M?^er,'l906, i., 489-512; Hooper, Bept. Labor. Ind. Mua, (Indust. Sec.), 1906-7, 
8; P/iarm. Jowm., 1907, Ixxviii., 4.] , ^ , 

Medicine .—This substance is not very largely used m Indian medicine, and 
does not appear to have been known to the early authors. It is apparently 
alluded to in the Mahhzan, but it is not mentioned by Dutt in his Materm Medica 
of the Hindus. The most recent opinions on the subject only need be here 
quoted. Dr. Dougall and subsequently Moodeen Sheriff {Mat. Med. Mad., 
1891, 49-60) drew attention to the properties of the oil. The latter says, 
“The best medical properties of this oil are its usefulness in gonorrhea and 
gleet, and in all forms of psoriasis, including lepra vulgaris.” Again: With 
regard to its usefulness in psoriasis and lepra vulgaris, I am not aware of 
other local stimulant which is more efficacious in those diseases than this drug.” 
But in the Pharmacographia Indica (i., 192) mention is made of the investigations 
conducted by the Government of India, and it is then added that ‘ as as 
we have heard the new treatment has not been a success. [Gf‘ Dymock, Mat. 
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Med. W. Ind.f 1885, 88-9 ,* Waring, Baz. Med. Ind, 1897 70-2 
Hooper, Mat. Med. Ind., 1901, 32.] » > 


Horse-gram 

Ponder and 


Gamble (Lc. 71 remarks that the Wood of the garjan tree is used in Timber 
house-bmldmg and for dug-out canoes, as also for packing-cases but 
that It IS soon destroyed by white ants. Its large size, however makes 
It valuable for temporary purposes ; logs 40 to 60 feet in length are 
sometimes procurable. With regard to weight he tells us that the speci¬ 
mens he had examined averaged 50 lb. per cubic foot. [Cf. For Admin 
Re'pt. Burma, 1899-1900, 18 ; Working Plans Rept. Pyinmana 1904 16-7 1 
Trade.—Milburn {Or. Comm., 1813, ii.. 315) mentions wood-o’il and 
explams the uses it is put to. Royle, writing in 1840 {Prod Res Ind 77) 
speaks of wood-ml, but says it has never become an article of wmmerce! Oommoroiai 
Eluclager and Hanbury {PJiarmacog.) state that the world’s supply is ^pwtanoe. 
obtained from “ Singapore, Moulmein, Akyab, and the Malayan Peninsula 
and that it is a common article of trade in Siam.” Dymoek (l.o. 91) 
remarks Garjan Balsam is not an article of commerce in Bombay • 
small quantities may be sometimes obtained in the Native druo- shops’ 

The Government supplies have been obtained from the Andaman Islands 
Moodeen Sheriff {l.c. 49) writes that in Madras wood-oil is common in 
most large bazars ; he describes several forms and gives their prices. A 
firm of Calcutta merchants, in a letter dated October 25, 1900 under¬ 
took to supply garjan off in 40-gallon casks at Rs. 47 per cwt. delivered 
in Calcutta. An official correspondence in 1901 resulted in the discovery 
that some objection existed in the minds of European merchants in Ran- objections to 
goon to engage in the traffic in kanyin {gargan) oil. One firm reported 
that the quality of the oil varies very much, and the price accordingly 
The quotation given by them at that time was Rs. 60 per 100 ms—equal 
to about B.^20 or £1 6s. 8d. per cwt., but this does not include casks 
or drums. _ The Conservator of Forests in a communication of same date 
WM of opinion that if an assured demand arose, there would be little Demand 
difficulty in procuring local persons willing to supply the oil in Pyinmana 
Division, the Ruby Mines Division and Tenasserim Circle. It mil thus 
be seen that very little of a satisfactory nature can be furnished regarding 
the Indian supply of this article. There are four chief centres of pro- Centres of 
auction Burma, Andaman Islands, West and South India and Chittagong. 
ihe last mentioned, though formerly perhaps the most important, is the 
least valuable at the present day, and therefore it may be said that the 
s’ipply> such as It IS, comes almost exclusively from Burma and the An¬ 
daman Islands and is exported from the port town of Rangoon chiefly, 
ihe returns in one province appear as lb., in another as mss, in a third 
^ combined statement is impossible. Moreover, in 
official statistics it is sometirnes grouped with “resin,” at others with 
mnor for^t produc^ _ One point only seems indicated, namely that with 
the groirth of the Chinese wood-oil (Aleurites Fordii, p. 46) a declme 
m both the supply and demand of garjan has taken place. 


t ifn-w. ; Lesuminosje. A genus of twining herbs 

?alu?- economic 

D. blflopus, Idnn. ; FI. Br. Ind., ii., 210; Buch.-Ham., Journ. D-E.P., 
Mysore, etc., 1807, i., 107-8, 286, 377 ; ii., 105, 198-9 220 323 • iii “i-’ 175-83. 
240,296-7, 326, 362, R.'3l3rpihCE;4 Pii: SlS" 
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i., 391; Duthie, FI Upper Gang. Plain, L, 229 ; Cooke, FI. Pres. Bomh., 
i.’ 382. Horse-gram, MUM, MrtM-lalai or MrtM or hurti, Tcalath, khulU, 
kolatha, kulat, gahat, horec, hardt, roiong, gdgli, hotang, wulawalU, ulava, 
hurali, hulga, Mile, papcdi, mdihera, simbi, leji mdh, khdrek, pe-n.gapi, etc._; 
gudr, sometimes given to tMs plant, more correctly denotes Cyaniopms 
'psoralioides. 

Varieties and Races.—According to Baker {M, Br. Ind., l.c.) there are two 
forms of this plant, J». a sub-erect annual, and a i^o^e 

or less twining plant. The habitats of these forms are not separably recorded. 
He apparently treats of both when he says it occurs on the Himalayas to 
Ceylon, and Burma, ascending to 3,000 feet in Sikkim, sometimes cultivated. 
Distributed everywhere in the tropics of the Old World.’’ The write^ however, 
is of opinion that a mistake may have been made in linking the Himalayan 
with the plains plant. Roxburgh refers to two forms, one with grey, the 
other with black seeds, both of which he implies are cultivated in Bengal and 
Madras. The grey-seeded plant, Jr>. fpijtortia, is erect, has twining branches, 
and is about 2 to 3 feet high. Roxburgh then adds—“ I have never found 
it but in a cultivated state.” As already observed, there would appear to 
be room for doubt as to whether the grey and the black-seeded forms of 
Roxburgh are the two forms of modern writers, or whether both of Roxburgh s 
plants constitute but cultivated races of one of these forms. In popular works 
on economic products the horse-gram of Madras is viewed as t€*iij/iop€s, and 
under either of these names (i>* or itiflorus) a pulse is ^scribed 

as grown in almost every district of India, but chiefly in Madras and Bombay. 
It is a little difficult to believe that the plant of the tropical plains is the same 
as that of the temperate Himalaya, but of course this is by no means impossible. 
Duthie, however, says that as grown on the Himalaya it is more robust, the 
pods larger and broader, and the seeds grey. Mollison {JScmdbooh Xnd. A.gT%., 
1901, iii., 82-4) speaks of two varieties : one, grown sparingly in the Ahmed- 
nagar and Kaira districts, has creamy white seeds ; the other, commonly 
cultivated, has grey variegated seeds. But that this cultivated pulse should 
be regarded as a native of India is abundantly confirmed by the existence of 
a Sanskrit name—from which no doubt many of the above vernaculars 
{hulthi, etc) have been derived. , . 

CULTIVATION, —Of tlie plains it may be said that this pulse is grown 
either as a green manure or as a cattle food and fodder, Mr. Robertson 
{Saidajpet Farm Reps,) deals with the advantages of using it as a green 
manure. Since then, however, the subject of the influence of leguminous 
crops on the soil has undergone a complete revolution. Their chief value, 
it is now believed, lies in their power to fix the nitrogen in the soil through 
the agency of the organisms contained in their root warts. Few Indian 
crops are perhaps more valuable in this respect than the horse-gram, 
especially when grown as a fodder plant; or still more so as a green manure. 
The advantages of growing the crop as a source of fodder are extolled 
by various writers. Robertson, for example, says that it produces 
from 2,000 to 4,000 pounds of fodder in two months, at a cost of about 
Rs. 3 per ton, and thrives with a minimum rainfall in very hot weather. 
The ease with which it may be cultivated recommends it most highly as a 
catch crop for forage purposes, either to be grazed on the land or fed in 
the stalls. The plant may be made to grow at almost any season of the 
year. It requires but one shower of rain to start its growth, but even if this 
be not obtained, the seeds have the power of remaining alive for months 
in the soil and of germinating when rain does fall. After the removal of 
the rail crop it is contended that a highly advantageous course is to 
rapidly dress the soil, sow horse-gram, and in a month’s time commence 
to use the stems and leaves as fodder. By this means the soil is saved 
from becoming baked with the advancing heat of summer, and the roots 
left in the soil greatly improve it, even should the cultivator be unable 
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to devote tlie entire crop as a green manure. Tlie following brief acconn^^^ 
province by province, may be found instructive :— ^ 

Bengal and Assam, —Horse-gram is very little cultivated in tbe Lower Bengal 
Provinces. It is said to be grown to a limited extent in Sbababad, and Assam, 
fairly abundantly in Cbota Nagpur, both as a grain and a fodder crop, 
but not in Lower Bengal. Mukerji {Handbook Ind, Agri,, 1901, 263) 
observes that tbe time for sowing kulthi for grain is October or November, seasons, 
and for fodder June, August and November, three times on tbe same 
field. It may be reaped during several months, according to tbe purpose 
for which required, but the general harvest is December-January. The 
quantity harvested per acre Mukerji gives as 300 lb. of grain, or 5 
tons of green fodder per crop. Banerjei {Agri, Cuttack, 1893, 80-1) 
discusses its merits as a rabi, while Basu {Agri. Lohardaga, 1890, 34) 
calls it a kharif crop. Speaking of Assam in a subsequent report {Agri, 

Ledg., 1903, No. 5,135), he says that kultJii-mdJi is ^own to a small extent 
in Kamrup and Darrang. In the Tezpur Sub-division it is cultivated 
by Nepalese and coolie settlers, and in Upper Assam and Nowgong is 
unknown. Only one variety is grown. The method of cultivation and 
time of sowing and reaping ’ are very much as with mdti-mdh. About 
5 seers of seed are sown per acre ; thin seeding is desirable, the object seed, 
being to allow the plants to creep and spread over the ground. A good yield, 
crop may yield up to 6 maunds of pulse per acre. 

Upper India, —^Duthie and Fuller {Field and Garden Crojps, pt. iii., 2, XTpper 
t. Ixxxi.) say that in the United Provinces Z>. Mflorus is grown mostly India, 
as a rainy-season hill crop, ascending the hills to 7,000 feet. Atldnson 
{Eimdl. List., 343, 460, 696) and Stewart {Pb, Plants, 1869, 68) make 
very similar statements. According to Sir J. B. Fuller, JDolichos 
Mflorus is grown in the southern districts of the Central Provinces as a seasons, 
cold-weather crop, but is of importance only in the Chanda, Bhandara 
and Balaghat districts. 

Bombay, —^Mollison {Textbook Ind, Agri,, 1901, iii., 83) observes that Bombay. 
kulthi takes the third place among the pulses of the Presidency, and 
according to statistical returns occupies over 500,000 acres annually. 

The Agricultural Statistics give an average for the five years of over 
2,700,000 acres under “ other food grains including pulses.” Briefly 
stated, it may be observed that Gujarat and the Konkan are unimportant Area, 
sources of supply, but that the Deccan and the Karnatak are fairly 
important (especially the districts of Ahmednagar, Satara, Poona, Dhar- 
war, Belgaum and Bijapur). The principal cultivation is in the kharif Seasons, 
season as a row or mixed crop, subordinate to Idjri, hemp {ambadi) and 
niger seed; only rarely is it a pure crop. Occasionally, however, it is 
grown in the rabi season as a second crop in rice fields. It is very sparingly 
cultivated in Bombay as a green manure. Of the Deccan, Mollison 
sayS' kulthi participates in the general cultivation given for bdjri {JPenni-- 
setum typJioideum), The fields in which it is grown are rarely manured 
oftener than once in three years. The land is usually prepared by working 
a heavy-bladed harrow {rakhar) two or three times in the hot weather, 
and again two or three times after rain in June. As a mix^ crop it is Mixed Orop. 
sown in July, and may occupy every fourth row. The croplis generally 
bullock-hoed twice a year. If sown in July, the crop will be ripe at the 
end of October or early in November. 

Madras, —The crop is very important in this Presidency. Nicholson Madras. 
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{Man, Coimbatore) tells us that it grows on the poorest soils, and with 
the minimum of rainfall. Horse-gram land is seldom manured, otherwise 
Sowing. than by casual droppings of cattle: it is usually ploughed, sown, 

and the seed covered by a second ploughing; or the seed is simply 
scattered broadcast over the natural surface and then ploughed in. As 
it requires only one good rain after appearing above ground, it frequently 
gives a fair crop when nothing else can live. When the south-west monsoon 
CatciiOrop. rains are too late for Mmbu (bdjra) it is frequently sown as a substitute 

Seasons. in September, but it is also sown largely in November after the first burst 

of the north-east monsoons. It is pulled up by the roots, thrown into 
heaps, and then trodden out by cattle. The yield is up to 1,200 lb. 
Area, Nicholson (I.C., 1898, ii., 176) gives 194,777 acres as the average under 

jD. MfLorus for the years 1888-93. Mr. H. Goodrich, Collector of 
Soil. Bellary, says a mixed soil is best suited for the crop. The fields should 

be ploughed and harrowed once or twice, but not irrigated nor (generally) 
manured. Several other Madras writers, however, give very difierent 
Iracuces ^ccounts of the requirements of this plant, so that the practice seems 
raoices. ysltj considerably within the Presidency. In the Survey Settlement 

Report of South Arcot, for example, it is said : “ The land is ploughed four 
or five difierent times after the month of May, and the gram sown be¬ 
tween the latter part of August and the end of September. It is 
gathered in the middle of March.” So again, Moore {Man, Trichinopoly, 
72) speaks of it as a precarious crop. In the North Arcot District, 
Area. Cox {Man, North Arcot, 1894, ii., 184) gives 48,897 acres as the average 

under JD. hifloriis for the years 1887-93. Unfortunately, while several 
writers mention figures of area for the districts with which they are 
familiar, no definite statement of the Presidency as a whole can be 
furnished, for the reason that horse-gram does not appear to be sepa¬ 
rately returned. The official figures under “ gram ” for Madras come to 
an average (for the five years 1900-5) of almost 150,000 acres. But 
under “ other food grains including pulses ” 7,092,389 acres are shown 
as the area in 1902-3, though it has since contracted to 5,753,913 in 1904-5. 
It is thus fairly certain that ‘‘ horse-gram ” must be included under 
the latter, and that the former denotes Bengal gram (the true gram) 
grown in the Madras Presidency. As indicative of the possible regions 
of greatest cultivation of this pulse, it may be here added that Bellary 
had in 1902-3 (when the largest area for the period 1900-5 was re¬ 
turned), 822,685 ■; Anantapur, 771,267; Karnul, 708,877; Kistna, 554,757; 
and Salem, 590,619 acres devoted to the combined food crops mentioned 
above. 


Mysore. 

Mixed Crop. 

Germiaated 

Seed. 

Pood. 


Mysore, —Pice {Mysore Gaz,, 1897, i., 119-20) says the horse-gram 
is of two kinds, black and white, sown intermixed. In the east the worst 
qualities of soil are generally used, and on the same fields same {JPanicum 
Crus^galUy var, frumentaceum), hdraha {? Curcuma ?on<ya),, and 
huchchellu {Guizotia ahyssynica) are cultivated, without one crop 
injuring the other, or a rotation being even considered beneficial. For 
horse-gram plough twice, in the course of a few days, anytime in October- 
November. Then, after a shower, sow broadcast; or, if rain does not 
fall, steep the seed for three hours in water and plough into the soil. It 
requires no manure, and in three months is ripe for harvest. 

POOD AND FODDER, —The interest in this pulse is mainly as an 
article of cattle food, the green stems and leaves being a valued fodder, 
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when grown for that purpose. Although not deemed a superior pulse it 
is largely used by the poorer classes, being perhaps the cheapest of pulses, cheapest Paise. 
The pea is generally soaked for twelve hours, then husked, thus reducing 
it to the form of ddl or split-peas. The husk obtained is regarded as a 
valuable cattle food. The split peas may be reduced to meal, or boiled, 
or fried and eaten with rice or other articles of diet. The flour is fairly Piour. 
extensively employed in the preparation of sweetmeats. In some parts 
of the country the grain is dry roasted (parched), then sold to the consumers, Parched Orain. 
who boil it in the preparation of ddl. 

The pea is boiled entire and given when cold as an article of cattle Cattle 
food. It is one of the chief pulses so used in Madras and Bombay. Some ^’ood. 
years ago Robertson performed a series of experiments to test the 
merits of boiled as compared with steeped horse-gram both on draught 
cattle and horses. The verdict was in favour of the steeped grain. \Qf. 

Eep. Agri. Deft, and Exf. Farms Mad., 1871, 4-7.] It is most important 

that in any attempts that may be made to extend this use to other parts 

of the world, the distinction should be clearly observed between the horse- 

gram of Madras (the article here dealt with) and the far superior pea 

known as Bengal gram (Cicer arietinum, pp. 295-302)—the true gram 

of India. It is also extremely important that both these and all the 

other peas and beans of India should be recognised as distinct from 

the Tchesdri (Lathyrus sativus, p. 703)—a pulse with an evil reputation Eyii Eeputation 

that has on more than one occasion injured the prospects of a foreign 

demand for Indian pulses. 

The fodder is either a by-product of the cultivation of the pea {Ihusa) Bhusa, 
or it is a special crop grown and reaped at successive intervals, the plants 
not being allowed to form fruit. For fodder purposes it may even be sown 
on the same land two or three times within one year, and the soil is thereby 
improved rather than injured, as the pulse both cleans it of weeds and 
adds largely to its nitrogenous property. 

Chemistry.— regard to the chemistry of horse-gram, Church 
[Food-Grains of Ind., 162) gives the following analysis. In 100 parts, 
unhusked :—water 11*0 ; albuminoids, 22*5 ; starch, 56*0 ; oil, 1*9 ; 
fibre, 5*4; ash, 3*2. The nutrient ratio is 1:2*7, and the nutrient co- iTutrient Batio 
efiicient83.^ [C/. Leather, 1901, No. 10, 360.] The seeds are 

used medicinally in the Panjdb. Arjun [Bomh. Drugs, 40) sa 37 ^ a de- Kedicme. 
coction of D. uniflorus is employed by the Natives in certain diseases 
of women. [0/. Kanny Lall Dey, Indig. Drugs, 1896, 118.] The seeds Oii. 
are moreover reputed to yield an oil. 

Area.—As already explained, the official statistics under which this Area, 
pulse should be recorded are referred to two sections :—Gram ” and 
“ Other food-grains including pulses.” It seems likely that the former 
denotes Cicer arietinum and that the latter includes the horse-gram. 

In 1905-6 the total area in British India under gram came to 11,024,170 
acres, and the others^ to 28,022,722 acres. The available information 
regarding the production of gram will be found under Cicer. It need 
only be added that of the area devoted to the “ others,” a fair proportion, 
especially in Madras and Bombay, would be the present pulse. The fol- 
lomng^may be given as an analysis, province by province, of the areas 
others ” :—6,284,192 acres were in Madras ; 4,451,000 in Bengal; 

Agra; 2,417,785 in Oudh; 4,743,321 in the Central Provinces; 
and 2,575,116 in Bombay. These returns give, therefore, the only possible 

507 


A CLIMBING BEAN 


DOLICHOS 

LABLAB 

Sim 


iii., 183-90 
Ijablab. 


Two Forms. 


Wild in India. 


Bengal. 


relative indication as to the production of horse-gram, but in Bombay 
the actual area was 545,738 acres. 

D. Latolab, Linn; FL Br, InL, ii., 209; Roxb., FL Ind., iii., 
305; Brain, Journ, As, Soc. Beng., Ixvi., pt. ii., 54, 429-30; Brain, Beng, 
Plants, i., 390-1; Duthie, FI, Upper Gang, Plain, 228-9 ; Cooke, FI, Pres, 
Bomb,, i., 381. The sim, makhan-sim, sem, popat, horboti, gheea-sim, 
panch’sim, lablah, urohi, uri, Tcechu, chimi, katjang, pdvta, wall, vdl, pauti, 
vdlpapri, mochai, bili manavare, mutcheh, alsanda, annapa, avare, pe-bya, 
pe-bazon, pe-gyi, pe4un, etc. 

Cultivated Forms, —^Wild and cultivated throughout India ; it ascends the 
Himalaya to 6,000 or 7,000 feet in altitude. D© Candolle (OHff. Cult. Plants, 
346) says its culture dates perhaps from three thousand years, but that he can 
find no trace of its being early diffused in China, Western Asia or Egypt. Hosi© 
{Bept. Prov. Ssu'ch^uan, China, 1904, 11) says it is called ssu chi tou (four- 
seasons bean) because it is cultivated throughout the year, Henry {Bcon. Pot. 
China,^ 12) remarks that its Chinese name is pien-tou, and that there are two 
varieties, one with purple, the other with white flowers. So also in India there 
are two cultivated varieties, though these have not been distinguished in the 
Flora British India. Prain defines them as follows :— 

^ Var. Lablab proper ,* pods longer, more tapering at point, seeds with long 
axis parallel to the sutures. This is D. Ldbldb, Linn., 8p. PI., 1019; D. lignosus, 
Boxh., FI. Ind,, iii., 305 (non Linn.), 

Var. lignosus (Unn. sp., non Roxb.); pods shorter, more abruptly truncated at 
end, seeds with long axis at right angles to the sutures. Roxburgh, it will thus 
be observed, reversed the incidence of the Linnsean names. 

Prain (Journ. As. Soc., l.c. 430) remarks that the epithet ‘lignosus is much 
more appropriate when applied to “ Lablah ” than when given to the plant to which 
Linnaeus assigned it. “ Roxburgh identifies with his ‘ Lablah ’ the plant figured 
by Rumphius (Herb. Amb., v., t. 136), in an identification that is obviously iust • 
Linn^us gives this very figure as on© of the types of his X>, 

History.—Adams (Comment, in Paulus JEgineta, 1847, iii., 470) observes that 
berapion, on the authority of Aben Mesuai, describes the properties of a climb- 
ing plant which he calls lebleb. Adams accordingly adds that there is every 
reason to suppose the lebleb of Serapion and Avicenna was t>oticiios. Be Candolle 
^.c. 347) gives, on the other hand, an account of the origin of the word lubia. 
He remarks that it possibly comes from the Greek lobos, which means any pro- 
jection, l^e the lobe of the ear, a fruit of the nature of a pod, etc. Asa Gray 
(Scient. Papers, i 353), reviewing Be Candolle, comments that “the name 
(lubm) seems to be clearly referable to the Greek. It has not been traced 
earlier than to Jahia Ebn Serapion—an Arabian physician of the 9th or 10th 
centmy—whose work ^ De Simplicibus; compiled chiefly from Bioscorides and 
Galen, was translated into Latin in the 15th century.” The word “ lobiyd (king 
occurs among the list of autumn (kharif) crops known to AkLv, and 
lexico^aphers would seem to regard the word lubia as of Persian origin. At the 
present day m Upper India, it would appear to be applied to two plantf, vignu and 

these plants come into season, it seems probable 
1107 (Blochmann, transl., 63) was vignaeatjang 

(p. 1107). _ I accordingly restrict the word to that plant - and if this be 
correct, it is probable that non© of the species of i>oiicnoa, were known to the 
writers of classic times. Moreover, no species of »oUeHos would seem to 
have the properties attributed to the Ubl^ of tlw Arab writers. This reasoninK 

^i^ed bv'^i^f^fth to the species of an Indian origin, an opiniol 

bothJ!>. hifiortts and J». x^ahiah are met with ^ wild 
hear many purely indigenous names. In the 
riii tit/i Loheia is mentioned as a common culinary grain. 

® Lablah is not a regular agricul- 

toal crop m any part of Incjia. It is more correctly spealAig a |arden 
plant, and is trained to form arbours over the doorways of village^ huts. 
diVrlnt^^ Director of Land Eecords and Agriculture says that 

Y'rieties are cultivated all Over Bengal as garden vegetables. The 
Rev. Dr. A. Campbell teUs us of Chota Nagpur that it is largely cultivated 
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but that be never found it wild. Basu {Agri. Lohardaga, 79) remarks 
that it is sown in July to August. It is allowed to climb on trees or 
hedges, and the green pods are procurable in January to March. Mukerji 
{Handbook Ind, Agri., 1901, 263) writes that the time for sowing is July 
(the quantity of seed per acre being 5 to 8 lb.) and that the time of harvest¬ 
ing is January and February, the yield being 250 to 400 lb. per acre. 

Banerjei {Agri. Cuttack, 1893, 118-9) observes that it is planted in Seasons, 
specially prepared holes or pits about the middle of June. The plants 
flower in November-December and the crop is obtained in February- 
March. Speaking of Assam, it is met with not only in the valley proper but 
also in the Naga, Garo, Khasia hills and Manipur—each locality having 
distinctive indigenous names for it. About 45 seers of pods are obtained 
from each plant in the year, and the average price is six pice a seer. 

United Provinces. —Duthie and Fuller {Field and Garden Crops, Upper 
pt. ii., 23) observe that in these provinces this pulse is commonly grown India, 
along the borders of tall crops and allowed to twine itself on the plants 
standing on the margin. Castor-oil is a favourite support. It is never 
grown as a field crop by itself, as it requires artificial support. Duthie 
{FI. Upper Gang. Plain, 229) remarks that it is extensively cultivated 
for its pods, which are harvested in the cold season. 

Central Provinces and Berar. —It is often met with as a field crop Two Forms, 
in these provinces. Two forms are seen, one with white, the other with 
dark purple flowers. They are usually grown in lines through the fields, 
special supports being furnished, or they are left to crawl and to take such 
support as they can from the stubble of the associated crop. 

Bombay.—lAiQm are several very distinct varieties or races of this Bombay, 
pulse met with in Western India. These might be grouped into garden Several Forms, 
and field varieties. The former (as with the other provinces) can 
be spoken of as late kJiarif plants, since they come into season about 
December to^ Janua^. Mollison {Textbook Ind. Agri., 1901, iii., 80) 
furnishes an interesting account of this Bombay crop. He says that OardenOrop. 
the form known as surti pdpdi is grown extensively in gardens in the 
Surat district. The beans are plucked early and eaten like French beans. 

The field variety of Surat is a second crop, bitter to taste and called kadva Field Orop. 

vdl, but in Southern Gujarat there is still another field form that has 

smaller pods and is drilled with rice and tuner {Cajanus inilicm) 

during June—July. The principal crop is the rabi, which usually follows 

rice. It is sown alone or with castor-oil (the dwarf variety). Vdl is also Associated 

grovm among other pulses subordinate to juar or hdjri. When the juar Crops. 

is reaped, a long stubble, 3 to 4 feet high, is left. This, with the vigorously 

growing castor-oil and tuner, aflords support to the climbing ndl, and 

heavy successive crops of green beans may be plucked from November to 

March. The most suitable soil for rabi ndl is a heavy black clay retentive soils. 

of raoisture. When the leaves turn yellow and begin to drop ofl, the crop 

of ripe beans may be gathered. Mollison adds that on good soil and 

vnth careful cultivation 1,300 lb. of pulse and an equal weight of useful Yield of Beans. 

loader per acre may be obtained, ofl the same field fcom which a crop of 

rice has been previously harvested. And-this is supplementary to the 

supply of green pods that may have been collected as a fresh vegetable in 

the early months of growth. The Department of Land Records and 

Apiculture, Bombay Presidency, in their Season and Crop Report for 

1903-4, gave 94,993 acres as the total area under this crop; and for 1905-6, 

509 


DTJRIO 

ZIBBTHINUS 
Durian 


THE DUEIAIST FBUIT 


52,969 acres, with, in addition, 232 acres in Sind. The chief localities 
are usually—in Gujarat, Surat; in the Deccan, Poona ; in the Karnatak, 
Belgaum and Bijapur ; in the Konkan, Thana and Kolaha. 

Madras. Madras and Mysore, —ery little can be said regarding this crop in 

Garden Crop. South India except that it is grown in gardens, being sown from June to 
August, and reaped from October to March. In the Dictionary will be 
found a selection of passages from the Madras^ District Man^mls, and 
Mysore. these may be consulted. Bice (Mysore Gaz.^ 1897, i., 112) says it is always 
cultivated with rdgi {JEle 2 isine eoracmui). When the plant is cut it is 
exposed for one day to the sun and then beaten with a stick to separate 
the seed. [Gf. Buchanan-Hamilton, Journ, Mysore, etc., i., 103; ii., 220, 


290, 314, 323, 384.] 

Burma. Burma, —Mason (Burma and Its Peo'ple, 1860, 466, 768) says the 

Burmese and Karens grow several varieties of one or two species of Lablab, 
which occupy the place of kidney beans in Europe.” 

Food. FOOD AND FODDBR-—lt is difficult, if not impossible, to estimate 

the actual area under a garden crop such as the present. It is grown 
all over India more or less, but is comparatively rare in Northern India, 
becomes abundant in Central, Western and Southern India, and is ex¬ 
tended through Bengal and Assam to Burma. As already indicated, it is 
Substitute for gTOwu as a green vegetable (corresponding very largely with French 
French Beans, "beans and as a ripe pulse with the broad bean) and also as a fodder 
crop. The ripe pulse is eaten by certain classes only or is employed as a 
cattle food. Church (lood-Grains of India, 1886, 161, t. 31) gives the 
Nutrient Value, following, deduced from the chemical analyses of the ripe bean. Nutrient 
ratio 1:2-5, nutrient value 80. The percentage of albuminoids is rather 
variable. Leather, in an article on Cyanogenesis in Plants (Agri. Journ, 
Poison. • Ind., 1906, i., pt. iii., 224), states that he has obtained prussic acid from the 
seeds of vdl by simply allowing the crushed seeds to remain a few hours 
in cold water. [Cf. Leather, Agri, Ledg,, 1901, No. 10, 361; 1903, No. 7, 


152, 155, 166.] 


BBP DURIO ZIBETHINUS, JDO. ; II, Br, Ind., i., 351; Gamble, 

iii., 198. Man. Ind. Timbs., 1902, 92 ; Brandis, Ind. Trees, 78. Malvace^. The 

Durian. Durian, duren, duyin. A large tree native of the Malay Peninsula, though 

wild and cultivated in Tenasserim. 

The earliest European mention of this fruit appears to be that of Mcolo 
Conti {Ind. in the lUh Century (ed. Hakl. Soc., Major, transL), 9), and the first 
botanical drawing of it would seem to be that given by Jacobus Bontius, 
1629 {Hist. Nat. et Med. Ind. Or., in Piso, Ind. XJtri. re Nat. et Med., 1658, 118), 
though a crude representation of the tree and its fruit was given by Acosta 
{Tract, de las Drogas, 1578, 231). Garcia de Orta (1563, Coll., xx.) very cor¬ 
rectly describes the fruit as agreeable to some, repulsive to others. Linschoten 
{Toy. E. Ind. (ed. Hakl. Soc.), 1598, ii., 51--3, 68) remarks that no fruit in the 
world is to be compared with it, and Pyrard {Yoy. E. Ind. (ed. Hakl. Soc.), 
1601, ii., 366) affirms that the Indians “ esteem this fruit to be one of the best 
and daintiest in the Indies.” A similar opinion is given by Mandelslo {Travels, 
in Olearius, Hist. Muscovy, etc., 1639, 149), while Herbert {Travels Ind., 1677, 
334) mentions it among the fruits of Mangalore. 

In size it is 10 inches by 7, has a cream-coloured fieshy aril or pulp enveloping 
the seeds. The smell is most ofiensive, but the fruit is highly prized, even by 
Europeans, when the prejudice against it is once overcome. ^ [Of. Wallace, Malay 
Arch., 57 .] The plant thrives well in Burma, where it is ciiltivated both in gardens 
in or near the villages and on the hillsides. The garden cultivation is largely 
in the hands of the Chinese, but the fruit produced is inferior to that from the 
hills. It sometimes sells in Moulmein at Rs. 20-30 per 1,000. [Of. Bept. Settl. 
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Overations, Amherst 1893 46-7.] It is very successfully grown in Ceylon. 
and attempts made to cultivate it near Calcutta, on the Nilgiris and at Madras 
met with little or no success. Herbert’s reference to it ®in connection with 
Malabar may perhaps indicate an early traffic in the fruit along the western 
coast of In^a, a circi^stance t^t might account for its being described by 
Garcia de Orta and other early European explorers. [Of. Tavernier Travel 
(ed. Ball), 1676, ii., 287; Boym, FI Sin., 1656, O (dra^ng Xr Arrstai 
Alexander Hamilton, New Acc. E. Ind., 1727, ii. 81 • CrawfnWl ’ 

Max and Bertha FerS 


EL,®OCARPUS GANITRUS, JRoxh. ; FI. Br Ind i 400 • 

Gamble, Man. Ind. Tirnhs., 113; Tiliace^e. Utrasum Bead Tree m- 
drak, rudrdkya, rudra-ohallu, rudrdksha. A large tree found tbrougbout 
various parts of India. ^ 

_ The hard tubercled nuts are cleaned, polished or even stained, then made 
mto the r^anes and bracelets worn by Brahmins and Sinyasis and sold at such 
places as Benares, AUahabM and Hardwar. An effort his recentiy beefm^e 
to organise a European trad© m buttons and hatpins, etc., made of these 
Hi a letter from the Deputy Conservator of Forests, LakhCTf sam tlfhe 

ate ‘■'""■I FI. Br. Ind., i., 401 ; jaVpai, perinkara, meralu, uttraccham 

?*% on the North-East Himalaya up to 3 000 feet 

the evergreen forests of North Kanara Ld the coas^ 

O W ’ f ®° the low country of Ceylon. The fruit is known as “ wild 

picked if oif InYsIf ILroh^s. 

ELETTARIA CARDAMOMUM, il!fa«on S mute, Trans 
^ntt. Sac 1^8, x., 229-55, tt. 4, 5 ; FI Br. Ind., vi., 251; ScitamineI' 
ibis IS often designated The Lesser Cardamom or The Malabar Carda¬ 
mom, thougb itperbaps -would be more correct to speak of it as The True 
Gabdamom, the so-called Gbeateb Cabdamom of most writers [A.momwm 
suhulatum, p. 65) being in reality a substitute for the true spice. The 
Ca,rdamora is in the In^an vernaculars—eZacAt, ildyecM or choti- Ismail) 
elaehi, rllaohi, ehchi, velloda, eldttan, eldkai, eldki chettu, vittula, ydlakki 
yelaU fanlat, pala, hhdld, ensal, enasal, etc. In Sanskrit it appears to 
bear the following n&m^—wpahancUka and eU. Hence eZa-tort means 
the grams or seeds of ela, and eldJcai the eld plant or root 

Hahitat.--It is a perennial herb, with thick fleshy rhizomes, having erect ' 

SIX" “ teight,_ and long much-branched inflorescences ^ 

which ar^e near the ground. It is indigenous to West and South India ■ 

forests of the hilly tracts of Kanara, Mysore’ ' 
Coorg, Wynaad., Trayaneore and Madura. It is fairly extensively cultmted 
-TOthm the regions mdicated., at altitudes of from 500 up to 5 000 feet! 
^though there are no botanical specimens in the Kew Herbarium to sup-’ 
port the opinion held by some writers, namely that it is also wild in Burma, 
there -would seem httle doubt that it is. cultivated in that province 
especially in the Bhamo district, ^ 

'V'arieties and Baces.—There are apparently two well-marked cultivaf 

CM ta IS discussed and divided into two sections (a) JK. CaF-a€$wk*>wi%tm, the 
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MALABAE AND MYSOEE CAEDAMOMS 


Lesser or Malabar Cardamom, aad (6) M. the Greater Oblong Cardamom. 

The authorities mentioned for the second form can hardly be accepted as de¬ 
finitely denoting any particular plant, but rather one or other of the many 
cardamom substitutes- Moreover, the so-called form designated \ major is 
spoken of as a native of Java. This subject might not have boon here mentioned 
but for the fact that Schumann (in Engler,^ Pflanzenr , 1^04 iv. (46) 269) 
describes the Ceylon miottaria as a distinct species, and c^es the above authority 
(Smith in Rees, l.c,). Hooker (Trimen, Handbook FI. Ceyl, iv., 261) makes 
reference to var. «mjor and gives it the Sinhalese name of emaZ the Malabar 
plant being rata-ensal. But Thwaites tells us {Enum. FI. 318) 

that after a careful comparison of growing specimens, he was satisfied that the 
round and long fruited cardamoms of commerce were not obtained from distinct 
species. The forms above indicated may therefore be stated thus ^ 
Malabar Var. a minor.—Leaves linear-lanceolate (much smaller and narrower than in /3), 

Cardamom, the under-surface with a more or less complete coating of short white^ silky 
hairs. Inflorescence arising from the very base of the stems and creeping on 
the surface of the ground around the clumps, bracts shorter than the spikelets, 
acute. Fruits white, sub-globular, angled, somewhat coarsely veined. 

This is the Malabar cardamom of Indian planters, and is admirably figured 
and described by Bontius, Rheede, Sonnerat, Maton and White, and also by 
Ludlow An unpublished plate by Boxburgh shows the creeping inflorescence, 
bracts shorter than the flowers and fruits elliptic. It is, therefore, typical of 
this plant. He gives no drawing of the next form. Bontius claims to have been 
The Lesser the first person to study in Java the living plant and to distinguish the lesser 
Cardamom. from the greater cardamom. There are good examples of the present form in 
the Kew Herbarium from Kanara, the Wynaad and Ceylon—the last mentioned 
being less hairv than the Indian, but said by Trimen to be the Malabar 
cardimom of Ceylon planters.” The present plant is, however, the lesser 
cardamom : the one wliich follows, being much larger fruited is very possibly, 
in consequence, the greater cardamom of the early writers, though as already 
stated that name has been fre^^uently assigned to the Nepal cardamom 

(JL-niomtim suhtiltiittm). -r i > i ^ 

Mysore Var. /3 major, Thwaites, l.o. 318 ; FI. Br. Ind., 251.—Leaves oblong lanceolate 

Cardamom, (broader and larger than in minor), usually quite destitute of silky hairs (one 
The Greater Ceylon sample in Kew is sparsely hairy). Inflorescence at first erect, bracts 

Cardamom. larger (longer) than the spikelets and obtuse or apiculate. Hruit oblong, 

fusiform, minutely veined, twice the length of that of .Miinor, 

This is the Mysore cardamom of planters, who speak of two forms of it, 
viz. uru (cultivated) and kadu (wild). It is a larger, more robust plant than 
the so-called Malabar. In the Kew Herbarium there are, however, examples 
of it from Malabar, Palghat, Ceylon, Mauritius and the Gold Coast. Thwaites 
and Baker say it is indigenous in Ceylon. Bontius observes that it occurs in 
the woods of Java, and he figures it as differing from the lesser cardamom by 
having an erect scape, longer pods and more hairy leaves. Some few years ago 
a large cardamom was regularly seen in the European markets and known as 
Ceylon “ Ceylon Cardamom.” At the present day the Malabar form is grown in Ceylon 

Cardamom. and has displaced the former plant. Thus a large-sized true cardamom has 

been a well-known plant for many years, and it would almost seem as if it 
had been carried even further afield by cultivation (perhaps because hardier), 
than the smaller and finer spice. This, therefore, very possibly may have to 
be accepted as the Greater Cardamom proper. 

Griffin Ori^to.—-Whether both these forms exist as wild plants and whether they 

^ * originated respectively in Malabar and Mysore, as the planters’ names would de¬ 

note, are points which more careful study in the future can alone determine. It has 
been suggested that the Malabar is simply a higher state of cultivation than the 
Mysore and Ceylon. The plants are at all events sufficiently distinct to justify 
belief that they have been known to the Indian people for many years. It is 
significant also that the earliest faithful illustrations (such as the admirable plates 
given by Bheede) denote in every particular the Malabar, not the Mysore plant. 
So far as can be judged, the Malabar Cardamom, three centuries ago, difiered 
in no respect from that of to-day. But no botanist (if Bontius’ somewhat doubtful 
figure be disregarded) appears to have illustrated and described the Mysore 
form even down to the present time. These circumstances are opposed to belief 
in the ancestral stock of the Malabar having been the long-fruited Mysore plant. 
Not Cultivated. Lastly, Rheede makes no reference to either having been cultivated in Malabar 
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during h.is tim© j on th© con.tr£irv* li© save? thpi * j H!isto 

but springs up after the forest is burnJd down t^hen plaated, 

thre© forms on th© mountains thirtv miloq ^ there bemg 

will b© found below that Garcia d© Orta, a ^ntmy'bSore Calicut. It Three Porms. 

practically the same observation except that he reetuded 

tivated. Rheede describes one of his nlantT 

another with longer but less valuable fruits and the thhd”® fruits, 

valued of all. It is thus quit© possible that the twn fr. ^ frmts, th© least 

and the elongated fruit, were both known to Bontius as aWo^Bh^^^^ 
a century later, gives two admirable plates one he’i^t^ ?!? ®°“i6rat, 

cardamom and le speaks of its S^r^sI’roiLd 

edges lengthwise, having many parallel nerves sinri angles or 

compartments, each with several^black seeds The^Owithin into three 
of Malabar take the name, he adds of “ The “f®®* “ormtains) 

from the abundance there of the plSit which Cardamom,” 

^moms of all the Indies. Farther on sLnerft (For/,iror 27 q?V^® 
a greater cardamom (under the name of Amnm^ry, v ?•' , ’ discusses 

he says is whd in the island of Madagascar. It growTon Sw®soif“* Madagascar 

cultivation has been undertaken in Mauritius B soils, and its Cardamom, 

oblong, almost triangular. He does nonfscrihe capsule, oval- 

“ bungali elachi ”—the greater cardamom nf tVio '''uuged, like the 

though it is doubtless an^aer^Uhf^^^ .P- 65)- 

(w SViS’St!' “'™ <!««».« Qp„te cSlo" ggsa. 

of the early histo^^oTtk cSSn!° Garrfa do 0^te“wL the^S History. 

who studied the plant practicaUy in India (1563 Ooff villT w ^ ^w^opean 
kinds ma;or and minor, furnishes an accurate series of Indi^ speaks of two Garcia de Orta' 
vernacular names, and mentions that the Arabs knew fhA ^ Account, 

separate names for them. It is highly uidikefy tL^tl 

was carried to th© west coast of f a the Nepal greater cardamom 

of Garcia’s residenenLe, and it 

Ukely is it, therefore, th^t he llludTd Par more 

subject, in Garcia’s brtf acc^mt K^Tw^^r 
are found in India chieflv in PpiiAnf c -f cultivated. Both varieties 

and in Java. An especMly teSnd Malabar 

and carried to HonSuz aSISto TW, w«f wf’ ^^IP'^^d^ed in Ceylon 
discussed _ a nlanf «1 qa ^ was doubtless the uay. vtiajor above 

agree with the Indian cardamom? Bontius whiiA f^^7 do not 

tSfru1ts°on*the^op"^ikrpeM cidtivated'lnTbeaS 

Clnsius and the twf B^ns uZ '^®^® PT*“^y foUowed by 

(approximately 100 years afterwa^l the ^oount Rheede. 

to have been fuUy faiown in Euro^ ’ rf if l^o^e-^er, be said 

by Commelin <M. Malab 1606 Fs{ ^ committed 

Linn^us (FI. Lyl, 7747 2) shoL have1737, 64) and 
of the subject, dLing the succeed^^ ®'^ f, th® literature 

blished the genus ^ ® century or so, until Maton and White esta- 

corides, 1554, 1^ ; Baber o« Dios- 

(Blochmarm, transl.), 64-Acosta Trnr-f d. 7 rf* 1690 

Voy. E. Ind. (ed. M Soo f 15^8 ii 8^R Linschoten, 

Tavernier, d’ra.cfs Ind., 1676 (ed"ia$,‘'-x?^^^ ^,^^8^^^ 
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Hort. Mai, 1686, xi., 11, tt. 4-6; Alexander Hamilton, New Acc. E. Ind., 
1727, i., 298—9 ; Rumphius, Herb. Amb., 1760, v., 162—3 (confused the Malaya 
with the Indian plant); Amomum repens, Sonnerat, Voy. Ind. Or., 1782, hi., 
272 et seq., t. 136 ; Buchanan-Hamilton, Journ. Mysore, etc., 1807, ii., 336-7, 
538 ; hi., 225, etc.; Alpinia Cardamomum, Eoxb., Monandrous Plants 
in As. Res., 1810, xi., 356 ; also FI Ind., i., 70-1 ; Milburn, Or. Comm., i., 276-7 ; 
Ludlow, Memo. Cardamom Cult, in Coorg., 1868 ; Ind. For., 1884, x., 287-91 ; 
Foster, Ind. For., 1893, xix., 1-5; Dymock, Mat. Med. W. Ind., 1885, 786-8 ; 
Admin. Rept. Coorg., 1889-1904; Nicholls, Textbook Trop. Agri., 1892,196-9 ; 
Pharmacog. Ind., 1893, ih., 428-37 ; Journ. Agri.-Hort. Soc. Ind., 1899, xi., 
n.s., 967-8 ; Woodrow, Oard. in Ind., 1899, 482-3 ; Mollison, Agri. Ledg., 1900, 
Ho. 11, 107—13; also Textbook Ind. Agri., ih,, 262—8 ; Schumann, in Engler’s 
Pflanzenr., 1904, iv. (46), 267-9.] 

Cultiva- ^ CULTIVATION, —Pew recent writers Lave furnished either so interest- 

tion. irtg or so detailed accounts of the cardamom cultivation as those written 

during the first decade of the 19th century by White for Malabar and 
Buchanan-Hamilton for Mysore. It would occupy much space to deal 
with the centres of chief production separately, or the variations in method 
of cultivation and preparation that prevail. All that can be here at¬ 
tempted is a brief review of the sahent points collectively. A fairly deep 
Soil* loamy soil, resting on rock, seems indispensable, and if possible this 

should be within undulating land, not too remote feom running water. 
Climate. Shade and a humid atmosphere are essential—it luxuriates in mists and 

Situation. fogs and cooling sea-breezes. Northern and western exposures are in 
South India accordingly considered the best. But all these conditions 
are not often conveniently combined, and hence the localities of successful 
production are somewhat restricted. Even within Malabar there are 
only certain tracts that can be spoken of as specially favourable. 

Forest . 1- forest Production ,— The system described By Rheede still pre- 

Lands. vails. ^ Small plots of land within the forests (called dd-handies) where 

the wild or acclimatised plant is known to exist are cleared during PeB* 
ruary and March. The brushwood is cut down and burned, and the roots 
Shade. of powerful weeds torn up so as to free the soil. The shade, if too dense, 

Felling of Trees, is regulated by a certain percentage of trees being felled, thus admitting 
diffused sunlight; and, curiously enough (from the most ancient times to 
the present day), the distmbance or shaking of the soil, by the fall of 
heavy timber on it, is in itself deemed beneficial. At all events, soon 
Self-sown stock, after clearing, cardamom plants spring up all over the prepared plots ; but 
if any reason exists for doubting the abundance of the future crop, young 
plants are deposited in the soil at the required distances apart. The plots 
are then left alone for a couple of years, and by that time the cardamom 
TM-year Crop plants will have eight to ten leaves, and be a foot in height. In the third 
year they may be four feet in height. In the following May-June the 
ground is again weeded, and by September to November a light crop may 
be obtained. In the fourth year weeding is again given, and if the car¬ 
damoms are found growing nearer than six feet apart, a few are trans¬ 
planted to new positions. A full crop is now obtained, and the plants 
Life of ^ may bear for three or four years ; that is to say, the life of each plantation 

antation. jg seasons in Malabar are a little later than in 

Mysore, pd according to some reports a full crop may even be obtained 
Altitude. in the third year. It is also bflieved that above 2,000 feet the cardamoms 
grown are of a better quality than below that altitude. 

Propaga- Plants may be raised from seed or by division of the rhizome. They may 

tion. be prepared in special nurseries. In about a year the seedlings will be a foot in 

tTuisery. length, and are then ready for transplantation. When raised by division of the 
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^zome It should be seen that each cutting contains at least three perfect shoots 
Holes a foot deep md six or seven feet apart each way are now dug all over the 
or ^rden, and the seedlings or sets are deposited within 
these, but they must not be buried too deeply as they are liable to rot off. The 
flowermg se^on is Apnl to May It is a good plan to bank up around the clumps 
aU Wes and rubbish obtamable, smee this helps to support and encouraee tL 
^owth of the creepmg racemes If at this stage the flowering branches (racimes) 
pt submerged, the soil is washed away, the roots exposed, and the fl.owers and 
frmts rmned with the Wer and mud. The fruit should not be allowed to ripen 
fully M the cajpsules wiU then burst and the seeds be lost. They should be col- 
leeted.just as they begm to turn from green to yellow. In Aueust and SentAmhA. a 
they sweU,_and by the first half of October have usu^ty Sued t We“hed 
degree of ripemng The crop is accordingly gathered in October and November 
^d in exceptionally moist weather the harvest may be protracted into December 
A dry day is best for harvest. The scapes or shoots bearing the clusters of 
fruits, are broken off close to the stems- and placed in baskets lined with fresh 
leaves. At mght time they are carried to the temporary hut used by the men 
After partaking of a meal and often working far into the night, the men separate 
carefully the capsules from the shoots, placing them as removed into a pit due 
on purpose m the m^dle of the hut. In the morning the women arrive and 
can^ the produce off to the homestead, where the further treatment is con- 
ducted ^e fpits pe spread out on carefully prepared floors, sometimes 
coyped with mats, and are then exposed to the sun. At night they are carried 
TOthin doors, as also during showers. Four or five days of careful drying and 
bleachmg m the sun are usually enough, hut in rainy weather artificial heat 
may be necessary, though the fruits suffer very greatly in colour when this 
course hp to be resorted to, and are in consequence sometimes bleached with 
steam and sulphurous vapour or with ritha nuts (see p. 979). The sun-dried carda¬ 
moms are the best, and in trade are spoken of as “ green cardamoms ” The 
capsules are now rubbed by the hand or shaken within mats, in order to brush 
oa the pedipls, calyces, particles of dust, etc., then are winnowed, hand-picked 
and assorted according to size, colour and degree of ripeness, etc.—for on the 
racemes there must always be a percentage of overripe as also of underripe fruits 
2. Agricultural Production.—Ystj little of a satisfactory nature cin 
be learned of the systems pursued or of the extent of agricultural pro¬ 
duction in India. Mollison {Textbook Ind. Agri., iii., 262) gives a brief 
hut instructive account. He there speaks of the crop being extensively 
grown in the betel-palm and pepper gardens of the Sirsi and Siddapur 
ialukas of Kanara.^ It thrives under the same conditions of soil, etc., 
but by preference is grown in a cool, very shady garden with soil kept 
c^tinuoiisly moistf ^ In Kanara the crop is chiefly raised from seed. 

!^e sowing season is September—October. But the beds require both 
shade and shelter from the sun and rain. If the seeds germinate too 
thickly ^k^y should be thinned out and the seedlings transplanted into 
shaded by a temporary protection of palm-leaves. 

When four feet high and fifteen to eighteen months old, they may 
be earned to their permanent positions and finally transplanted 
irom March to June, or again from September to October. Pits 18 
inches square and 18 inches deep are dug in the same lines as the betel- 
palms and interniediate between two trees. Into these pits the car¬ 
damoms a:^ deposited and supplied yearly, in March and April, with leaf- 
manure. They come into bearing but do not yield much during the 
first year after transplanting. The flowers appear somewhat irregularly Fiowerin- 
in April and May, and the fruits form in June and July. The capsules 
are in season in September and October. Each should be severed 
Ecom the scape and not plucked. If plucked, the pressure of the fingers riucMng. 
may bmst the capsule. After being dried in the sun for two or three 
days the fruits are hand-rubbed to remove the attached stalk and calyx. Treatment. 
A too hot sun or too long exposure to the sun may dry the fruits (capsules) 
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miglit be more correctly spoken of as inet with cMefly on tke billy tracts. 
With tbe bill tribes of Soutbern, Western and Northern India it is an 
important article of daily food. It is mentioned in The Bower Manuscript, 
of tbe 8tb century, and is tbe rdjiJca and rdgi of Sanskrit, and known in 
almost every vernacular language by names either derived from these or 
from what are possibly even more ancient aboriginal names :— marud, 
mandud, malcra, mandal, mandwa, meruya, ndngli, ndchui, nacliiri, ndgli, 
hode, kodou, koda, kodra, kayur, kevar, kelvaragu, hutra, kurakan, rotka, 
rdgi, rdgulu, tamidelu, taindulu, Idvto, etc. 

Varieties and Kaces.—There is perhaps little or no doubt that as a 
cultivated crop this originated in India. There are at all events three 
or four allied wild species regularly resorted to as articles of food in times 
of scarcity and famine. And moreover, of the cultivated plant there are 
in India several fairly distinct forms which almost of necessity denote 
antiquity of cultivation. JE. strict a, Roxb., has the spikes quite straight 
and more numerous; is in consequence a very productive plant. Eox- 
burgh, speaking of Eajamundry {FI. Ind,, i., 344), describes this as the 
peMa (or great) solu and says it is a later crop than the ordinary ponassa 
(or early) solu. He then adds that .there is still a third and even more 
productive form than either, namely the maddi ruha solu. It requires a 
rich soil but gives an increase of 500-fold. 

Other writers refer similarly to early and late forms of this millet. 
Mollison (Textbook Ind. Agri., iii., 56-60), for example, observes that in the 
Konkan and the Ghats districts the early crop is halvi and the late garvi ; 
the former ripens about the end of September or early October, the latter at 
end of October or early November, It is therefore a rainy-season crop, and 
is usually sown on land that is too shallow or too poor for rice or too steep 
for terracing. But if the rainfall be well distributed it succeeds even on 
clay loams. The variability of the plant may in fact be regarded as a 
direct consequence of the class of soils on which grown. On stony and 
sandy soils the form that approximates most nearly to the wild state 
(E, indica) can alone be produced, and it is an inferior early crop. From 
that to the large and vigorous late forms of richer agricultural regions, 
an endless series of adaptations may be chronicled. 

CULTIVATION.—Bengal. —^TJntil it is recollected that Bengal has large tracts 
of moimtainous country it cannot be realised why this province holds the second 
position of importance in the cultivation of the present millet. The Bengal 
districts of production may be given here in sequence of value:—Darbhanga, 
Bhagalpur, Hazaribagh, Muzaffarpur, Patna, Gaya, Shahabad, Sarun and 
Monghyr have each from 250,000 down to 40,000 acres under the crop. The 
normal total acreage imder it is about one million acres, and the outturn has 
been put at 10 maunds an acre. Buchanan-Hamilton (Stat. Acc. Dinaj., 1833, 
173, 182) describes the method of cultivation as a mixed crop with summer rice 
and Caan'thtes. In connection with Bihar he says it is grown as a summer 
crop broadcasted or transplanted, but of Bhagalpur there are two crops, one 
gathered in November-Becember, and the other three months earlier. Basu 
{Agri. Lohardaga, 1890, 63-5 ; also Palamau, 28-9) calls mdrua an upland 
cereal. There are two main varieties, an early red IMTcd fand a late white 
charkd; the former is a bhddoi crop which is harvested from August 15 to 
November 15, according to the season of sowing, the race of plant grown, 
nature of soil, and degree of rainfall. It is usually transplanted and has this 
advantage, that harvest can be deferred to suit the convenience of the culti¬ 
vator. Col. J. J. Wood speaks of the marda as widely and extensively grown 
in Chota Nagpur, Banerjei {Agri. Cuttack, 1893, 74-6) remarks that the 
mandia is an upland cereal and attains a height of 4 to 6 feet and bears grains 
of a reddish colour. The fields are prepared in May to July and the plants 
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r^sed in a seed-bed and transplanted with the first good showers. The crop is 
ripe in August—September. The ears alone are cut oflc and the steins left in the 
ground to be browsed by the cattle. It will not grow on land that is inundated. Crop of Dir 
nor even where the water lies for any time. It is essentially a crop of nrululti.t.iT'p . Solis, 
well-drained soils. ° 

United Provinces.~~Thi^ millet is unimportant in these provinces. The U. Prov. 
normal area under it does not much exceed 200,000 acres. It is, in fact, 
within the hill tracts only that it assumes importance. Of Allahabad it 
is^ said marua or mahra is sown on good soils near the villages sometimes 
with ixidr, more often alone and on manured land. The seed is broad¬ 
casted and ploughed in, but it may be transplanted from a nursery Duthie 
and Fullp (lx. 10), on the other hand, say of Jaunsar Bawar that it forms the 
chief article of food of the hillmen and is grown on the very poorest soil, often Pood of Hill 
yielding a crop from mere stones and shingle. It is very rarely raised on the bribes, 
hilly country to the south of these provinces, where its place is taken by hodon Succeeds wlien 
It grows, however, to a greater or lesser extent all over the provinces, and in the 
more fertile districts its cultivation is often attended with considerable care which 
results in a very large weight of produce. It suffers much from heavy rain, 

^ much so that a good year for rice is generally a bad one for mandua. In 
Garhwal mandua is sown in April and reaped in October. It is often thinned 
out from one field and planted in another. In Kumaon it is cultivated both in 
ordinary a^ic^tural lands and freshly cleared jungle. By October—November Seasons, 
the crop is ripe and the ears are cut off, tied in bundles, and stacked for 
some twenty to twenty-five days, when they begin to ferment, and when warm 
are spread out and dried, then threshed. In Nepal there are two forms 
cultivated: one sown broadcast in May and June, the other raised in seed¬ 
beds and transplanted in June and July. Both forms grow and ripen in the 
rains. The broadcasted form is reaped in October, then transplanted in November. 

It IS never, as a rule, sovm on land suited for wheat, rice or sugar-can^. 

Panjab, —In this province JEiettsine holds avery subordinate position among the Panjalb. 
foods of the people, since the normal area under it does not exceed 40,000 acres 
Baden-Powell (Pb, Prod., 1868, 245) says this is principally a hill product, but is 
also cultivated in Sialkot and a few other districts. In the Memoirs written 
by the Emperor Baber occurs a reference to huzeh, a kind of beer consumed by Bmeh Beer 
him on December 28, 1525, in or near the district of Sialkot. Mr. W. Cold¬ 
stream, in a communication to the writer, says the grain of this pulse lasts in Grain keeps well, 
afcore much better than other grain. It is extensively grown in the Simla Hill 
States and comes into season in October. In the Kangra district it is an important 
food crop. In the Panjdb plains it is most frequently met with in the Karndl 
• ^ Khddar. It is not uncommon in Jhang, especially 

m Chimot. It is valued as a fodder crop, and may be cut two or three times dodder Crop, 
m the rains- 

Bombay and Sind .— ^Western India having extensive hill tracts, this millet Bombay, 
becomes of considerable value. The normal area under it is about half a million Area, 
a^es. Dr. A. Gibson wrote a series of notes on the Agriculture of Western India 
(Journ. Agri.-Bort. Soc. Ind. (Correap. and Select.), 1845, iv., 54-5), and the re¬ 
marks he makes under this plant are well worthy of careful consideration. The 
form JEJ. stricta, he says, is met with in gardens below the Ghats, where alluvial 
soil and stream water are available, while JK. eoraeana ,is the hill form, a smaller 
plant and much less productive. Mollison says that ndgli occupies the fifth Place 
place among the Bombay cereals. In Kaira, Ahmedabad and Baroda districts Cereals. 

of Gujarat, heavy crops are produced on highly assessed alluvial soil. Else¬ 
where the cultivation is chiefly confined to the poorer uplands of the Ghats, 
it IS groTm in districts of heavy rainfall, on land too light for rice. Seasons, 
in Gujarat it is sometimes drill-sown, but is usually a mixed crop and 
most frequently transplanted. In the uplands of the Konkan and the Deccan 
It IS often raised on steep land and is then broadcasted. For this purpose the 
soil IS (Hten l^ned with the brushwood (rdh), and the seeds are sown along with 
the 8'Shes. The outturn varies so greatly that no general figure can be 
quoted. It may range from 700 to 1,600 Ib^ of grain and 2,000 to 2,400 lb. Yield, 
of straw. 

Madras, Mysore, and Coorg .— South India is the chief region of rcici production. Madras. 

The normal area under it in the British districts comes to close on two million Area, 
acres, but m Mysore State alone the area is usually well over two million acres, 
so that the total for South India might be put at 4^ million. The British 
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districts of greatest importance are Salem, Coimbatore, Cuddapah, North Arcot, 
South Arcot, Trichinopoly, Anantapur and Vizagapatam, in the order enumerated. 
The Mysore districts are Mysore, Tamkur, Bangalore, Kolar, Hassan, Chitaldrug 
and Kadur. As with other economic products so with this millet, Buchanan- 
Hamilton {Journ. Mysore, etc., 1807, i., 100-3, 285-6, 297, 369, 375-8, 403 ; 
ii., 103-4, 254) is a valuable writer. The Deccan Mussulmans, he says, 
call it rdgiy the Tamil people kevir, and the farmers say there are three varieties— 
the cari, kempu, and huluparia. It is, near Seringapatam, customary to sow 
all three kinds in the same field. When the rains begin in June the field is drilled 
and isien&tne and tUMja^tns sown as a mixed crop. To appreciate the value of 
Buchanan-Hamiliton’s account of this millet, the passages indicated above must 
be consulted. They have, however, been reviewed and amplified by Lewis Bice 
{Mysore^ Qaz., i., 1897, 107-12, a work which is probably more accessible than 
the original). Bdgi is by far the most important single food crop of this State, 
especially on dry soils. It supplies the lower ranks of society with their chief 
food. The total area under food crops is usually SJ million acres, of which rdgi 
alone occupies fully half. 

Very little, however, can be added regarding the South Indian cultivation 
of thm millet, to the account given in the Dictionary. Stuart {Man. N. Arcot, 
1895, i., 267-8) says it is a favourite four-month crop, the grain being largely 
used by the labouring classes. It is not a dainty food, but very nutritious. There 
are four varieties. It is grown both on irrigated and unirrigated land, but most 
commonly in that which is commanded by a well. When dependent upon rainfall 
alone it is sown so as to get the benefit of one or other of the monsoons, that is 
from May to June and from October to December. Under wells and tanks it is 
sown and reaped throughout the year. Only the ears of rdgi are cut as they ripen, 
and, being heaped together for two or three months, the grain is beaten out with 
sticks or trodden imderfoot by cattle. It should be kept some months before 
being used. 

MANUPACTUBBS. —Incidental allusion has already been made to some of 
the edible preparations of this millet. It has the advantage not only that it may 
be left standing^ on the fields till a convenient time for harvesting, but the grain 
improves by being stored and may be preserved for many years without either 
being attacked by insects or becoming mouldy. These are circumstances of 
the greatest possible value, and have justified this millet being accepted as the 
most desirable for storage against times of scarcity and famine. It is moreover 
one of the most productive of grains and one which will give a paying crop on 
soils from which hardly any other food can be obtained. It is essentially, there¬ 
fore, to large tracts of India, the staple food of the poor, and, though not appreciated 
by fastidious tastes, is nevertheless wholesome. The seeds are milled and the 
tailings (the bran formed of the seed-coats) constitute an article of food with 
the very poor and one which is fairly largely used in the jails of South India. 
[(7/. Agri. Ledg.,^ 1899, No. 4.] The husked grain is reduced to flour and baked 
into cakes or boiled into puddings (about the consistency of blanc-mange). This 
is often improved by being cooked along with one-third rice or cholam flour. 
Church {Food-Grains of Ind., 1886, 89) has given attention to the chemical com¬ 
position of both the grain and the tailings of this millet. , Lastly, numerous writers 
allude to a beer and spirit prepared from the grain. One of the earliest and most 
curious passages on this subject is that given by Baber {Memoirs, 283, 294). This 
has already been alluded to, but the Emperor’s remarks regarding the people of 
Sewad, Bajour and the neighbouring countries, who make a peculiar kind of huzeh 
(or beer) may be here quoted:—There is a substance which they call ifcim composed 
of the tops of certain herbs and of various drugs. They make it round like a loaf, 
and then dry and lay it up. This kim is the essence from which the buzeh is made. 
Many of the potions composed of it are wonderfully exhilarating, but they are 
terribly bitter and ill-tasted. I had thought of taking this buzeh, but, from its 
extreme bitterness, was xmable to swallow it: I then took a little mdfun.^’ The 
Emperor repeatedly refers to his special drinking-parties, held not infrequently 
on board pleasure boats, and the gusto with which he narrates his experiences 
might easily enough have origmated the English expression ‘‘ bousing ”—or 
deliberate intoxication with buzeh (beer). Mr. (now Sir Arthur) Wollaston tells 
me that buzah or buza is Turkish, meaning a drink prepared from corn, and 
that it had been adopted into Persian with the meaning ale or beer. Shaw 
{Travels, 1757, 407) says: “ Besides the use that is commonly made of barley to 
feed their cattle, the Egyptians, after it is dried and parched, make a fermented 
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intoxicating liquor of it, called houzahy the same, probably,^|with the oinoa 
'krithinos of the ancients. This is very copiously drunk by the lower rank of 
people.’* (See remarks regarding hoza and m<ira under Cannabis sativa, p. 257). 

In^ the Maratha country the fermented liquor of is called hojah or 

hojaliy and 100 years ago it was perhaps more extensively made than to-day. 

Hove [Tours in Gujarat, etc., 1787, 21) speaks of the adulteration of mowra liquor 
with AeoTiis root. The liquor in question may have been the marua [Mieusine), 
or of course it might have been mahua [Massia), which Hove in another passage 
calls mawra. In Kumaon it is called daru (Bassia, see p. 119). A similar beer 
is made here and there all over the Indian area of Mieustne.^ and throughout 
the Himalaya from Kaslimir to Sikkim. It is, however, displaced in Assam and 
the Naga hills by the beer made from coioc [dzu, see p, 396), also more recently 
by European Malt Liquors (see pp. 757-8). 

Area, Yield and Trade .—The total area for all India devoted to this Total 
crop averages from 5| to million acres, of which nearly two-thirds are in 
South India. It is possible that were returns for Hyderabad (Deccan) and 
other States (not at present obtainable) added to the returned area, the 
grand total would not be far short of 7,000,000 acres. The yield is variously sevon Million 
stated at from 5 to 10 or more maunds per acre. If a yield of 400 lb. 
be accepted as a safe mean average, expressed to the estimated acreage 
that would show an annual production of 25,000,000 cwt. of edible grain Twenty-five 
—a by no means insignificant item in India’s food supply. To South 
India, which approximately consumes two-thirds of that amount, it is an 
exceedingly important article of diet. There is no mention of this millet 
in the foreign trade of India, so apparently the produce is entirely consumed 
within the country. 

ERIOBOTRYA JAPONICA, Limll. ; FI Br. Ind., il, 372; 

Eirminger, Man. Gard. Ind. (ed Cameron), 250; Rosace is. The loquat 

or Japan Medlar. 

A tree indigenous in China and Japan : cultivated in Northern and Eastern 
India, and, like the litcM and other Chinese plants, is most successfully grown in 
Assam. The fruit is much appreciated and comes into season about the middle 
of March, and may be purchased almost everywhere in India for six weeks or two 
months thereafter. 

ERIODENDRON ANFRACTUOSUM, BO. ; FI Br. Ind., i., P;E.F., 

350 ; Malvace^. This is the White Silk-cotton Tree, the Kapok Tree 258-64. 
of the Dutch, and in India is the safed simal, senibal, hatan, Jiatian, sham- Kapok. 
eula, katsawar, ilavam, Iwruga, hadami, dudi mara, pania, etc. Is 
a moderate-sized tree fairly plentiful in some parts of Western and Southern ^ 

India and Burma, but doubtfully indigenous. Largely planted around 
villages and temples, and if a demand arose for it, of sufficient importance, 
its production might be greatly extended. 

History.—Jacobus Bontius [Hist Nat. et Med. Ind. Or., in Piso, Ind. Utri. re 
Nat. et Med., 1658, 105) was perhaps the earliest author to figure and describe this 
tree.^ He lived in Batavia in 1629, but it is not quite clear whether his Ahor 
Lanigera (which he identifies with the Gossampines of Pliny (bk, 12, ch. 10, 

11) had been seen by him in the Malaya or in India. His engraving though 
quaint, is unmistakable, but he describes the tree so minutely that without his 
figure even, there would be little difficulty in identifying the plant as r^riotlendvou. 

The oblong pods produce wool that cannot be carded as it is too short, but through¬ 
out India it is sought for as a material with which to stuff couches and cushions. 

It is in passing worthy of remark that Bontius makes no mention of the true 
cotton, nor of the red-silk-cotton tree, both of which he must have seen in India 
at least. From this silence it may be inferred that the Ahor Lanigera Was a 
Batavian tree. Bheede [Hort. Mai, 1682, in,, tt. 49-51) gives a sketch of it 
not unhke that of Bontius, but his other pictures might be described as quite as 
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good as many others produced up to two centuries later. He tells us that it 
occurs everywhere in Malabar and bears fruit in January and February and puts 
on fresh leaves in March and April. Hence if it be not indigenous to India it 
must have been introduced at a very early date. 

Properties and Uses. —From the bark a medicinal Gum is obtained ; the wood 
is employed as a Tanning material for leather, and from the bark an inferior 
bast Fibre is sometimes prepared. The seeds yield 28 per cent, of an Oil that 
much resembles cotton-seed oil, and the cake is found to be a highly beneficial 
cattle food. The oil is used in Holland as food and in the manufacture of 
soap. It dries more rapidly than cotton-seed oil. The Wood is of poor 
quality, and is only of use in the construction of toys. But interest in the 
plant may be said to be concentrated in themoss or Silk-cotton obtained from 
the fruits. This is known to commerce as kapoh, a Dutch-Malay word derived 
apparently from the Sanskrit karpdsi just as the most general Indian name for 
the tree is hatian, a word derived from the Arabic hatan, and thus its names 
suggest the similarity of the floss to cotton. Gamble (quoting Trimen) very 
properly remarks that the kapok cotton is obtained, not from the testa of the 
seed but from the wall of the capsule. This is perhaps more than a botanical 
peculiarity, and doubtless accounts for some of the characteristics of the floss, 
which is used in nature as a packing material for the seeds, but is not, like cotton, 
formed from the seeds themselves. Kapok is of better quality than the corre¬ 
sponding cotton of JBowPbaoc as it is more elastic, and when used for upholstery 
is less liable to knot. Both Bontius and B-heede (as already shown) mention that 
the cotton is used in stufidng couches and cushions and is held in great esteem 
because of its softness. Bumphius {Herb. Amh., i., 196, t. 80) tells us that in his 
time (1750) the tree was very abundant in Java and had been carried from there 
to most of the Malayan islands. He further remarks that although the fibre is 
too short to spin, it is largely used for filling cushions and has the advantage of 
not being, like ordinary cotton, easily rolled into balls. During the Colonial 
and Indian Exhibition of London (1885-6) I showed samples of Indian kapok 
and other silk cottons and urged the claims of this particular fibre to attention* 
It is only within the past decade or so that the subject seems to have attracted 
the notice of Indian merchants as being something more than a curiosity. It 
would thus almost seem as if the plant had been in India more highly esteemed 
over two centuries ago than to-day. And it is precisely in upholstery that 
the fibre has in Europe come into prominence. Fairly largely exported from 
Java. In 1898, for example, the traffic came to 51,919 bales, and in 1901 to 74,123 
bales. Of the last-mentioned year’s consignments 45,631 bales went to Holland, 
23,192 bales to Australia, and 5,300 bales to the United States. The supply 
received by Holland in 1903 was 51,918 bales. Ceylon would also appear to 
have commenced to export this fibre. India exports none, and the local demand 
even is insignificant, JSomhuoc floss (see p. 168) taking its place. 

According to some writers the increasing demand for this floss in Europe 
necessitates belief that it is being used for textile purposes. But it is too fine, 
light, smooth and slippery to be easily spun, unless used as an admixture with 
other flosses. It is reputed to be employed in Bordeaux for the manufacture of 
soft non-conducting felts. Attempts have imsuccessfully been made to blend 
it with the fur fibre of the coney and hare, in' the production of the “ nap ” of 
silk hats. The Kapok Supply Company of London annoimce that they are now 
using it very largely in the construction of life-belts, lifebuoys, etc., and that it is 
regarded as superior to cork or hair since much more buoyant, softer and cheaper. 
Life-jackets may be padded with kapok and rendered waterproof by being lined 
with waterproof cloth. It is, however, as already mentioned, in upholstery mainly 
that kapok has found its most important use. It is largely worked up for 
cushions, pillows, chairs, bedding, etc., in Holland, Germany, Australia and the 
United States, but only to a comparatively small extent in England, For these 
purposes its non-hygroscopic character, its softness and resiliency render it 
peculiarly suitable. It is ^so less absorbent, less liable to harbour insects, and 
% can be sterilised by heating at least three times without being seriously damaged. 
With so much to recommend it, tjie apathy preserved in India is remarkable; but 
there is this to be said as possibly explanatory, viz. that so far the Indian floss 
has fetched less than that of Java. This is by some believed to be due to defec¬ 
tive methods of collecting, cleaning, packing, pressing, etc.; by others, and perhaps 
with greater reason, as due either to climate or stock of plant grown. Certainly 
the opinion advanced' by some writers (in the Indian press particularly) that 
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hapoh is but a Dutch name for the well-hnown semal cotton—the floss of iBomhavo 
erroneous; the floss oiM^ioHendr^on is far superior to that of JSom heioc, 
and the two must never be confused with each other. The best qualities of Java 
kapok are said to fetch from Id. to 9d. per lb., the Indian not much more than 
half these sums. The double profit of floss and oil-seed should make the cultiva- 
tion of kapok profitable in all hotter moist tracts of India that possess an insular 
climate. The subject is being vigorously taken up in both the French and 
German colonies, and is well worthy of special consideration in India. fCt 
Wm, Select. iJec. Govt Ind., 1888, 329-39; Moodeen Sherifl, Mat Med. Mad., 1891, 
pameron, For. Trees Mysore andGoorg, 1894, 30-1 ; Morris, Kew Bull., 1896, 
204-7 ; also Cantor Lect in aS'oc. Arts, 1895, 897 et seq. ; Dodge, Useful Fibre 
Plants of the World, 1897, 160 ; Gamble, Man. Ind. Timbs., 1902, 91-2; Talbot, 
List Trees, etc., 1902, 40; Hannan, Textile Fibres of Comm., 1902, 71; Cooke, 
FI Pres. Bomb., 1903, i., 121 ; Wiesner, Die. Bohst des Pflanzenr., i., 264-6 ; 
Perrot, Prod. Bombax et Kapok, m.nAgri. Prat des Pays Chauds, 1905, v., pt. i., 
22-39; Hanausek, Micro. Tech. Prod. (Wintonand Barber, transh), 1907, 68, 368.] 


ERYTHRINA, Linn. ; FI, Br. Ind., ii., 188-90 ; Lbguminosje. 
A genus of trees with prickly branches, large pinnate 3-foliate stipellate 
non-glandular leaves and conspicuous racemes of papilionate flowers, 
the petals being very unequal so that the standard is much the largest. 
There are some seven or eight species indigenous to India and widely 
cultivated remote from their truly wild habitats. They are the Coral 
Trees (or Mochi-wood trees of Madras), the parijdta of the Sanskrit, and 
their generic vernacular name is mandar or madar. 

E. in^ca, Lamk.; a native of Bengal near the sea, cultivated elsewhere ; is 
the pdlita~mandar, paringa, etc., and may be I'ecognised by its blackish prickles. 
Perhaps this is the species figured and described by Bontius (in Piso, Ind, Utri. 
re Nat et Med., 1658, 135) in 1629. E. lithospenna, Blume, is a native of Burma, 
Java and the Philippine Islands. A favourite with some of the coflee planters. 
It has large broad leaves and is often almost devoid of prickles. E, siiberosa, 
Roxb., is a native pf the more interior tracts. It is characterised by having a thick 
corky bark and is the pdngrd (or pdngdrd), mandal, muni, etc. 

These and other species have from the most ancient times been employed in 
Indian agriculture as shade-trees and as supports for climbing plants. The belief 
is universal that they exercise a beneficial influence on the soil, though the ex¬ 
planation of this circumstance, like the employment of clover in Europe, remained 
inexplicable till the discovery had been made of the value of the root tubercles of 
these plants in harbouring^ nitrogen-feeding bacteria. The following crops may 
be mentioned as those specially noted in which these trees are used— A.Tec€t palm 
(p. 84), eojffeit (pp, 379, 383), Pepper-vine (p. 899), and Tea (p. 228). Wf. Agri. 
Journ. Ind., 1907, ii., pt. 1, 83.] 


ERYTHROXYLOM, Linn. ; Lineje. A genus of sbrubs or 
trees of about fifty species, natives of warm countries, six of wMcb are 
Indian. 

E. Coca, Lam. ; De Candolle, Orig, Cult. Plants, 1884, 135 ; Warden, 
Erythfoxylon grown in India, Journ. Agri.-IIort, Soc., 1888, viii., n.s., 127-57; 
Hooker, Bot. Mag., 1894, 7334 ; Cat. des PI. Econ. pour les Colon., “L^Hort. 
Colon., 1900, 78; Rusby, JDrugg. Circ. and Chem. Gaz., Nov. 1900; 
Gieemsh, Pharmaceut. Journ., 1904, 493-6 ; Nicbolls, Textbook Prop. Agri., 
1892, 234-7 ; Heuzc, Les PI. Indust., 1895, iv., 251-5; Wrigbt, Coca, 
1907, 75, 109, etc. This is found in various parts of South America, 
but according to De Candolle is indigenous only to Peru and Bolivia. 

Introduction into India.—The Coca plant was introduced into Ceylon from 
Kew in 1870. At a committee meeting of the Agri.-Horticultural Society of 
Madras in May, 1876, a letter was read from Mr. Joseph Stevenson in which he 
suggested the propagation of the plant, in view of the probability of its becoming 
an important article of co mm erce. No steps, however, werq taken till 1885, 
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when, owing to the discovery of the value of cocaine as an anaesthetic, the demand 
in Europe for the Coca leaf was rapidly increased. About then the Agri.-Horti¬ 
cultural Society of India distributed young plants from their Calcutta Gardens 
to the various tea-growing districts, and in the same year the Government of 
India addressed the Secretary of State for India, with a view to ascertain the 
method of preparation of the leaf as pursued in South America. 

Caliivatioxi, —Various attempts have, however, been made to grow JS. Coen in 
India. Those in the Sikldm (Cinchona plantations) were a failure, but on the slopes 
of the Nilgiris and other parts of the Madras Presidency the plants have thriven 
much better. The slightest degree of frost appears to be fatal, and for this reason 
cultivation on the higher Himalaya has been abandoned, but at lower altitudes, 
from about 100 to 2,000 feet above sea-level, more encouraging results have 
been obtained. It is said that in Assam and Sylhet the plant has been grown 
satisfactorily. But it is affirmed that several species, besides the one hero 
specially indicated, are employed as sources of cocaine, in addition to not a few 
well-recognised varieties of the true cocaine plant. Prom the leaves the crystal- 
lisable drug is obtained. Some of the species contain a large quantity of the drug 
not in a crystallisable form, and in consequence are comparatively valueless. 
It is, therefore, essential to obtain the correct plant, and to know whether the 
climate and soil of a proposed new plantation favour the formation of crystal¬ 
lisable cocaine. It is usually affirmed that for that purpose a rich and light 
soil is required. In other words, the plant is ^own most successfully on well- 
drained moist loams, rich in humus; but as it exhausts the land, manuring 
is necessary after heavy cropping. There are said to be two chief varieties, one 
with small, the other with large leaves. These may be raised from cuttings, 
but if cultivated to any extent, seedlings should be produced in nurseries and 
the young plants put out into the fields when from 8 to 10 inches high. A 
writer in the Journal of the Agru-Horticultural Society of India urges the neces¬ 
sity of a liberal supply of water to aid in germination. High rainfall is essential 
for the growth of the plant. In the Andes the only climatic variation is in degrees 
of humidity, and it rains more or less every month. The first harvest may be 
expected eighteen months after the time of planting, and once successfully 
established, the shrubs yield for forty years. 

The leaves are ready for gathering when they become rigid and break on 
bonding. Two, three or even four crops may be obtained in one year from 
strong plants in rich soil. The leaves are picked singly, but care must be taken 
not to pluck leaves nor shoots too young. A dry day should be chosen for har¬ 
vesting and the picking should not be carried beyond noon, so that the leaves 
may be exposed several hours in the sun to dry. In India various methods of 
artificial drying in tea-driers or charcoal chulas have been experimentally tried. 
The dried loaves should be put aside for a day or two, and then packed. The. 
best method of packing coca is to seal it up as soon as it is perfectly dry, in air¬ 
tight packages, similar to those used for tea. Shipping should take place as 
soon as possible, for the leaves keep in good condition a much longer time in 
temperate climates than in the tropics. No commercial attempt has as yet 
been made to separate the alkaloid and its salts in India, though reports have 
appeared of the results obtained in the laboratory with Indian leaf. Hooper 
{Rept. Labor, Ind, Mus. (Indust. Sec.), 1900-1, 20-1), records, for example, the 
results of his examination of samples from Assam and the Wynaad. It was 
found that the leaves rapidly deteriorate if kept for any length of time, more 
especially if imperfectly packed. 

The leaves have the property when masticated of communicating a remark¬ 
able sustaining power, due to their containing cocaine. On this account they 
are chewed by the Peruvian Indian, and are to him what betel pan is to the Hindu, 
kava to the South Sea Islander, and tobacco to the rest of mankind. Both the 
alkaloid and its salts are stimulant and restorative. Injected hypodermically 
or painted externally, they produce local anaesthesia, and are much used in 
minor operations, particularly in ophthalmic and dental surgery. Its employment 
in this form was first recommended by Hr. C. Holler of Vienna in 1884, though the 
anaesthetic action was known twenty years previously. [O'/. Kew Bull., 1889, 
1-13; 1894, 151-3; Pharmacog. Ind,, 1893, iii., 131-4, app. ; Garsed, Brit, 
and Colon, Druggist, 1901, xl., 413; Lenton, Pfiarmaceut. Journ., 1903, Ixx., 
390-1, 420-1 ; Garsed, Pharmaceut, Journ., 19*03, Ixxi., 784--91 ; Hooper, 
Coca and Cocaine Habit, Lecture in ‘‘‘‘ Statesman,'*'* Pob. 19, 1904; Picket,^ Vog, 
Alkaloids, 1904, 232-7; White and Humphrey, PMrwaoop., 1904, 136-40.] 
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c^ocai^e The records of the traffic in the drug are very Trade, 

meagre. The world s supply comes chiefly from South America, but recently 
^ eylon has to export a small amount. India is thus mainly interested in the 
import traffic, and the repressive measures of the Government. The quantity Imports, 
imported was returned m the official statistics for the first time in 19&, when 
valued at Rs. 18,442. In 1904-5 it was 5,431 oz. 

i I’ ^ ^as published a 

graplnc sketch of the growth of the Indian habit of cocaine indulgence. This 
has ^Iso been fully discussed by Dr. K. C. Bose and other writers {Ind, Med. 

^ 1901; March 1903). The Bengal habit seems to have originated 

spread to Calcutta. Shortly after it was carried to Bombay 
rapidly and alarmingly was this new vice being taken 
up that the Government of Bengal, with most praiseworthy zeal, in which it 
was also followed by the other Governments and Administrations, adopted 
repressive measures. In a notification of October 24, 1900, cocaine was in- 
cluded in the definition of “ intoxicating drugs.” In February 1902 the sale ‘^intoxicating 
m me drug without a license became illegal. A further enactment of Drugs.” , 
December 1, 1903, limited the amount that could be held or sold at one time 
In consequence importations that would have exceeded the limits of possession 
were seized by the Customs authorities, and returned to the countries from 
whence procured. It can thus be affirmed that a wholesome check has been given 
which it is hoped may in time completely repress this most pernicious utilisation 
of an otherwise valuable medicinal agent. 

E. monogrynum, Roxb., FI. Ind., ii., 449 ; FI. Br. Ind., i., 414 ; d.e.p. 
Talbot, List Trees, etc., 63; Gamble, Man. Ind. Tinibs., 116-7! iii,, 277-8. 
The Bastard Sandal or Bed Cedar, devaddram, ndt-M-deoddr, sim^uliccai, bastard 
sammanathi, thasadaram, chembuUcJian, bendde, hul% huruvakumara] 
jivadali, kumbulukay, devaddru, adavigordnta, gathiri. A shrub or smali 
tree found in the dry forests of the Deccan, Karnatak and Ceylon. 

The wood is said to yield an Oil, used as a preservative for Native boats. Oil. 

It resembles tar, and is known in Ceylon under the name of dummele. It is 
extracted by packing pieces of the wood in an earthen pot inverted over a 
similar pot which is surrounded by fire. 

As a Medicine, Moodeen Sheriff {Mat. Med. Mad., 73) describes the Medicine, 
plant as possessing stomachic, diaphoretic and stimulant diuretic properties. 

In several parts of India the leaves and fruits are used as food in times of famine ; Famine Pood 
in fact they might almost be said to be regularly eaten as a green vegetable. 

It is reported {Ind. For., 1900, xxvi., 619) that during a recent famine in the 
Mysore Province the leaves had been largely eaten by the poorer classes. The 
time for gathering varies from June to December. They are boiled and mixed 
with salt and chillies. Dr. Bidie suggested that “ probably the leaves contain 
some principle like that of but specimens analysed by the Govern¬ 

ment Quinologist in Madras were proved to have no anassthetic property, but 
to possess a bitter tonic principle which might serve to mitigate the pangs 
of hunger. [G/. Cameron, For. Trees. Mysore and Ooorg, 1894, 44: Biscoe, 

Hyderabad Trees, 1895, 6; Ind. Pharmacol., 1896, 55.] 


Bastard 

Sandal. 


EUGrENIA, Linn. This genus of Mybtace,/® embraces over 700 
species, 120 of which are trees met with fairly plentifully in India. A 
few (such as the Clove, the Bose-apple and the Jaman-plum) are of 
considerable importance. Most modern botanical writers break up that 
vast assemblage of plants into three genera (or sub-genera) under the 
names Lmnhosa, Zyzyginm and Eueuyenia. The less important 
Indian species may be disposed of at once and the major portion of 
the available space devoted to the clove,.which although not a native 
of India, is nevertheless traded in all over the country so universally 
as to make it one of the most important of spices, and one which 
the future may see produced very much more largely by Indian 
planters. 
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E. (Zyzygrium) Jambolana, Lam.; FI. Br. Ind., ii., 499; the 
Black plum, Jaman-plum, jdmbu, jdman, jam, jdmbul, huda, naval, 
nerale, zebri, tkabyehyu, etc., and perin-njara, according to Rheede {Sort. 
Mai, 1676, V., t. 29). 

A small evergreen tree met with throughout India and Burma, ascending 
the hills to about 6,000 feet. Is chiefly found along river-beds and is specially 
cultivated for its Ebtjit in gardens (topes) and in avenues. There are several 
varieties that yield much better flavoured fruit than others, but as a rule it 
is astringent, and only serviceable when cooked in tarts and puddings. In 
Goa a wine is prepared from it, and a spirit (jambava) is spoken of, by recent 
Sanskrit authors, as distilled from the jambu. Some years ago brandy was made 
at Monghyr from the fermented fruit. The jdman is extensively used all over India 
in the manufacture of vinegar (see pp. 1109-10). Recently attention has been 
directed to the Seeds as a cure for Diabetes MelUtus (Christy, New. Comm. PL, 
1893, No. 8, 77 ; Pharmacog. Ind., ii., 25-9). The tasar Sidkwobm is said to feed 
on the leaves of the tree. The Timber is fairly durable and is largely employed 
for building purposes, for agricultural implements and for well-work, since it 
resists the action of water. It gives a good fuel. The jdmbu is one of the 
trees held in veneration by the Buddhists (Monier Williams, Puddhism, 57 6), and 
is often planted near Hindu temples because regarded as sacred to Euishna. [Of. 
Baber, Memoirs, 325; Garcia de Orta, Coll., xxviii. ; Linschoten, Voy. E. 
Ind. (ed. Hakl. Soe.), ii., 29 ; Taleef Shereef (Playfair, transL), 65 ; Buchanan- 
Hamilton (Stat. Acc. Dinaj., 156), etc.] 

E. (Jambosa) Jambos, Linn .; FI. Br. Ind., ii., 474. A small 
tree cultivated here and there throughout India, and probably -wild in 
Eastern Bengal and Assam. The Eose-apple, gulab-jdman {i.e. rose- 
jdman) and nati-schamhu, according to Eheede (Hort. Mai., i., t. 18). 

This fruit is met with throughout Northern and Eastern Bengal, Assam, 
Manipur, and the Naga hills, and has in these countries ail the appearance of 
having been long acclimatised, if not indigenous. The Fruit is produced during 
the rainy season, and is about the size of a small apple. By many persons 
it is highly esteemed on account of its delicate flavour, but is not juicy enough 
to be a universal favourite. The tree is very ornamental, and is often seen in 
gardens even where the fruit is not appreciated. \Cf. Boym, FI. Sin., 1656, 
pi. F. ; Buchanan-Hamilton, l.c. 196; Robinson, Disc. Acc. Assam., 1841, 43.] 

E. (Jambosa) malaecensis, LAnn.; FI. Br. Ind., ii., 471. The 
Malay Apple, the haviJca tree, mataJca jdmrul, and malacca-schamhu, 
according -fco Rheede {Hort. Mai., i., t. 17). 

A handsome tree, native of the Malaya but cultivated in Bengal, South India 
and Burma on account of its fruits—which are large and juicy, though rather 
insipid. [Of. Garcia de Orta, Coll, xxviii .; Acosta, TrcLct. de las Drogaa, 1578, 
268Linschoten, Voy. E. Ind. (ed. Hakl. Soc.), ii., 29; Forster, PI. Esc., 
1786, 36.] 

E. (Zyzyg'ium) operculata, Eoxb.; FI. Br. Ind., ii., 498. The 
rai-jdman, faiman, Iciamoni, junsong, hoda jam. 

A moderate-sized tree of the Sub-Himalaya from the Panjab to Assam, Orissa, 
N. Circars, Burma and Ceylon. It yields an edible Fruit which ripens toward 
the end of the hot weather. It is a valued tree in reclothing the grassy banks 
in the sal and mixed forests, especially of North India. The Timber, while not 
as good as jdman, is employed for building and in the construction of agricul¬ 
tural implements. 

Eug*enia earyophyllata, TMmb. (Caryopliyllus apoma- 
ticas, Linn.) ; Woodville, Med. Bot., 1810, iii., 538-40, t. 193; 
Smith, Bees^ Gydof., 1819, vf. ;|Hooker, Bot. Mag., 1827, nn. 2749-50; 
Jambosa caryofhyllus, Ndz., Engler and Prantl, Pflanzenfam., 1893, iii., 
*pt. vii., 85. 

History.—The name Clove denotes its resemblance to a nail (clavus), hence 
claw (Sp.), clou (Fr.), nelhen (Germ.), and mekhah (Pers.). In later Sanskrit it 
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EARLY TRADE caryofhyllata 

Charaka IS the flrst_ medical writer who alludes to the clove. But the word 
lavanga has passed mto most of the more recent languages of India and be¬ 
come lawanga, Za6anff, laung, langa, I6ng, raung,eto., thus sho^g a 

common source Mr. Thomas, commenting on the possibility of 

a Sanskrit word, says, I should think tlmt the chWce of its beinv^W^? « w,* .r 

the greatest It has a Malay appearance. ... In Malay L the ' 

term used, bunga meamng gay or variegated, especially a flower. L^LZ hv 

Archipel., 18Z8, 4:65 ; TOilenbeck, Sanskrit Etymology; Encyelop. van Neder- 
lc(i7idsc}i& But, in addition, tli© clov© boars in Tn/^io +Vi 

Urdmbu, haran^u, etc., words which Dymock {Mat. Med. f/m 
suggests may have been the source of the caryophyllon. But it‘is probably 
more safe to ass^e that these South Indian names were derived from the 
Greek, through the Arabic Wn/aZ. The Tamil name for 

is Uvanga, and Crawfurd {Diet. Ind. Islands, 1856, 215) gives that 
as the ^ clove-bark—a species of Cinnamon. In another 

K lawang is a name used by the Malays 

for the clove, but brought to their country by the traders from India. Another 
^me for the clove (in the Malaya), he says, is gaumedi, a word which Prof 
origin^' would seem, translated Cow’s marrow” and regarded as of Sanskrit 

Tl^ Clove thus bears no undoubted Indian aboriginal names, and was 
probably not known m India much before the 5th century. The clove is not 
mentioned m the Femplus (63 a.d.) among commodities carried from India 
.^ere would seem, moreover, no doubt that it is the caryophyllon of Paulus 
./Bgmeta (Adams, transl., 1847, 160)—a Greek physician who wrote about the 
close of the 6th centmy a.d., ^d who speaks of the spice in such terms as to 
imply that it was well ^own. Passing over several centuries, it may be observed 
that Caspar Bauhm {Ptnax Theat. BoL, 1623, 410) was correct when he pointed 
out that Serapion was m error citing Galen. The account of the garioiilus given 
by Serapion (9th century), Avieemia (10th century), and by other Arabs is 
literally transcribed from Paulus. 

It IS a well-established fact that the Chinese traded with Amboyna and India 
at a tune anterior to my definite knowledge of these countries being possessed 

commerce of their Ajrab Knowledge. 

own with India and the Malay Islands. In consequence various commodities 
be known to the Indians, Egyptians, Greeks, etc., at earlier dates than 
mi^t be otherwise ^sily accoimted for, and moreover were sometimes spoken of 
as Chmese, Indian, Ethiopian, Arabian, etc., in consequence of the nationality of 
the traders, rather than the countries of supply. Hence very possibly the state- 
ment of Paulus .^gmeta (and of most of the early writers) that cloves “were 
brought from India. ^ a matter of fact the clov© even down to the present day 

cm hardly be said to be systematically cultivated anywhere in Incfia Marco ^ i 
Polo (Travels, 1290 (ed. Yule), ii., 217) speaks of thHloves of Java, but his Sners 
observation must be interpreted to denote the extensive traffic that even in 
his toe hm been established, since the clov© did not then grow in that island 
Barbosa E. Africa and Malalar (ed. Hakl. Soc.), 184, 219-20) visited 

Malabar and the spice isles, and wrote, “ The clove grows in the islands called 
Molucelw, and from these it brought to Malacca and thence to Calicut, a country 
of Malabar. So again, speaking of Pegu, he remarks there is much trade in 
doves and mace and other Chinese goods. Varth^ma [Travels, 1510 (ed, 

±iald. boc.), 2^) also visited the Moluccas and gives a detailed description 
of the dove, Pigafetta mvestigated the clove plantations of Molucca in 1512 
and wrote 8/ full amount of the methods of cultivation and manufacture of the 

XTir. published at TraveUeia m 

TIT his dos Simples, etc., says (OoU., xxv.) that the possession 

Molucca Islands (and thus of the clov© and nutmeg trade) was the cause 
of the war between the Spamsh and the Portuguese. But it would be absurd 
to believe that cloves were not known prior to the discovery of the M:oluccas. 

cloves IS stated m the Ain-i-Ahhari, a work written in Agra (1595), 
so that they were by then regularly known and traded in all over Inffia (Bloch- 
mann, transl., 64). JUnschoten gives an exhaustive account of the spice about 
the same date, and Pyrard (1601) also described it. In 1603 to East India 
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Company were trading in cloves (Birdwood and Foster, W.I.C. First Letter 
Book, 36), and a little later we read of the cultivation being rapidly ex¬ 
tended all over the tropics. Rheede does not, however, apparently describe 
the plant, so that very possibly it was not being cultivated in India during 1686— 
the date of his great work—the Hortus Maloharicus. About that tune, how¬ 
ever, the spice was an important article of trade with India. Tavernier {Travels 
Ind., 1676 (ed. Ball), ii,, 17), for example, discusses the Dutch monopoly 
and the clove traffic of Surat. [<7/. Acosta, Tract, de las Drogas, 1578, 30-4:; 
Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 109.] 

Rumphius figures and describes the clove plant {Herb. Amb., 1750, ii., 1-5, 
t. 1), and gives a long list of its vernacular names. He lived and died in Amboyna 
and was, in all probability, familiar with every aspect of the clove plant and 
trade. The Chinese, he says, called it thenghio {= sweet-smelling nails); the 
modern Malay name is tsjanche and the old Malay name bugidawan ; in Amboyna 
it is biihulawan ; in Ternate boholawa, and in Tidora gomode. Filet {Plantkv/ndig 
Woordenboek) gives it the name bobolawa. Orawfurd {l.c. 101) says, “ It is very 
difficult to understand how the clove could have come first to be used as a condi¬ 
ment by foreign nations, considering the well-ascertained fact that it has never 
been used as such, and indeed hardly in any other way, by the inhabitants of the 
countries which produce it.” He then proceeds to explain that the earliest 
names in the Moluccas for the clove are connected with the foreigners who came 
OMnese Names, to their shores to procure the spice. The most frequent name, he says, is cangkek, 
wliich has not the sound of a native word, but is a corruption of the Chinese 
tkeng-hia. There seems no doubt the Chinese procured the clove from its island 
home for several centuries before it had reached Europe. There are records that 
point to this traffic as early as 260 b.c. Crawfurd, however, mentions none of 
the names given by Rumphius, but if these be actually the local names of the 
tree they have not apparently accompanied the clove into the commerce of the 
world. Little astonishment need, however, be expressed at these names not 
having accompanied the clove, when it is recollected that it was not regarded 
by the inhabitants of the “ spice islands ” as of any value until the Chinese desired 
to be supplied with the “ little sweet-scented nails.” In that circumstance 
alone lay the interest taken by the people of Moluccas in the plant, and “ nail ” 
or “ clove ” became its name in most countries. 

Sonnerat {Voy. Nouv. Quin., 1776, 195, tt. 119-20) tells us that he found 
the clove being grown in New Guinea, and it is well known that in 1770 M. Roivre, 
of the Isle of Boxxrbon, sent M. Rrevost to Ceram in order to procure live plants 
of both the clove and the nutmeg. This enterprise was completely successful, 
and shortly after the plants flourished so well in their new home that seedlings 
were sent to Cayenne about 1784, and in an incredibly short time the plantations 
were extended and cloves regularly sent into market of such quality that they 
were pronounced equal, if not superior to those of the “ spice islands.” Very 
shortly after the date mentioned the clove was carried to the West Indies 
(Dominica in 1789), in fact throughout the tropical world, and was even culti¬ 
vated by Sir Joseph Banks at Kew in 1797. It had been successfully accli¬ 
matised in Zanzibar and Pemba. Migration became imperative, through the 
short-sighted policy of the Dutch, who sought to secure for themselves an 
absolute monopoly in the world’s supply. For this purpose they ruthlessly 
destroyed the trees in all the islands except those specially sot apart by them¬ 
selves for clove-production. Having trampled on the rights of the people, 
retribution became a natural consequence. It is not much to be wondered at, 
therefore, that when in time a more liberal policy prevailed, the new countries of 
clove-production had so securely established their positions that a restoration 
or concentration of the traffic in the original home of the clove became an im¬ 
possibility. 

Cultivation. —Cloves are tlie dried unexpanded flower-buds of tbis 
tree. The corolla forms a ball on the top between the four teeth of the 
calyx, and the stalk is the immature ovary. They are at first green, then 
turn yellow, and finally bright pink or scarlet. In this last stage they 
are ready to be picked. If allowed to remain longer on the tree the 
flowers expand, become fertilised, and the stalk of the clove then develops 
into a succulent purple-coloured berry containing one or two seeds. 
This is known technically as the mother clove.” These are sown in 
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rich mould about 12 inches apart, and the fresher the better, since the 
seed when dried soon loses its vitality. They germinate within five 
weeks and when 4 feet high are transplanted from the nursery into Raised in a 
their final positions, 20 to 30 feet apart. The soil must be porous, well- 
drained, and consist of mould with a fair proportion of sand. The plants 
will not thrive on clay nor pure sand, and marshy land is fatal. Even in 
the Malaya the clove tree does not luxuriate alike on all the localities on 
which grown, and seems to prefer a soil formed from volcanic rock (Craw- voioanio Son. 
furd, l.o. 101). In Pemba the soil most suited is a dark loam, having 
underneath a layer of dusky yellow earth intermixed with gravel, also a 
yellowish or reddish stiff clay {Kew Bull, 1893, 17-20). Although indi¬ 
genous to islands it does not succeed well when exposed to the direct sea- 
breezes. It prefers confined valleys, though dense overhead shade is Oontoeavaiioys. 
highly injurious. Protection from high winds is essential, and a tree rroteotioa tom 
hedge along the windward side of the plantation is very desirable. But 
in place of seed the plant may be raised by layering. Young branches 
laid across the ground take root in about six weeks. The young uayertog. 
plants should be transplanted at the beginning of the rains. Shade is 'remporary 
necessary for the first two or three years, and watering occasionally is l^^ry 
advantageous during exceptionally dry weather, both before and after 
transplanting. By the end of the third year the shade should be removed, 
and by the sixth the plants will have come into bearing and be in full crop’ 

1^ the twelfth. By 20 to 26 years they are usually too old to be profitable, uoratioa. 
though they may yield up to 150 years. It is accordingly customary to 
renovate certain portions of the estate every 8 years. In the Moluccas the 
trees are topped at 8 or 9 feet, so as to secure low plants easy of being 
picked. Each tree should give about 6 to 7 lb. of dry cloves. The best Mi 
course is to hand-pick the clusters of buds, but occasionally they are beaten 
off the trees and caught on cloths spread below, or the ground is swept 
dean, so as to allow of the cloves being picked up without being injured. 

Every third or sixth year a heavy crop is obtained, and nowand again 
(especially if over-cropped or injured) the trees bear next to no flowers. 

In the spice islands the cloves are sometimes cured by being smoked over Curing, 
a shallow wood fire, until they assume a deep brown colour, when the further 
*ying is accomplished by the sun. _ Occasionally the buds are scalded in 
hot water before being dried. But if bright sunny days prevail artificial sua-stying 
heat may be dispensed with and the buds sun-dried from first to last. The 
crop loses about 60 per cent, in drying. 

Nicholls {Textbook Twp. Agri., 1892, 184-9) gives useful particulars .. 
of clove cultivation. A most interesting and instructive account of the 
production, manufacture and trade in this spice was also written by Mr. 

J. C. Sawer in The Produce World (May 1896). Mr. R. N. Lyne of Dunga^ 

Zanzibar, published a valuable report on the plantations of that island’ 
now by far the most important single country of production. [Cf. Trov. 

.4pns«., July 1901, 11-2; Der Troperi'pflaiizer; Journ. Soc. Chem. Indust.; 

Pharmaceut. Journ.; Chem. and Drugg.; Dipl and Corts. Repts.; etc.] 

Uses. It is needless to say that the clove, though not held in such Oil. 
high esteem as in former times, is still'a spice of considerable com¬ 
mercial importance. Oil op Cloves will be found dealt with in great 
detail by Gildemeister and Hoffmann (Volatile Oils, 1900, 612-8). It 
wodd appear that it was first distilled in the 15th century. The cloves 
of Pemba are those chiefly used for this purpose. Those of Amboyna and 


529 


34 


INDIAN SPURGEWORTS 


EUPHORBIA 


NBRIIFOIilA 


Mansa sij 


Trade, 

Exports. 


Imports. 


D.E.P., 
iii., 294- 
302. 


Hedge Plants. 


Medicine. 


Reunion are richer in oil, but command, as a spice, too high a price to be 
used in distillation. The most expensive clove is that of St. Marie in 
Madagascar. Clove-oil is largely employed in perfumery. Its value is 
estimated by its eugenol content, wMch varies from 76 to 85 per cent. 

Trade. —Zanzibar and Pemba yield four-fifths of the total clove- 
supply of the world. There is a small EXPORT of Indian-grown cloves 
from Madras, a circumstance that points to a certain amount of cultiva¬ 
tion. The traffic is, moreover, an expanding one. In 1899-1900 these 
exports stood at 148 lb.; in 1901-2 at 3,329 lb.; in 1903-4 at 12,598 lb.; 
in 1904-5 at 25,537 lb.; in 1905-6 at 11,825 lb.; and in 1906-7 at 5,173 lb. 
As compared with these records, the IMPORTS were 7,815,486 lb., valued 
at Rs. 17,63,050, in 1899-1900; 6,983,5821b., valued at Rs. 15,33,174, in 
1901-2 ; 6,659,913 lb., valued at Rs. 17,03,296, in 1903-4 ; 8,345,521 lb., 
valued at Rs. 22,01,424, in 1905-6; and 5,062,7821b., valued at Rs. 16,28,355, 
in 1906-7. Practically the whole comes from British East Africa, and 
is received by the town of Bombay. There is an increasing trade 
from Germany (? Colonies), which supplied 1,100,068 lb. in 1905-6 
and 798,851 lb. in 1906-7. The traffic with the Straits Settlements and 
China is insignificant—under 100,0001b. from each taken by India, 
Erom the imports, however, are drawn the re-exports, viz. 1,000,000 lb., 
the major portion going to the Straits Settlements and China (Hongkong). 
India is thus once more a large emporium for the cheaper grades of 
clove, but in the opposite direction to its ancient traffic, 

EUPHORBIA, Linn. ; Ft Br. Ind., v., 244-66 ; Gamble, Man. Ind. 
Timhs., 590-1; Brandis, Ind. Trees, 557-8; Prain, Beng. Plants, ii., 923-5. 
Euphorbiace^. This is a genus of herbaceous plants mostly, though a 
few assume the condition of useful hedge bushes or even small trees. 
There are in India some 53 species ; 7 or 8 only are of economic value. 

The English generic name Spurgewort denotes their chief medicinal property, 
but their greatest potentiality lies in the utilisation of their milky sap as a source 
of gutta-percha. It will be seen from the brief specido review that follows that 
this subject has engaged spasmodic attention in India for the past century or 
more without any practical results having been obtained. Hooper {Rept Labor. 
Ind. Mus. (Indust. Sec.), 1905-6, 28—9) gives the results of his examination of the 
latex of two species. They yielded large quantities of euphorbium and resin to 
boiling alcohol. Many of the species are valued as manures in the reclamation 
of waste lands. 

E, autiquorum, Unn. —A small tree of the dry regions of India generally. 
Is often used as a hedge plant, and best known by the following names:— vajri 
in Sanskrit, and in the vernaculars— nara sij or narsej, telcdtd sij, tidhdra, shidu, 
kalli, bonta kalli, tazaung, pyathat, etc. Fryer {New Acc. E. Ind. and Pers., 
1672—81, 105) alludes to the MuphoThia hedges of the Deccan, which doubtless to 
some extent consisted of this species. In some parts of Eastern Bengal and 
Assam this tree is almost sacred, and is supposed to protect the gardens around 
which planted, and like JE. 'tieiriijtktHa, Unn., has the merit, so it is thought, of 
safeguarding the inhabitants against snake-bite. Both are, in fact, sacred to 
Mansd, the goddess of serpents. 

E. neriifolia, Linn —A small tree wild on rocky situations in the Deccan, 
West Coast and Orissa, but often seen xmder cultivation, especially in Bengal. 
It is the mansd si'), pdta-sij, sehund, thor, nivarung, mingut, kalli, yellikalli, 
shazaung. It has a more or less^ cylindrical stem (the allied form JS7. 

Roxb., being four- or five-angled) with stipular thorns on numerous tubercles. 

The Milky Juice of this as also the foregoing species is used medicinally all 
over India ; it is purgative and rubefacient. Is a popular application to warts 
and other cutaneous affections. Internally the juice is usually administered 
along with other purgatives and aromatics. In the Indian Forester (1891, xvii., 
350) Gleadow tells the results of some experiments he performed to extract the 
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POSSIBLE GUTTA-PERCHA aqallocha 

re^o^ed present species. His samples were sent to Europe and XJnfavottrable 

reported on m sucn terms as to discourage further effort. ^ Report. 

E. pilulifera, Unn .— A small herb found throughout the hotter narts of 
' India from the Panjab southwards. Is the dudU, dudeli, hurdkeru ^putitoa 
gor^n, etc. Used in the affections of children-^bowel and lUg coml 

dysenteryW. 

E. Royleana, Boiss.~~A large shrub common on dry rocky hillsides of the 
Kumaon westwards, and also in the Salt Range. It is a 
most conspicuous and characteristic plant in the tracts of country indicted Its 
ascending fleshy branches (or stems) are five-angled and thorny. It is the 
^Tior, shakar pitan, sali, chdla, chun, sura, tsui, sum, sihund etc The milk 

gutta-percha. When fresh it has a sweet odour and Gutta-percha 
does not blister the fingers, but it is very injurious to the eyes and flavours ^ 

thgreatest care may have been taken to clean 
cond^tM m ^ extensive series of experiments were 

having m view its utilisation as a waterproofing 
material or as a paint for ships. The subject is aUuded to because Efficient 
evidence was obtained to satisfy belief that (without contemplating the utilisation Possible 

^ gutta-percha substitute or the establishment of factories beyond Satlon. 
both the means and the capabilities of the inhabitants of the country where 
JJ. Jtoyieana IS an abundant and at present useless plant) there might still bo 
dnections in which i^t might be possible to convert the limitless supply into a 
source of wealth. (See Gutta-percha, p. 627.) ^ 

E. T&ueani, The Milk-hedge or Milk-bush or sehund, sUr, shera. 

lanlca s^J, seju, nevh, nwal, hadu-nevali, jsmudu, thuvar, yele-gulla, UrukalU, 
aha-shour\^ etc. A small tree with round stems and smooth branches. It is 
generally believed to be a native of Africa, but has been for many years eom- 
pletely naturalised m India especially in the drier tracts of Bengalf the Deccan, 

South India and Ceylon. Heyne (Tracts, Hist, and Stat. Ind., 1814, 243) discusses 
V? of this and other Euphorbias. Drs. 

Kiddle, aeek ^d FMconer devoted much time and attention to the seH-same 
^ observed that after boiling, the milk of this species 
pL^fROo ’ ^ warm It is ductile and elastic. GiLme 

itW urged the desirability of the milk of this and PosslWeTTseM 

other species of miitiioi WM bemg put to some useful purpose. He found that Mitt- 

W soparation of the rubber. Mixed with mud the milk is Waterproofing 

employed in North Aroot in the construction of the flat roofs of houses. It is in Houses. 

Ganjam, said to be used to intoxicate and poison crows : for this purpose a little 
IS mixed with boiled rice and given to these birds. The acrid iiflce is in TudG. 

kno-sm as a purgative and counter-irritant (especially in the Pnroattve 
treatment of animals), and it is so very painful when applied to wounds or to the 
eye that cattle are fully aware of this fact and wiU not attempt to break down 

a hedge of it. (Consult the controversy regarding Angola (Ahneidina) Euhher— . 

JE7. 'i'H%%iS€i,lo%des versus Tir-ttealU.) ^ ^ 


TO AGALLOCHA, lAnn. ; FI. Br. Ind., v., 472 ; D.E.P., 

Koxb., M., lu., 756-7; Gamble, Man. Ind. limbs., 626; Brandis, Ind. 1“-. 806-7. 
Irees, 586 ; Pram, Beng. Plants, ii., 956 ; Euphoebiace^. The Blinding J^^ding 
Tree, gar^wa, gear, geria, nguru, gnna, fhungaU, geva, thillaymaram, tilli, 
c/nLla, tella-cneUu, haro^ Tcaduva-'pal, tayau, yehin, tella Jcwiya. It may be 
the taggar wood of Sylhet alluded to under Aquilaria (p. 74). A small 
evergreen tree of the coast and tidal forests of both sides of the Indian 
Peninsula, Burma, the Andaman Islands and Ceylon. 

ITie wood contains a milky juice which hardens on exposure to the air into a Gum. 
black caoutchouc-hko substance. The sap which exudes from the fresh-cut bark 
is-veryacnd, some say poisonous, hence the name Blinding Tree or arhor ea;- 

Rumph.,Her6. Am& n Hooper (FearSooAio/PMrmacy, 1899, Eubber. 

468) gives an accomit of the chemistry of this latex, which he analysed with 
a view to ascertaming its value as a rubber. The Timber is useful for general Timber, 
ca^entry purposes and for match-making, [(7/. PMrmacog. Ind., iii., 1893, 

314-6 ; Ind. For., 1897, xxiii., 150.] . » , 
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FAGOPYRUM, Gaertn^ ; Br. Ind., v., 54~5 ; Polygionacej®. 

F. eseulentum, Moench ; Duthie and Fuller, Field and Garden Crops 1893 pt 
iii., 25, t. 83; JRec. Bot. Surv, Ind., i., 33, 40, 219, 262; Woodrow, Card, in Ind * 
1899, 430 ; Mukerji, Handbook Ind. Agri., 1901, 56, 260, This is best Imown as 
Buckwheat or BxaxikAphaphra, kotu, hMilc, rajgir, doron, ugla, ogal, hares katu, 
bres, trumba [tramba), etc. Extensively cultivated on the temperate Himalaya 
and lower hills of India, from Afghanistan and Kashmir to Darjeeling, Assam and 
Burma. There are many cultivated states, some grown for the grain, others as a 
vegetable, and these blend imperceptibly into the wild sp, eytnosunt, Meissn 

F. tataricum. Gaertn .; Duthie and Fuller, l.c. 26-8, tt. 84, 96. This is the 
kaspat, hala trumba (black trumba), chin, kartndbres, ugal, kdthu, trdo rjds etc 
It is usually known as Black Buckwheat, but as a rule phaphra denotes jp. 4.v<Mr- 
and ugal, JP. tafaHetnn. This form is cultivated throughout the higher 
temperate Himalaya, especially on the western extremity between altitudes of 
9,000 and 15,000 feet. It is a taller, coarser plant than the other species, having 
longer grains (nuts, as they are sometimes called) of a black colour, and with the 
angles rounded off and keeled toward the top, instead of being sharp. There are 
many cultivated forms, one from Kangra having been treated as a distinct variety 
under the name himaiaU‘a. 

On the lower Himalaya, between 4,000 and 10,000 feet, F. esculentiim 
is grown, being sown in July and reaped in October. In tlie lower reaches 
of its mountainous area it is usually raised more as a vegetable than a grain. 
Indeed in Northern and Eastern Bengal, Assam and Burma (and even in 
the Deccan, the Central Provinces and Bihar) it is often met with (on the 
plains) as a catch or garden crop, where it is exclusively used as a vegetable 
or fodder. Of the mountains of Assam, Manipur and Burma, it might be 
said that a climatic depression exists which admits of plants being grown 
two or three thousand feet below their normal habitats. Hence in these 
regions the grain-yielding buckwheat becomes an important article of 
food at altitudes even below 5,000 feet. In the higher reaches of its area 
buckwheat often becomes exceedingly important, more especially F, 
tataricum, which, following the spring barley or wheat, is sown in July 
and gives a supplementary crop before the early snowfall puts a stop to 
agricultural opemtions. It is frequently utilised as a first crop on new 
clearances, and in the most alpine tracts sheltered portions of the grassy 
slopes are utilised in giving a catch crop one year and left fallow for several 
succeeding years. It may also be grown on soils too poor for wheat and 
barley. It seems to succeed fairly well on rocky soils containing a high 
percentage of ginnitic detritus, but not on clay. Lawrence {Valley of 
Kashmir, 1895, 338) informs us that buckwheat (both species) can be 
grown late on almost any soil, and that in the higher villages F. tataricimv 
constitutes almost the only food-grain of the people. In the lower valleys, 
he adds, irrigation is sometimes given. Mukerji urges the claims of buck¬ 
wheat as a catch crop ; it yields a return in ten weeks after sowing; 
it can be grown on poor soils and is able to withstand a greater extreme in 
heat and cold than can be said of any other known crop. 

As a human food buckwheat does nob hold a high place, since about 
20 per cent, of the weight is lost in decortication. The nuts are husked and 
ground into flour, which is made into bread or eaten as porridge. The 
leaves and shoots are boiled as a spinach. For poultry and horses, how¬ 
ever, the ‘unhusked nuts are regarded as very superior, while the straw 
is more nutritious than that of cereal, F, tataricmn, var. hlmalaica, 
is a^ better food than F. esculewtum^ as it is richer in oil and contains less 
indigestible fibre. 
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SILPHION AND LASEE 


FERULA 

Asafetida 


[Gf. Kew. Bull, 1893, 3; McHutchin, Assess. Bept, Kash 7 mr, 1894, ii., 5-14* 
Barclay, Agri. Ledg., 1895, No. 20, 366-7 ; Diack, Settl Kullu, 1898, 8-10 ; 
Watt, Agri., Ledg., 1898, No. 15, 515 ; Thorpo, Diet. Appl Ohem., 1898, L, 388; 
Church, Food-Grains of Ind., 1901 (suppl.), 9-10; Rawson, Gardner and Laycock," 
Diet. Dyes, eto., 1901, 70; Leach, Food Inspect, and Anal, 1905, 213, 239-40.] 

FERULA, Lifbfi* / FI JBr, Ind., ii., 707—8 j Aitcliison, Tfo/ns. 
Linn. Soc. (2nd. ser.), iii., 67~9. A genus of umbelliferous herbs which 
contains some sixty species found in Europe, North Africa and Central 
Asia. They grow from perennial root stocks, and some attain annually a 
height of from 8 to 10 feet. They afford the various forms of Asafetida, 
Galbanum, Sambul, etc. 

History.—The silpMon of the early Greek writers was an edible product 
derived very possibly from a species of Jf enan, but was not asafetida as accepted 
in modern commerce. The laser (laserpitium) of later writers, on the other 
hand, was very possibly the medicinal drug of the present day. Though botani- 
cally quite distinct, the edible silphion is strongly suggestive of the edible hing 
of modern Indian commerce. [Gf. Oersted, Silphium of the Ancients, in Journ. 
Bot., 1873, ii., n.s., 176-9.] Theophrastus {Hist. PI, vi., ch. 3 (ed! Scaliger) 
1644, 598-9) speaks of two varieties, one coming from the stem, the other from 
the root. Dioscorides mentions two kinds, one obtained from Cyrene, the 
other from Asia. Strabo contrasts the Asiatic gum with that known in Europe. 
Plautus (220 B.c.) makes frequent mention of laser, and Galen, .^Etius, Oribasius 
and Paulus ^gineta all deal with its medicinal virtues. Celsus gives an in¬ 
teresting description, and Pliny bases his encomium on the account furnished by 
Dioscorides, but he lays special stress on the fact that silphion had disappeared 
and its place been taken by the much inferior laser of Persia. By Sanskrit 
medical authors the gum is hingu and the plant jatuTca; by Arabic writers it is 
asa or hiltut, and by Persian anguzan. But so far as can be learned there is no 
classic mention of the distinction between hing and hingra. References to the 
medicinal uses of the drug {hingu or himgu) will be found in The Bower Manu¬ 
script (5th century a.b.) (Hoernle, transl., 1893-7, 81, 85, 86, 180, etc). 

Myrepsicus was apparently the first writer who combined the^Arab name asa i 
with the descriptive word fetida, a new name, he tells us, used by the Italians 
Ibn Sina (Avicenna), a Muhammadan, who lived in the 10th century mentions 
two kinds of asa, viz. tyih (good) and muntin (fetid), while Ali Istakhri, who also 
lived about the same time, states that the drug was produced in the desert be¬ 
tween Seistan and Makran. The geographer Edrisi, who wrote about the middle 
of the 12th century, says that asafetida was collected largely in Western Afghani¬ 
stan. It is perhaps significant that Marco Polo, who marched (1290) through a ^ 
great portion of the country where certain grades of this drug are produced should 
make no reference to it. Garcia de Orta (1563, Goll, vii.; also Ball, Comment.,Proc. ^ 
Boy. Ir, Acad., 1889—91, 393) mentions that it was reported to reach India from 
Khorasan through Hormuz, but was also- grown in Gujarat, and from Dely 
a land bordering on Khorasan and Chiman. Acosta {Tract, de las Drogas 
1578, 362) gives many interesting particulars of the drug imported into In^a' 
Jacobus Bontius {Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri. re Nat. et Med ' 
1658, 41) relates that the plant from which asafetida is produced grows in Persia’ 
^tween the States of Lara and Gamaron. Mandelslo {Travels, 1638, in Olearius’ 
Hwt. Muscovy, etc., 84) furnishes a similar account. Bontius also states that by 
ttie Javans and the Malays and other inhabitants of India it is called hin 
Fryer {New Acc. E In^ and Pers., 1675, 239) intimates that asafetida is 
gathered at a place called Descoon, and says it differs from the stuff the Indians 
call Mng, which comes from the province of Carmania. 

/t;- satisfactory account of the plant yielding asafetida was given till 1712 ^ 
(K^rnpmr, Amoen. Exot., 537 andpL). Hove {Tours in Gujarat, etc., 1855, 133), who 
visited Bombay m 1787, describes the cakes flavoured with asafetida that he was 

there are two kipds—and hingra. Milburn Bi 
(Or. Gomm., 1813, i., 133) gives a description of the commercial drug of his 
day, and states that it had been m use nearly 1,000 years. But he was in error 
wh^ he su]^osed this to be the true asafetida plant. Aitchison, who traveUed 
in Eastern Persia, Baluchistan and Afghanistan (with the Afghan Boundary 
Delimitation Commission of 1884-5) elucidated this obscure subject very largely. 
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FEBlTJIjA. 

FCBTiDA ASAFETIDA PLANT 

He found the word kema generic, the asafetida plant being anguza-henha, and 
Atnmoniacuni kandal-Jcema. [Cf. Stapf, JKew Bull., 1907, 375-88.] (^mmentmg 
on this view, the authors of the Pharmacographia Indica (ii., 143) observe, it 
would appear then that the 3dnd of asafoetida called tyih by the Arabs and their 
followers is the drug of European commerce, the produce of iPe^-taa Rege/, 

and not that of aiiiacea, Boiss., which produces the hing of India. iiolmes 
in the Pharmaceutical Journal (3rd ser., xix., 21-34, 41-4, 365-8), and the various 
Museum Catalogues of the Phamaceutical Society of G-reat Britain, has anoraea 
many useful particulars and focussed the practical results of recent rese^ch. A 
long account of the philology of the word “ asafoetida ” is given ^ 

Attfield {Yearbook of Pharmacy, 1897, 351-6), who, after consulting Dr. Murray 
(editor of the Oxford Dictionary), had come to the conclusion that it shoind, both 
in English and Latin, be rendered “ asafetida.” When discussing the Ung and 
hingra, it seems probable that it would be more correct to assign these to groups 
of species rather than to say that they were each the product of one species. 
Indeed it would appear that the part of the plant from whence procured, the 
season of the year when collected, the methods of preparation and degrees and 
materials of adulteration, exercise considerable influence on the quality and 
flavour of the resulting drugs. It is, however, convenient to group the com¬ 
mercial resinous products of iR’emia under three chief species : 

F. alliacea, Boiss.; Bentley and Trimen, Med, PI, 1880, ii., 126; 
Dymock, Mat Med, W. Ind,, 1885, 381. In Khorasan it is called 
angusheh, in Kirman, zendebuj, wMle it is also known by the following 
names— king, anjuddn, vagdrni, ahJiusJiaharu hing, hay am, 'perun gay am, 
inguva, anguza, etc. A herb which grows to a height of 2 to 4 feet. It 
i-s found wild (is not, at all events, cultivated) in Eastern Persia in the 
neighbourhood of Djendack and Yezd, and in Khorasan near Seharud, 
Nischapur, Meshed, Dehrachtindjan and Kerman. It prefers a stony, 
arid soil, and is found at an altitude of 7,000 feet. This plant is the 
chief source of the asafetida used in India and known as hing (which 
means pure or superior hingra), while that of European commerce is the 
product mostly of F. fmtida — hingra. 

Gum-resin. This might be spoken of as the edible form. _ The Gttm-besik is obtained by 

Hing. wounding the upper part of the root, from which a small quantity of a fine 

gum escapes and is collected. The living root is then sliced daily, or every two 
or three days, with the exudation adhering to it, till e^austed. The whole 
mass, consisting of alternate layers of root and gum-resin, is then packed in a 
skin. As found in the market, the resin consists of a blackish-brown, brittle 
mass of extremely fetid odour, unadulterated with earth or g57psum, but always 
with slices of the root. In Bombay it is sometimes adulterated by the addition 
of gizm-arabio, and the cheaper sorts contain an undue proportion of root. 
Adulteration with sliced potato also takes place. 

Ohemistry and The resinous mass contains an abundant essential oil which differs from that 

Medicine. of hingra in having a reddish hue, a higher specific gravity, and a stronger 

rotatory power. An alcoholic tincture is not precipitated by acetate of lead, 
nor is the sulphuric-acid solution fluorescent. Erom earliest times the gum has 
been held in esteem by Eastern doctors. It is a carminative and antispasmodic, 
and taken daily is said to ward off malarial fever. It is also recommended as 
a vermifuge. [G/. Pharmacog, Ind,, 1890, ii., 141—7 ; Kanny Lall Bey, Indig, 
Drugs Ind,, 1896, 127-8; Thorpe, Diet. Appl. Chem,, 1898, ii., 273.] 

F. foetida, Eegel; Drude, in Engler and Prantl, Pflanzenfam., iii., 
231; Kew Mus, Guide, 1907, Ko. 1, 115; hingra, anguza-hema, hurne- 
hema, hhora-hema, vaghayani, hingu, etc. A kerb with a circular mass 
of foliage, springing annually from a perennial root stock. It grows in 
Southern Turkestan, Persia and Afghanistan. This would appear to 
have been the Persian plant sent by Dr. Guthrie of Edinburgh, and grown 
in the Botanic Gardens therein 1780. [Cf, Phil. Trans,, 1785, Ixxv., 36.] 
Gum-’resin .—This is the European drug of commerce, and is obtained from 
Laristan in Persia and from Herat in Afghanistan. It is collected in June, 
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the method pursued being briefly as follows:—The tap-roots are exposed for Collection, 
a couple of inches. A thick slice is cut from the top, from which a quantity of 
milk exudes. ^ The root is then protected from the sun by a domed structure, 

6 to 8 inches in height, called a khorat formed of twigs and clay and which has an 
opening towards the north. In five or six weeks’ time a thick, gummy, reddish 
substance appears in irregular lumps on the exposed substance of the root. 

This is scraped ofi or removed along with a slice of the root, and placed in a 

leather bag. It was reported that the plants were sometimes operated upon 

more than once during the season. _ The gum is next carried to Herat, where it 

is deliberately adulterated. [Cf. Aitohison, Pharm. Journ. and Trans., Dec. 11, Adulteration. 

1886.] Masson {Journ. Kalat, 1848, 451-3) speaks of the plant as flourishing 

in Seistan, the gum being collected as mtshU. Bellow, in his account, says 

that after cutting the plant through, above the root, three or four incisions are 

made in the stump, and the operation of incision is repeated every three or 

four days, so long as sap continues to exude, A particular sort is mentioned by 

the same writer as being obtained solely from the node or leaf-bud in the centre of 

the newly sprouting plant. This kind is never adulterated, and may be the fine 

quality of the drug known as Khandahari-hing (Pharmacog. Ind., ii., 151). The 

common form is much adulterated by a kind of red clay (tawah), by wheat or 

barley flour, and by powdered gypsum. It is also mixed with slices of the 

root. All species of the drug have a powerful, garlic odoxir, and a bitter acrid 

taste. Except Khandahari-hing, this variety of asafetida is not used in 

India. 

Maynard and Train, on the Botany of Baluch-Afghan Boundary Commission 
of 1896 (Bee. Bot. Surv. Ind.. i., 130-1), furnish interesting details of the 
collections of the commercial article on the hills between Samuli and Bobat. 

Asafetida, they observe, a:fiects bare rocky hillsides. It is the plant, or at least 

one of the plants, that people from Kandahar yearly visit the Koh-i-Sultan 

to collect. Sir Arthur H. McMahon described the collection of the gum from 

personal observation. The heads are cut dowm to within one or two inches of 

the ground. The cut ends are then covered with a little dry earth in order, 

the collectors say, to keep the wind ofi. After twenty hours the people collect Method of 

what has exuded and cut the stalk down another eighth of an inch. But the 

milk is not allowed to dry in the sun ; to obviate this the collectors build 

small stone traps, open at one side, over each plant, in order to keep off the 

sun’s rays. The juice when partly dried is mixed with some kind of earth, 

like fuller’s-earth ; this is merely to increase the weight, and not with any idea 

of improving the quality. Doubtless the precautions taken to prevent drying 

are mainly with a view to facilitate this subsequent adulteration. 

Asafetida consists of resin, gum and essential oil in varying proportions, Medicine, 
but the resin generally amounts to more than one-half. It is partly soluble in 
ether or chloroform. The oil may be separated by distillation. It is light- 
yellow, with a pungent odour, and if exposed to the air evolves sulphuretted 
hydrogen. An alcoholic tincture of the drug is precipitated by acetate of lead, 
and a solution in sulphuric acid is fluorescent. Medicinally it is used in Europe 
as an antispasmodic and stimulant (see Vinegar, p. 1110). 

According to Bellew, Masson and Aitohison, the Natives of Bokhara employ 
the leaves as a green vegetable, while the white underpart of the stem of the full- 
grown plant is considered a delicacy when roasted and flavoured with salt and 
butter. \Of. Borszczow, Ferulaceen, 1860, 3-26 ; Pharmacog. Ind., 1890, ii., 147- 
52; Qard. Ghron., 1896, 330-1 ; Thorpe, Diet Appl. Ohem., 1898, ii., 273 ; Dutt, 

Mat. Med. Hind., 1900, 175-6; White and Humphrey, Pharmacop., 1904, 82-3 ; 

Tschirch, Die Harze und die Harzhehdlter, 1906, i., 360-76.] 

F* g^albaniflua;, Boiss. <& BuJise .—This is the chief source of the drug 
known as Galhanuni; hireja, ganda-hiroza, b<xdra~lcema, barzed. It is a 
native of Persia (especially Shiraz and Kirman), from which the gum is 
imported into Bombay and re-exported to Egypt and Turkey. Around 
Gulran it is reported to be specially common. 

Gttjm-resin. -—There are three kinds known in commerce: Levant, Persian, Gum-resin. 
Solid, and Persian Liquid. The first comes from Shiraz, and is known as khassnib; 
the second has an odour of turpentine, and the third is the gao-shir or jawdshir. As 
met with in India, gao {jao)-8hir is a yellow or greenish semi-fluid resin, generally 
mixed with the stems, flowers and fruits of the plant. It is obtained from the 
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stem, which, when injured, yields an orange-yellow gummy fluid. Generally, 
however, the galbanum of commerce forms round, agglutinated tears, about the 
size of peas, orange-brown outside, yellowish-white or bluish-^een inside. The 
odour is not disagreeable like that of asafetida, and the taste is bitter. 

Medicine. Galbanum consists essentially of about 65 per cent, resin, 20 per cent, gum, 

3 to 7 per cent, volatile oil. The oil is obtained by distillation with water or by 
extraction with petroleum ether. In medicine, galbanum is administered in¬ 
ternally as an expectorant, and externally it enters into the composition of 
plasters. [Gf. Cooke, Rept. Gums, Resins, etc., in Ind., 1874, 60—1 ; Bentley and 
Trimen, Med, PI., 1880, ii., 128 ; Pharmacog. Ind., ii., 152-6 ; Thorpe, Diet. Appl. 
Chem., 1898, ii., 274 ; Schimmel Co., Semi-Ann. Rept. April-May, 1901, 
36 ; Chem. and Drugg., 1901, lix., 374-5 ; Tschirch, l.c. 346-58.] 

F. NTarthex, Boiss .; Narthex asafeetida, Falconer, Trans. Linn. 
Soc., 1846, XX., pt. i., 285-91 ; Balfour, Trans. Roy. Soc. EdinK, xxii., pt. 
ii., 261-8, pi. 20-1. This plant owes its discovery to Falconer, who found 
it in 1838 in Western Tibet on the slopes of tbe mountains dividing that 
country from Kashmir. From the plants thus collected seeds were sent 
to the Edinburgh Botanic Gardens and thence distributed all over Europe. 

Holmes mentions that in a letter Aitchison reports that he had come on 
JF. Nft't'tJieac at the very locality where he believed Falconer originally found it. 
He also says that Sir W. E. Lawrence, during his official tour through Jammu 
and Kashmir in 1893, saw the plant in flower between Astor and twenty miles 
north, near Boian. This plant was at one time accredited as the source of Tibetan 
asafetida, but as already mentioned the European drug comes from Persia and 
may be accepted as the produce of JF. f<Btuia, and the Indian of jp. aiiiaeea.. 
[Cf. Rec. Bot. Surv. Ind., i., 40 ; Holmes, l.c. Aug. 1894, 131 ; Kew Bull., March 
1895, 57 ,* Chem. and Drugg., 1901, lix., 374-5.] 

Imports. Trade in Asafetida. —The following figures are returned as the 

Trans-frontier imports of asafetida into British India from Afghanistan, 
Seistan, etc., for the years 1902-7 :— 1902-3, 1,368 cwt., Es. 1,73,760 ; 
1903-4, 2,055 cwt., Es. 2,63,891 ; 1904-5, 2,036 cwt., Es. 2,58,762; 
1905-6, 1,106 cwt., Es. 1,38,901; 1906-7, 1,820 cwt., Es. 1,59,873. 
During the years 1903-4 the Impoets by sea were 13,343 cwt., valued at 
Es. 4,89,538 ; and in 1906-7, 6,062 cwt., valued at Es. 2,42,635. Practi¬ 
cally the whole of the foreign imports came from Persia and went to Bombay. 
Exports. The Exports are returned both as foreign re-exports and as Indian produce. 

The latter of course means asafetida brought to India by land routes. 
Of the foreign produce, 1,612 cwt. were exported in 1903-4, valued at 
Es. 53,440 ; and 1,250 cwt., valued at Es. 39,758, in 1906-7. Practically 
the whole went from Bombay. Of the so-called Indian produce, 332 cwt., 
valued at Es. 13,548, were exported in 1903-4, but sank to 51 cwt., valued 
at Es. 2,043, in 1906-7. The export figures should, however, be regarded 
as having reference to hingra, while the returns of imports are both Mngra 
and king. [Of. Brit, and Colon. Drugg., 1905, xlvii., 96, 120, 479, 504.] 


B.E.P., FICUS, lAnn .; King, Ann. Roy. Bot. Card. Calc., 1888, i., tt. 

iil, 342-62. 1-232 ; El. Br. Ind., v., 494-537 ; Talbot, List Trees, etc., 324-31; Gamble, 
Man. Ind. Timhs., 636-51 ; Prain, Beng. Plants, ii., 971-83; Cooke, FI, 
Pres. Bond)., ii., 643-55 ; Brandis, Ind. Trees, 1906, 598-610; Urticaceje. 
A genus of trees, shrubs or climbers, sometimes epiphytic, which contains 
about 600 species. Most are tropical, and, according to Hooker, 112 are 
Indian. They have a milky sap which contains caoutchouc, and F. 
elastica is one of the chief sources of the India-rubber of commerce. 

Banyan F. beng’alensis, lAnn. ; Woodrow, Man. Gard. in Ind., 1899, 453 ; 

Tree. Ind. Gard., Jan. 4, 1900, 3; Rec. Bot. Surv. Ind., iii., 102; 1905, 279. The 
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THE EDIBLE EIG carica 

Banyan Tree, hor^ bar^ bargain but, bai, ranTcet, Tcangji, barelli, wora, kurJcu, 
baagat, 'pJiagwari, wur, wad, ala, mari, ahlada, gilike mara, peralu, pyi- 
nyoung, maha-nuga, vata, etc. A large tree wHcli tlirows down numerous 
aerial roots from tlie brandies. It is found in the Sub-Himalayan forests 
from Peshawar to Assam; in the deciduous forests of Bihar, Chota 
Na^ur, Orissa, Circars, Central Provinces, Bombay Presidency and South 
India; less commonly in evergreen forests and in the low country of 
Ceylon. It is wild, but doubtfully indigenous, and is also largely planted 
throughout India for its shade. Indian Gardening gives an account of 
the famous specimen in the Botanic Gardens, Calcutta ; described also 
by Sir George King (1895) in the Guide to these Gardens. 

It yields an inferior Rubbeb. According to Hooper {Rept, Labor, Ind. Mus. Bjibber. 
(Indust. Sec.), 1905-6, 25), the latex contains only 12’4 per cent, of caoutchouc 
and 82*2 per cent, resin. Is employed in Lahore in the oxidation of copper. As Kbre. 
a Medicine the juice is applied externally for pains and bruises, and used as Medicine, 
an anodyne in rheumatism. An infusion of the bark is regarded as a powerful 
tonic in the treatment of diabetes. The leaves are heated and used as a poultice. 

The fruits ripen from March to June, according to locality, and are eaten in 
times of famine ; it would moreover appear, in addition, that in many parts Food, 
of the country the young tender shoots and leaves, as also the bark, are eaten. 
lAgri. Ledg,, 1904, No. 4.] The twigs and leaves are grazed as Foddeb by Fodder, 
cattle and elephants. The Wood is of little value, but is durable under water Timber, 
and, therefore, utilised for well-curbs. If carefully cut and seasoned it can be 
made into furniture, and is sometimes employed for boxes and door-panels. The 
wood of the aerial roots is used for tent-poles, cart-yokes and banghy-poles. 

The banyan is one of the numerous hosts of the Lac insect. By the Hindus it Lac. 
is regarded as sacred, and plays a^ great part in connection with their religious 
^remonies. {Of. Pliny (Holland, transL), i., 860 ; Linschoten, Voy. E. Ind. (ed. 

Hakl. Soc.), ii., 53-8; Pyrard, Voy. E. Ind., etc., 1601 (ed. Hakl. Soc.), ii., 370, 
etc.; Tavernier, Travels Ind. (ed. Ball), ii., 198 ; Fryer, NewAcc. E. Ind. andPers., 

1672-81, 105; Buchanan-Hamilton, Stat. Acc. Dinaj., 163-4; Hohson-Jobson 
(ed. Crooke), 65-7; Pharmacog. Ind., 1893, iii, 338 ; Yearhooh of Pharmacy, 1899, 

466-7 ; Agri. Ledg., 1901, No. 9, 212, 235, 263 ; 1902, No. 1, 53 ; Joret, Les PI. 
dans L Antiq., etc., 1904, ii., 291—2 ; Workman, Through Town and Jungle, 1904, 

39-40 ; Dunstan, Imp. Inst. Tech. Bepts. {on latices of P. comosa and F. indica), 

July 13, 1905 ; Cmmingham, Plagues and Pleasures of lAfe in Bern., 1907. 

65-86, 339, 358-60.] 

F. Caplca, Lmn.; Bee. Bot. Surv. Ind., i., 136 ; Woodrow, Oard. in Ind., Edible Pig. 
1899, 451-3 Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 211-3. 

Tiis species is the Edible Eig of Europe, the Smyrna Fig, also anjir, himri, 
fagu, fagari, sJiimai-atti, tietJiie, ten. Several varieties are cultivated in 
many parts of India, especially in Baluchistan, Afghanistan and Kashmir. 

. ^ mouldy soil is required with a considerable quantity of Kme com- OoltiTaUoB. 

bmed with thorough drainage- The trees are propagated by cuttings, of one-year- 
oid wood, planted in shady beds in February. There should be about 10 to 12 
feet between each root. As a ferthiser about 50 lb. of well-decayed village sweep- 
mgs may be applied to each tree after the crop is gathered. The plant begins 
to bear FBmT in the second or third year after transplantation and continues for Edible Fruit, 
twelve to fiReen years. It fruits twice a year. The first season commences in 
June-July, but it is imt allowed to ripen lest it should injure the second crop, 
which ^mmences m January and is by far the most valuable. Figs for drying 
should be cut froru the tree and carefully placed in trays and boxes. To improve 
the colour and soften the skin, the figs, before drying, are sometimes exposed 
to the fi^es of burning sulphur or are dipped in a hot solution of salt, saltpetre 
or^ lye; but the former practice gives the fruit a very unpleasant taste and is 
mjurious to the health of the consumer. The drying ground should be a clean 
space outside the orch^axd where the figs may be exposed to the full rays of the 
s^. Tm figs shomd be turned twice a day at first, and once a day in the later 
stages. Drying within six or seven days yields the best quality. So far as Tnrlifl. 
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SPECIES OF INDIAN FIG 

is concerned it would appear that the most approved variety is that found at 
the village of Khed Shivd.p-ar, 14 miles south of Poona at an altitude of about 
2,200 feet, but the fruit of Baluchistan, Afghanistan and Persia is superior to 
the Indian. As a Medicikb, the dried fruit is demulcent, emollient, nutritive 
and laxative. [Cf. Pharmacog. hid.-, 1893, hi., 342-5; Eisen, Handling and 
Curing of Pigs, pn Ind. Agri., Nov. 1, 1897, 348 ; April 1897, 128 ; Feb. 1, 

1898, 57 ; Butt, Mat. Med. Hind., 1900, 291 ; Bepts. Agri. Exp. 8tat. California, 
1894, 1896-8, 1900, 1903-4 ; Cyprus Journ, 1905, ii, 76.] 

F. Cunia, Ham.; Bee. Bot, Surv. Ind., ii., 65, 139; hi., 103; Agri. Ledg., 1904, 
No. 4, 27-8. The hhewnau, dumhur, riu, hanhya, sangji hanai, poroh, ye-hha-ong, 
jonua, etc. A moderate-sized tree of the Sub-Himalayan tract from the Chenab 
eastwards ascending to 4,000 feet, Bengal, Orissa, the Circars and Burma, 
usually on the banks of streams or in ravines. Lao is produced on this tree. A 
fibre is obtained from the bark which is used for tying the rafters of Native houses. 
The fruit ripens about July to October and is eaten in India, though somewhat 
insipid. The wood is not used economically. The leaves are rough and some¬ 
times employed in place of sandpaper. 

F. elastiea, Roxb,; see India-rubber (pp. 651-5). 

F. g*lomepata, Eoxb.; Rec. Bot. Surv. Ind., ii., 139, 188; iii., 103. 
The gular, aroa tue, jagya dumar, dumer, Iowa, dimeri, tchongtay, thoja, 
fanwa, Jcrumbal, hathar, dadhuri, umbar, ormul, rumadi, atti, moydi, kulla- 
hiih, yetha-pan, udumhara, etc. A large tree noticeable from its being 
deciduous in tbe middle of tbe rainy season. It is found on tbe Salt 
Eange, tbe outer Himalaya and Sub-Himalayan tract from Kashmir 
eastwards ; in Assam, on tbe Kbasia bills and in Bengal; in Burma, 
Central, Western and Southern India, and in Ceylon. 

It produces a viscid Gxtm which is made into birdlime ; Hooper (Bept. 
Labor. Ind. Mus. (Indust. Sec.), 1906-7, 6) mentions that the latex contains only 
4*9 per cent, caoutchouc and 94*0 per cent, resin. It bears large fruits in profusion, 
which ripen all the year round, are eaten both ripe and \mripe, and are con¬ 
sidered a useful famine Food, being ground to a powder and mixed with flour. 
The leaves are used for cattle and elephant fodder. The Wood is not durable, 
but is utilised for well-frames and for rough purposes, such as outhouse doors 
and cross-pieces for carts. [Cf. Pharmacog. Ind., 1893, iii., 338-42; Duncan, 
Dyes and Dyeing, Assam, 1896, 25; Innes, Jungle Prod., 1897, 8, 11 ; Butt, 
Mat. Med. Hind., 1900, 321 ; Agri. Ledg., 1902, No. 1, 53 ; 1904, No. 4, 28-30.] 

F. infectopia, Roxh.; Rec. Bot. Surv. Ind., i., 94 ; ii., 138,188,340, etc. 
The pilkhan, ramanjir, pakri, haim, pdJear, baswesa, prab, safed Jeabra, 
kangji, pepere, serilli, war, batbar, jangli pipU, trimbal, bassari, jovi, 
tsjakela, nyaunggyin, kalaJia, plaksha, etc. A large (at first often 
epiphytic) tree found in tbe Sub-Himalayan tract from tbe Salt Eange 
to Sikkim, and thence throughout India, Burma and Ceylon. It is 
more commonly planted than wild. There are in India three varieties. 

The bark is said to yield a fair Fibre. The bark is one of the five known as 
panchavalhala, or the five barks. The young shoots' are eaten by the Natives, 
and the leaves make good elephant and cattle fodder. The Wood is sometimes 
used for charcoal, but not otherwise. [Cf. Butt, Mat. Med. Hind., 1900, 235 i 
Innes, Jungle Prod., 1897, 9.] 

F. peligiosa, Linn. ; Cameron, Bor. Trees Mysore and Coorg, 1894, 
283-4; Rec. Bot. Surv. Ind., i., 70, 89, 185, 209, etc. ; Ind. Gard., March 

1899, 87 ; Woodrow, Gard. in Ind., 1899, 453. Known as the pij)al or 
peepul, the asvattha of the classics, and by the following, among many 
other vernacular names : — pvpal, ashvatha, aswat, hesar, jari, bor-bur, 
ali, arasa, rdi, ragi, basri, kaspaih, nyaung-baudi, bo, etc. A large tree 
(usually starting as an epiphytic) without aerial roots. It is found in 
the Sub-Himalayan forests from the Panj4b eastwards ; Bengal, Orissa 
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and tile Circars , Central India and Upper Burma. Is extensively culti- 
vated and held sacred both by Hindus and Buddhists. 

The bark yields a tenacious milky juice, which hardens into a substance mikv Sao 
resembling Caoutchouc. Hooper (Bept, Labor. Ind. Mus. (Indust. Sec.), 1905-6, 

25) mentions that a sample examined by him contained only 12-5 per cent! 
caoutchouc and 84*8 per cent, resin. The stem has also been stated to afford a 
resinous Gum, used as sealing-wax and employed by artificers to fill up the Uum. 
cpities of hollow ornaments. In the Ahmedabad Gazetteer (iv., 24) it is said to 
give a wax which is used in staining ivory red, but as this tree is one of the chief 
sources of Lac, this gum may simply be the excretion of the lac insect and not a Lnr 
gum at all. Among the Santals the milky sap is known as Ure. A birdlime is 
prepared from it, called shelim in the Deccan. From the bark a Fibee is extracted, Fibre 
which was formerly made into paper in Burma and employed in the manufacture Paper 
of the umbrellas of that province. The bark is a useful Tam and yields in boding Tan 
water a dye of a faint reddish-fawn colour. With other barks it is converted into 
a black Dye, while the root boiled in water with alum gives a pale pink on cotton Dye 
cloth. The leaves, bark and fruit are all employed in Native Medicime. The Medicine 
small figs as also the bark are used as famine Foods, and the twigs and leaves as 
elephant and cattle fodder. The Wood is utilised for packing-cases and for fuel Podder 
occasionally also for charcoal. {Of. The Bower Manuscript (Hoernle, transl ) Timber 
1893-7, 186 ; Duncan, Dyes and Dyeing, Assam, 1896, 25 ; Innes, Jungle Prod 
1897-9; Agri. Ledg., 1902, No. 1, 53; 1904, No. 4, 31 ; Joret, Les. PI dans 
UAnUq., etc., 1904, ii., 293-4.] 


FISH AND FISHERIES OF INDIA.— Day, Fa.Br. Ind. {Fish, D.E.P., 

2 vols.); Pisces. The information available regarding the Fish and iit, 363-97. 

Fishebies and the associated industries of India is very extensive and 

varied. ^ The space available here may perhaps accordingly be best utilised 

by furnishing as complete an enumeration of the more valuable works, reports 

and magazine articles as possible. This may be referred to (1) a citation of 

general publications, then followed by (2) a series assorted provincially *— 

Marco Polo, Travels, 1290 (Fish in Aden) (ed Yule), ii., 377 ; Linschoten 
Voy. E. Ind., 1598 (ed Hakl. Soc.), ii., 11-7; ManMslo, Travels, 1662, in Olearius 
Hist. Muscovy, etc., 87 ; Fryer, New Acc. E. Ind. and Pers., 1675, 67 116 119 ’ 

Tavernier, Travels Ind. (ed. Ball), 1676, i., 75; Terry, Voy. E. Ind.Ved *1777)’ 

7-11; Buchanan-Hamilton, Fishes of the Ganges, 1822, in Montgomery Martin! 

Bist. E. Ind. (a work that incorporates all the results of Buchanan-Hamilton’s 
survey of the districts of Bengal, 1807-13), 1838, 3 vols.; Crawfurd, Journ. 
to Ava, 1834, ii., 176; Robinson, Desc. Acc. Assam, 1841, 119-23; Cantor 
Fishes of the Bay of Bengal, in Proc. Boy. As. Soc., 1838, 52 ; Royle, Production 
Ismgla88,lU%; Vi^e, Travels, 1848, ii., 409; Crawfurd, Diet. Ind. Islands, 

Fisheries of Ind. Empire ; also Sea Fisheries, 

F'^shes and Fisheries of Bering., in Hunter, Stat. Acc. Beng., xx., 

Fod in Ind., 1897 ; Anderson, Mandalay and Momein, 

1876, i^derson. Fisheries Exhih. Oat., 1884; Hunter, Fish Ouring, in Invp. 

y*’ Bamboo Fishing Bods, Ind. For., 1887, 

xm., 522; 1888, xiv., 418 ; 1889, xv., 92; 1897, xxiii., 148, 207-8 ; Journ. 

Bomb Nat. Ihst. Soc., xn., 194-201, 404-9 ; xiii., 113-20, 355-61; also Trawling, 

Townsend, Deep Sea Fishing, xiv., 372-4; xvi., 318-33; Bassett- 
Smith, Po%sonous Fish, xv., 719-20; Simmonds, Waste Prod., 1876, 120; Allen 
Oomm. Organic Anal., 1898, iv., 20-73; Hobson-Jobson (ed. Cooke), 1903, 126! 

Leach, Food Inspect, and Anal., New York, 1905, 198-9. 

oorrPf Buchanan-Hamilton in Montgomery-Martin, l.c. Bihar and Patna, 

L F>irmjpur, 765-74; Purnea, 190-4; Bangpur, 

584--94; Gorakhpur, 508-11 ; Sen, Bept. Agri. Stat. Dacca, 1889, 57-60; Banerjei, 

Agri. Outmek, 203. ITmited Pbovimoes: Gaz. Bandelkhand, 1874, i., 249-50; 

1875, u., 52-8 ; Etawa, iv., 245-6; Oy^dh, 1878, iii., 99-100; Gorakhpur, 

^81, VI., 318-20; 1881, vi., 570-82; Shahfahan^ur, 1888, ix., 34-9; 

Himalayan Dist., 1881 7^81. PamjIb : Gaz. Muzaffargarh, 1883-4, 

30-2; Ludhiana, 1884, 17. Baluohistam: Hughes-BuUer MS., New Gaz. 

Bombay AMD Smi>: Gaz. Kaira, 1879, iii., 20-4; Batnagiri, 1880, x., 99-103; 

Thana, 1882, xm., 54-9; Kanara, 1883, xv., 107-12, 300-14; Kolaba, 1883, 
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xi., 37-9, 68-71 ; Janfira, xi., 474-82 ; Kathiawar, 1884, viii, 106-7, 154; 
Ahmednagar, 1884, xvii., 41-5 ; Sholapur, 1884, xx., 18-22, 151-6 ; Dharwar, 
1,884, 42-4; Poona, 1885, 87-93, 387-93. Cbittbal Pbovinoes : Fuller, 
Fishing Instruments, 1883. Mysore : Buchanan-Hamilton, Journ. Mysore, 
etc., 1807, iii., 105-6, 342-5. Madras : Sturrock, Man. S. Canara, 1894, 46-8 ; 
Thurston, Sea Fisheries of Malabar and S. Canara, in Madras Mus. Pull., 
1900, No. 2. Andaman Islands: Admin. Bepts. Burma : Fenwick, Journ. 
Agri.-Hort. Soc. Ind., 1849, vii., 67 ; Smeaton, Fishing Implements (reprinted 
by Mukharji in Amsterdam Exhib. Gat., 1883) ; Pr. Purma Gaz., 1880, i., 641—97, 
417-8; Settl. Passein, 1883, 20-2; Gaz. Mergui, 1880, 19-28; Henzada, 1886, 7 ; 
Amherst, 1893, 31-7, 39 ; Sagaing, 1903, 29-32; Toungoo, 1901, 25; Bept. 
Inland and Sea Fisheries in the Thongwa, Myaungmya and Passein Dist. and 
Turtle-hanks, Irrawaddy, 1902 ; Max and Bertha Ferrars, Purma, 1900, 89-90; 
Nisbet, Purma under Prit. Buie and Before, 1901, i.^ 361—2. 

TFe following are some of the chief commercial headings under which 
particulars regarding fish and fish products may be found in this work; 
Beche-de-Mer (p. 122); Fish and Fisheries (the present article); Fish- 
maws and Shark-fins (p. 542); Isinglass and Grlue (pp. 542-3, 695) ; 
Oils and Fats—Animal (pp. 811-4). 

Other kindred subjects arePearls and Pearl Fisheries (p. 557); 
Shells: Conch, Chank, Mother-of-Pearl, etc. (pp. 558, 989). 

If may be said that while the products afforded by fish are many and 
varied, the information available regarding them is fragmentary and un¬ 
satisfactory. The majority of fish are of course cooked and eaten either 
fresh or after being salted, sun-dried, smoked, pickled, preserved in oil, etc., 
etc. But unfortunately it is next to impossible to learn actual particulars 
of the fisheries and fish-curing industries that could be regarded as of a 
practical and commercial value. Much has been published, but either of 
a purely scientific character or of a most discursive nature. 

Bengal. PRODUCTION,—Bengal — ^In the trade returns of Bengal, for example, 

Exports. repeated mention is made of exports in dried fish and prawns. It is also 

known that a fair business is done in smoked, pickled or otherwise pre¬ 
served mango-fish, Msa (sable), and legti (cock-up), the last mentioned 
being often prepared in the form known as “ tamarind-fish,’’ but nothing 
for certain is known of the sources of supply or the centres of manufacture 
Calcutta. in Bengal or even in Calcutta. It is recorded that Calcutta obtains fish 
Supply. Goalundo, from East Bengal, from Diamond Harbour, from Mutta 

and other localities in South Bengal. Moreover, though repeated efforts 
have been made (and indeed are being made) to organise a systematic supply 
of sea-fish, the Calcutta market is almost exclusively met by fresh-water 
fish. The supply of excellent hegti, procured both direct from the rivers 
or from special rearing-tanks, is very great and the quality excellent. 
During their respective seasons both mango-fish and Mlsa are plentiful, the 
latter caught very largely in the Ganges and conveyed by special fish trains 
Tank Eisb. to Calcutta. Tank-reared fish may be spoken of as an important feature of 
the Bengal supply. The sale of live fry for the purpose of annually^stocking 
tanks is accordingly a fairly important special industry. The fry are 
caught on the surface of the shallow water near sandbanks in the rivers, and 
are carried inland in earthen pots to be sold to the owners of rearing-tanks. 
Upper Upper India may be spoken of as entirely dependent on its rivers 

India. for its supply of fish. At onetime a great effort was made to convey 

sea-fish from Karachi as far inland as Simla, but the venture was 
Poor Supply. evidently not profitable as it was discontinued. The military stations 
of the Panjab, however, do in some cases get fresh sea-fish from 
Karachi. Near the larger rivers the towns such as Lahore, Delhi, Agra, 
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Allahabad, etc., obtain a fair supply at certain seasons, but fisb is by no 
means tbe important article of diet in Upper India that it is in the western, 
southern and eastern provinces. In Assam excellent river-fish may be Aana-m. 
had, one of the most highly prized being the hassa, which when smoked 
is an excellent addition to the breakfast table, and by some the King-fish 
—Semiplotiis maccleUandl (Day, l.c. i., 281)—or 8undarii& even more 
highly prized. 

Bombay and Sind. The trade returns of Bombay frequently make Bombay 
mention of bummelo (“ Bombay duck ”), “ tamarind-fish ” of various and 
qualities, such as seir (white-pomfret)—the best quality. Bombay has Karachi, 
an excellent supply of sea-fish, and accordingly fresh-water fish are nearly 
as rare in the western capital as sea-fish are in the eastern, Calcutta 
visitors to Bombay accordingly much appreciate the pomfret and sole 
they receive there, just as the Bombay visitors extol the Calcutta begti 
and mango-fish. Bombay oysters have, as a rule, an evil reputation among 
Europeans, but all the same there exist extensive beds for their production 
and a by no means unimportant traffic in that shell-fish. The exports to Erpoi-ts. 

China of Shark-fins and Fish-maws (see p. 549) are by far the most 
important single item in the Bombay foreign trade in fish. Karachi holds, 
however, an even more important position in the fish trade of Western 
India than Bombay. The oysters of Karachi are regarded as the best in all oysters. 

India. The pomfret, sole and other fish procured in Karachi are excellent, 
and of a flavour only to be compared with those in the extreme south,' 
such as at Cochin and Calicut. A large trade is at the same time 
done in shark-fins and fish-maws from Karachi, as also in Isinglass and 
Fish-oil (p. 545). The Persian Gulf trafiic in salted and sun-dried fish is 
very ancient. Marco Polo {Travels, 1290 (ed Yule), i., 102, also n. 109) 
alludes to the people of Hormuz hving on dates and salt fish. Date and 
dry-fish diet is alluded to also by Ibn Batuta. 

Madras.— -This is perhaps the most important province in the fish South 
trade of India. From ancient historic times the sun-dried, salted and India, 
pickled fish of the southern Malabar Coast have not only permeated over Pisu curing, 
a large part of India but been carried to foreign countries. Difficulties in 
the Indian fiscal regulations with salt have for some years been loudly pro¬ 
claimed as having restricted if not curtailed that industry, and the subject 
has received (and is receiving) the most careful consideration not only of 
the local but of the Imperial Government. The tamarind-fish of Cochin 
IS chiefly made from the seir, and the fish-oil—so much extolled over India on. 

—IS made mainly from the sardine (see Oils, pp. 644-5). Under B^che- 
de-Mer (pp. 122—3) reference has been made to the Madras traffic in sea- 
^ v^’t. specially cultivated at several centres, and the supply Liberal supply. 

IS both large and excellent. South India has thus a liberal stock of most 
admirable sea-fish (pomfret, sole, sardine, etc.) of all kinds, and in the 
yieinity of its large rivers a supplementary supply of fresh-water fish. 

Important fisheries exist, as well as valuable industries in Pearls, Conch, 

Chank and Mother-of-Pearl (see p. 667). 

. Eimma.—Bpea,lring of Further India, the trade returns show a con- Burma, 
mderable traffic in locally produced sea-slugs, as also in foreign slugs sea-siogs. 
imported and to a certain extent again re-exported.. There are also 
valuable local fisheries and fish-curing centres in Burma. The salting and 
preser-vmg of fish have in fact assumed special forms more or less character¬ 
istic. The Gazetteer of Upper Burma and the Shan States (ii., pt. i., 433) 
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gives, for example, a useful sketch, of the fisheries and trade in fish on the 
Irrawaddy. 

CHIEF INDIAN PISH AND FISHERIES.—The following are some of 
the more important aspects of the fish supply of India, of fish products, and 
of the special preparation of fish, met with in Indian commerce :— 

1. BOMBAY DUCK’’ Oi? BUMMBLO PISH. —This is the fish— 
neherens (Day, l.c. i., 412), known in the vernacular as nehare, humalOf cucah 
sawahri, coco mottah, luli, etc. It is common in the seas and estuaries of India, 
more especially Bombay. It is highly esteemed as food when eaten immediately 
after being caught. Since it rapidly goes bad, it is at once salted and subse¬ 
quently sun-dried, and in that condition alone is known to most people. It is the 
relish served with curries that bears the name “ Bombay Duck ”—a quaint and 
obscure name that has an analogy in “ Digby chicks.” Boswell (Tour to the 
Hebrides, 1773) compares the Bombay ducks to the sun-dried whitings of 
Aberdeenshire, known as “ Speldings,” 

2. FRBSH-WATER PISH .—It would occupy much space to mention all the 

fish of this class that might be regarded as worthy of interest. A special feature 
of Indian rural life, and one that is capable of considerable improvement, is the 
rearing of fish in tanks, an industry already briefly alluded to. Tanks are 
necessities of life in large tracts of country in order to supply water, and that they 
are utilised as sources of edible fish is not only natural and economical but essential 
to the purity of the water. A large number of the Indian fresh-water fish naturally 
frequent backwaters of] the rivers j in other words are not averse to live in 
tanks. This has led to the traffic already mentioned of catching and selling 
live fry with which to stock tanks that are even remote from the rivers. The 
following are some of the better known river-fish, many of which can be reared 
in tanks :—Awthas sefifuietiH (Day, l.c. ii., 367), the Climbing Fish or coi, sennal, 
nga~pri, haruan, etc .; these are often carried alive by the boatmen of the Ganges, 
being killed and cooked as required. They may be kept alive for a long time in 
damp earthen pots and thus conveyed to a distance, itarhuft, the Carp ; various 
species, especially mirtma (Day, l.c. i., 300), the sarana or durhie, and JB- 
{tc. i., 307), the mahasir; most highly prized of sport-giving fish and found 
in hill streams. houi {l.c. i., 352), the trout of Indian streams. 

Catia htteJutnuni (l.c. i., 287), largely employed for stocking tanks in Bengal, 
United Provinces and Panjab. cinpea iiuJui (l.c. i., 376), the sable or hilsa, a 
sea-filsh that passes up most of the rivers of India and Burma, and is one of the 
most important of the fresh-water fishes. JEutropUeJituyfi 'mieUn (l.c. i., 128), 
the bassa of Assam, is found in most of the larger rivers of India. (l.c. i., 

256), the Kalban fish: several species are common in the rivers and much used 
for stocking tanks, such as x. eaihastt (l.c. 1, 259), Panjdb, Sind, Kach, Deccan, 
etc., gonins (l.c. i., 261), the cursa, much used in the United Provinces, Bengal, 
Orissa, Ganjam and Eustna. x. rohifu, (l.c. i., 262), the ruhu or rui, an excellent 
fish, and accordingly carefully propagated in the tanks of Bengal. OpUigcephaitts 
(l.c. ii., 360): several species of the so-called Walking Fish or Murral, such as 
fx harca (l.c. ii., 361); may be carried in damp vessels for great distances, sold 
alive, and cooked as required, o. martaiiw (l.c. ii., 360) and o. stv^iat%w (l.c. ii., 
363) are excellent for stocking tanks. JPsetiaeniropUm tttahree (l.c. i, 138), Poona 
and Deccan, mtu ibt€cf»€in€€ini (l.c. i., 165), foimd in the Tumna, Ganges and 
Irrawaddy, is valuable for its capability of retaining life long subsequent to the 
removal from water. 

3. PISH^MAWS AND SHARK-PINS : /5/ArGJL4SS.—The trade in these articles is 
a fairly ancient one. Milbum (Or. Oomm., 1813, i., 109, 283) makes reference to 
them. “ Fish-maws,” he says, “ are an article of trade from various parts of 
China, where they are much esteemed.” So again, “ Shark-fins are an article 
of trade from the Arabian and Persian Gulfs and from thence to China; they 
are esteemed very strengthening by the Chinese.” “ They are likewise prepared 
on the Malabar and Coromandel Coasts and many of the islands in the Indian 
Ocean.” The commercial products given as the title of this paragraph are not, 
however, the only products afforded by the group of fish placed in this position. 
The flesh (especially of the yoimg) is often valued as an article of food; the fins 
are employed in making jellies and soups, mainly by the Chinese; the livers afiord 
an oil, which when carefully prepared (more especially of certain species) is spoken 
of as a useful substitute for cod-liver oil; and the skin of most species is made into 
the substance Imown as Shagbeek. The group of fish here indicated might be 
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defined as the Sharks,^ Bay-fish, Skates and Saw-fish. On the other hand, fish- 
maw, which in a purified form is known under the name of isinglass (or, to be 
more accurate, fish isinglass) is a substance usually obtained from a widely 
divergent assemblage of fish. It is simply the “ sound ’’ or ‘‘ air-bladder ” and 
might be prepared from almost any fish, though certain species are more highly 
valued than others. It may accordingly be desirable to refer these to two 
sections:— 

(а) Day (l.c. i., 3) wrote, ‘‘ These fish are employed as food, and 
portions of them, especially the fins, are largely exported from the Indian to the 
Chinese markets. In China Dr. Cantor observed that the fins were not exclusively 
selected from the sharks— seiacHoidei —but equally from the rays— Matoidei, 

Among those examined at Penang were foimd to be fins taken from the fishes 
belonging to the following genera :— CaroliaTUts, Xygm^ia ^ Steyofitoma, JPvistiSf 
Mhinohafns, Tv-ygoii and MyiiohitUs. Gelatine is obtained from the larger Gelatine Glue, 
fins, glue from the smaller. All except the caudal fins are cut from the 

fish at the root, so as to leave as little fiesh as possible. The root is dipped into 

wetted lime (chunam) and then the fins are dried in the sun, and according to 

their value they are divided into two kinds: “ white ” and “ black.” The white White and 

consists exclusively of the dorsal fins, which are on both sides of a uniform light 

colour, and are expected to yield more gelatine than the other fins. The pectoral 

ventral and anal fins pass imder the denomination of black fins ” ; the colour^ 

however, varies from buff to grey or brown, and most of them are of two different 

colours, the upper surface being dark and the lower light. The black fins of 

course are the most niimerous, and supposed to yield a comparatively small 

quantity of gelatine.” In another passage Day {lx. i., 5) remarks :—“ The 

fins of the sharks are removed and dried in the sun. Strips of the flesh are also 

salted as food and the livers boiled down for the oil they contain.” “ Some forms Salted Flesh. 

of large sharks, as ctaieoeenio, which have the edges of their broad teeth sharp or 

coarsely serrated, cannot be captured by nets, as they at once cut their way out. 

But nets are suitable for such species as possess conical teeth; these last may Nets, 
likewise be taken by baited hooks attached to cords composed of many strands, 
through which the teeth penetrate but do not cut.” A curious circumstance 
regarding the special nets used on the coast of Karachi may be here mentioned, 
namely that they are made very largely of the fibre derived from €€iiofvopi^ 
procera (see p. 206), a fibre hardly utilised in any other part of India, but the 
place of which is taken in Eastern India by rhea fibre (see p. 157), both fibres 
being selected on account of their great strength and durability under water. 

The following are the chief Indian fish that afford “ Shark-fins ” :— JL'etohaUs 
mtrinurl (Day, l.c. i., 59), the Devil Fish ; Ifagariim mrrellU {lx. i., 194), the 
fresh-water shark, the hunch or gunch; Cn^cn^rias uctitiaens {lx. i., 11), a shark 
of the coast of Sind and the Indian Ocean ; e. ff€ingetictt» {lx. i., 13), one of the 
most ferocious of Indian sharks ; e. Unrhatus (l.c. i., 17); fj. 

{l.c. i., 14), caval sorrah or raman sorrah ; and €. wieuisorrah (l.c. i., 16); 

IPristis cttspiaat^» {lx. i., 37), the Saw-fish ; T'teroplatea, nHcriira, (lx. i., 56); 
nhynchohatua aneylostoni^ts (l.c. i., 41), the Mud-skate ; jB. fljedaettsis (lx. L, 

40), the ulavi ovranja; sephen (l.c. i, 50), the Bay; or. ttarnak (l.c. i., 63), 

the sankush, hankus; and Zygmua maiietis (l.c. i., 22), the Hammer-headed Shark. 

(б) ajsd(see Isinglass, p. 695).—Vulgarly the term Isinglass Isinglass. 
IS sometimes given to Mica. The English word is a corruption of the Dutch 
huisenhlas (= sturgeon-bladder). It may be obtained from many substances, and 
according to the Greeks it was icethyocoUa or fish-glue. As already explained, the 

finer quahties are the “sounds ” or “air-bladders” of fish. The true isinglass 
of European commerce is the sound of the sturgeon (Acipense'v'), Brazilian 
isinglass is derived from one or two species of suuvti»^ and the Indian isinglass 
from one or other of the following fishes 

emiatxis, fa,ieaTit€8, gtigora,, and sag<iv* (Day, l.c. i., 173-88). These are 

largely prepared and salted on the Western Coast (Karachi), but at the mouths 
of the Ganges there is also a fair and improving trade:— Oateog&niosufi 
(Z.c. i., 190); Otoiithtis wiactiiattw (lx. ii., 127)., fhehirralU of Orissa; o. mher 
(l.c. ii., 128),_ the jarang-gigi (or pichepierre) of Pondicherry; JPristipomM 
gxtoraca (lx. i., 512), the gouraka ; Ser'ratius diueavithus (l.c. i., 449), the 
damha ; SHumHa ga-vigetlea. (l.c. i., 146) ; and the Vxmh'H.xtu Tusselltt (l.c. ii., 

110). [Of. Boyle, Prod. Isinglass; Day, l.c. (Fishes) i., 3, 5, 7-63; Hunter, 

Imp. Gaz., iii., 434.] 

4. FISH MANUHB ^—When procured in excess of demand for human food, large Manure. 
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quantities of fish are utilised as manure near the coast towns of India, very much 
as in some parts of Europe. Thurston {Bull. Mad. Mus., 1900, No. 2., 120-3) 
gives much information on the extent to which the sardine is employed as 
manure, the supply ranging from 2 to 515 tons a year. Fish manure is not un- 
Imown to the coffee planters, and Mollison says that for sugar-can© culture this 
manure is much valued. The Malayas consider the fish MeHe^teis {l.c. 

ii., 214) as specially suitable as a manure for fruit trees. [Cf. Simmonds, Waste 
Prod., etc, 155-77; Lehmann, Eept. Agri. Quit. Ghem. Mysore, 1901-2, 14; 
Mollison, Textbook Ind. Agri., i., 107-8.] 

Medicine* 5. MBDICJNB .—The bile of certain species of fish is believed to be a valuable 

Indiaa Ood-Hver medicine, ©specially that of the ruhu or rut {x^itbeo vomta). \Cf. Taleef Shereef, 
(Playfair, transL), 1833, 150.] The brine of pickled fish is alluded to by Paulus 
.^gineta (Adams, transL, iii., 81). Fish diet is by the Hindus considered safer 
for invalids than the flesh of other animals. The oil prepared from many species 
is used as an efficient substitute for cod-liver oil. 

Ngapee. 6. NQAPBB {Ngapi ).—In an official report issued in 1902 (though not offered 

for sale) by the Government of Burma on the Inland and Sea Fisheries, refer¬ 
ence is made to the aceoimt of this preparation as given in the Dictionary. The 
passage in question was reprinted direct from the description of Tenasserim, 
written by H. Fenwick in 1849—presumably an authority on Burmese matters of 
the date in question. The recent official publication enumerates and describes 
some eighteen different forms of ngapi, the particulars given occupying five pages 
of closely printed foolscap. It concludes by asldng the question, “Why does 
Smell of, ngapi smell, it will be asked ? Because, however carefully the stuff is made, there 

must be always a considerable proportion of uncured flesh, flesh that the salt 
cannot reach. This flesh decays and rots, but the rest is properly cured fish.” 
To many persons preserved fish in any form is objectionable. The danger 
of eating a proportion of rotten uncured flesh, however small, may be suggestive 
of poison and doubtless dictated the appellative “ semi-putrid fish ” used 
by Fenwick. The folloy^g passage from Nisbet {l.c. i., 361) fairly represents 
Preparation. all that is known regarding the preparation of ngapi. “ Immediately after being 
caught and brought to land the fish are either scaled by hand or have the scales 
roughly brushed off with a frayed bamboo, and are then thrown into a wooden 
trough, the larger being gutted and deprived of head and fins. After being 
rubbed with salt they are packed in baskets and pressed down by means of a 
board weighted with large stones. Next morning they are impacked and again 
rubbed with salt, then spread out on thin bamboo mats to dry in the sun until the 
afternoon of the following day, when they are packed alternately with layers of 
coarse salt in large earthenware jars placed in the shade. To retard the process 
of liquefaction of the salt, the powdered bark of the ondon tree {i/itsmn 
sehifora) is mixed with it; but, during the three to five weeks this rough 
method of pickling is allowed to continue, the oily brine oozing to the top and 
evaporating, sometimes becomes so full of maggots before drying up that fresh 
have to be added. The scaleless siluroid mud-fishes are those 
most easily treated in this way.” 

MgatMlauh. “ Greater care is taken in the preparation of ngathalauk {eittpea paiasnn), 

the hilsa of Indian rivers, which are simply gutted but not otherwise cleaned, 
and then salted and sun-dried before being spread between thin bamboo mats and 
pressed for about three days. These dried fish {ngachauh), the daintiest of 
Burmese condiments, are both in preparation and in transport handled separately, 
whereas the stinkingly offensive ngapi is sold in bulk, in baskets and sacks. Both 
varieties are cooked by roasting or frying when used to flavour the meal of boiled 
rice.” 

Msh-paste. “ Along the Tavoy and Mergui coast a finer quality of fish-paste is made with 

shrimps^ and prawns, which are woBced up with salt when half-dried in the sun. 
As this is eaten uncooked, it is termed seinsa or ‘ raw food.’ The more carefully 
prepared paste, made with selected small prawns, is frequently used with curry and 
rice as a chutney by Europeans all along the Malay coast, where it is known as 
Baiachong. halachong ; and of recent years fit has competed with caviare as a bonne houche 

X).E.P., in the boulevard restaurants of Paris.” [G/. Mandelslo, Travels, 1639, in Olearius, 

il, 156; Hist. Muscovy, etc., 121; Symes, Emb. to Ava., 1795, ii., 371 ,* Crawfurd, Journ. 

iii., 368, to Ava, 1834, ii., 176 ; Gaz. Upper Burma and Shan States, ii., pt. i. 433.] 

376-6, 7. PISH-OIL may be referred to two sections :— 

379, 462. {a) Shark, Ray and Skate Oils. —These are sometimes treated separately or 

Eish-oils. mixed (as procured). In the former case an oil is often prepared from some of the 
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SAEDINE OIL' 

g)ecies that might be used as a substitute for ood-liver oil TVmo i 

peuded to a very great extent upon whether sardiles were or we nSS for 

these latter forms of ciup^uu^ are very capricious, sometimes forsS thl ooist 
for several successive years, and then aa xoisaising rne coast 

inillions. No livers under 40 lb. weight were ao^pted at^the^fictorr’S the 

largerones gave proportionally a greater amount of oil than the tm^W^ues 

sometimes livers of a great size were purchased. One weighed 290 lb and 
another from a female saw-fish, 14 feet long, 185 lb” Tt,f fift, j • 

mainly used for mui^^t^r^s^Xtlornrfre^^^^^^^ 

may be even employed as articles of food. Such oils annAnr Jl j < ?r 

water fish, all along the coast of India, and from freslfwi^r 

channels of the chief rivers. The followtos are th^fish if ’ 

In<^a , citvpea {l.c. 1., 373), the Sardine; c\ Uixiiailc i 376'^ thA^Jifl’hiA 

S’ Oil Sardine ; CyVtuL Jo2l«Se,.*o«a 

{l.c. n., 211), the Seer or konam-, rMheo poiiita {l.c. i., 262) the ruhu of Indian 
rivers • g«.«„e«e« (Z.c i., 145), found in tL est^iaries ofL^diaLd BmmT 

the oil of which is much valued as a medicine unrma. 

Trade in 0« -Thmston gives the fullest aiid most recent account of the Pish- 
oil trade of India. The foUowmg passage may, therefore, be abstracted from 
^ most mterestmg and useful reportHundreds of toks of flsW ^e saS 
o have been annuity exported from Cochin in former years, and I find that 
the average export thereof m the five years 1856 to 1861 w“ 19 ^0 c^. 
The oil trade is, however, reported to be decreasing year by year In some 
seasons the s^dines arrive ofi the coast in enormoL numbera or 'for^eteral 
years consecutively, they i^y be present only in quantities sifificient forpm- 
poses of food. The resifit of this irregularity is that one very important element 
of success m coi^ercial imdertakings-regular supply_is waiting. In “me 
years larp shoals of sar^es appear, and suddenly disappear. Contracts to 
the supply of oil are made on the arrival of the fishes, a^ in the event of 
their disappear^ce, the contractor loses heavily. The Natives of Coclto say 
always arrived regularly, and remained throughout 
the season. And the fishermen s behef is that they are at the present dav 
frightened away by the numerous steamers which call at Cochinf and rethe 
m search of a less disturbed spot. In addition to steam-boat traffic noC in 
fisW artille^ practice, the erection of lighthouses, gutting 

It ’as manure, burning kelp, and the wiokedhess of the people® 
have been c^ged vath being responsible for a falling ofi of the fish mpnlv 
jE’ryer naively remarks, of these alleged causes, only the last, iUs to 
^ and IS hkely to be, a permanent factor in the case.” 

The prep^ation of the evil-smeUing fish-oil is carried out in large iron 
cauldroM, m which the fish are boiled with a little water. The oil, as it exudes 
nses to the surface, is stramed through cloth, and stored in barrels The residue 

Sce^ds'^r ®®®T^’ cocoa“ardeM,TaS 

(rice) fields, etc. A rougher and cheaper process of oil-extraction bv which ths 
cost of caifidrons and firewod was saved, has practically been put a stop to as 
being an offensive trade. This process consisted simply in puttii^ the fislws into 

L Th’e ofi thTr^Sf defompoSn to 

m. ihe ofi then rose to the surface, and was removed with a scoop. By this 

S the^mfl°3 * small quantity of the oil was extraoteA^ A portion 

wJl Jf consum^ locally by boat-owners for smearing theh 

nut husk ’^°P®® (“®^® of tlie®coooa- 

nut husk) with which the timbers are stitched together. But the bulk is exnorted 

• Indian ports. The Natives believe that the ofiretmrffom 
Europe, masquerading m the gmse of cod-liver oil.’^ [Cf, Eastern India i 229 * 

f^ay in Hunter, Stat. Aoc.Bmg., xx., 85; Ja^nes’e 

^^nsOANo^rf' Tl^mston:, B-uU^Mad. 
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8. POISONS OP INTOXICANTS USED TO KILL F/S/f.-The following are the 

plants often used in India to kill fish: — A-ihifuziustiptaftta, andiw'ocera.; A.'namivtu 
Coceuitis, w. & A. (the seeds boiled in rice and made into a paste) ; Maianites 
MoxhwgJiii, Planch; racemoaa, BI. (seeds mixed with bait) ; JBassiu 

litityracen, Roxb. (bark used in S ikkim ) ; JBerhetHs at^istata, DC. (bark) ; Crota- 
lar-ia p€t/»himilatai Willd. (according to Hoopor, plant used) ; IPerTls elliptiea,, Benth. 
(bark and flowers); mospyi-os moiitanu, Roxb. (fruits); XimphoThia TU’ucalU^ 
Linn. ; JPUtygea Ij^iieopyrtis^ Willd., and -F. min't'ooiiirpa., Bt. (the barks) ; ^lyno- 
ttartHa otloratft, Bn. (the fruit) ; Myil^ioea/t^ptts venenata, Qaertn. (fruit used) ; 
Xjasiosiphon eviaeephalits, Dene, (bark) ; MUlettia IPiseidla, Wight (powder of 
bark and flowers) ; Mttnattiea sttherotta, Benth. (seeds and inner layer of bark) ; 
XtaniHa tinvnetomnh, Lamk. (bruised fruits) ; Sapiwni indien'tn, Willd. (the seeds 
used); SpUantUes Aemella, Linn. (fruits); StryeJinos Ntix-vomiea, Linn.; 
PTaisnva iPiseiMa, Roxb (bark thrown into tanks). 

It has been pointed out that many of these contain saponin. All are more 
or less acrid and bitter. It is generally held that the fish taken by this process 
are quite wholesome. The practice is most reprehensible, since young and old 
are killed and more therefore destroyed than can be used. [Hooper, Drugg. 
Bulk, Nov. 1890.] 

9. ROB. —The roes of certain fish are highly prized. They are often specially 
prepared and sold by themselves, just as in Europe the cod-roe is a recognised 
marketable article. The fish most generally resorted to for this purpose are 
the Gard fish of Malabar {MewirhampUns hitj/fonift) (l.c. i., 427), a fish found 
plentifully in the seas and tidal rivers of Bombay, Bengal and the Andaman 
Islands. So again the Corsula Mullet {Mngii cai^mtia) (kc. ii., 349) or the undala, 
corsula, in~ge~U, nga-sheng, etc., which Ainslie says afifords a kind of caviar 
(caviare), as also the Common Mullet {Mwyii teur) {kc. ii., 348), the hola-hende 
or muhlah, yields roes that are much appreciated and are sold sun-dried. 

10. SALTED AND DRIED PISH. —In official statistics this subject is dealt with 
under the following headings:—“Dry XJnsalted Fish,” “Dry Salted Fish,” and 
“Wet Salted Fish.” One of the most startling circumstances of the trade in 
fish is the fact that India is apparently not able to meet her own demands. 
Perhaps no other part of the globe (of a like magnitude) possesses so varied and 
extensive a series of marine and fresh-water edible fish, nor so many forms that 
lend themselves readily to artificial production in tanks and ponds. In spite of 
every advantage, however, the foreign imports far exceed the exports, thus showing 
that from one circumstance and another, India is not seH-supporting in the 
matter of fish. Whether this proceeds from unskilled methods and imperfect 
appliances, or from the want of proper regulations and protective measures, in 
the form of a Fisheries Act, or from the restrictions that prevail in the supply 
of cheap salt for fish-curing, or from the climatic and social conditions of the coun¬ 
try and people that are naturally opposed to the development of a fish-curing 
industry, are points of a highly controversial nature. The late Dr. Francis Day 
was of opinion that the Bengal supply had steadily declined, since the first decade 
of the nineteenth century, when Buchanan-Hamilton conducted his survey 
of that province and wrote his Fishes of the Ganges, owing. Day thought, to 
the selfish and destructive systems that were allowed to prevail. Be that as it 
may, it is certain that the past twenty or thirty years has witnessed the steady 
growth of an import trade in fish which has assumed no mean proportions. 

The following, arranged in alphabetical sequence of their scientific names, are 
the more important fiah sold in salted condition :—Amehatis nai*inari. {kc. i,, 59), 
the Devil Fish ; AtUis etBiattta {kc. i., 174), A. sayov and a. smia {kc. 178-9); 
Chatoesmts ehaeunda {kc. 386), the Indian Herring; Chrysophrys herda {kc. 
ii. 44), the Grey Perch; Clarlns magttr {kc. i., 116); Cyhium ytittatnnt. 
{kc. ii., 210), Seer or seir; Cynogiosmt^ sp. {kc. ii., 452), the Soles known in 
South India as mdnthal ; JEgttnia danra {l.c. ii., 188), the dacer harah, Coro¬ 
mandel; CieTres Jilanientofnts {l.c. i., 637), the Udan ; Mat*poden neherens 
{kc. i., 412), the Bummelo, already discussed; JLtitJamts avgentimaenlattis 
{kCf. i., 472), the Red Rook-cod; L. Jaimgarait {kc. i., 474), the purruwa ; wingii 
eoTSttla {kc.ii., 349),'the Mullet enspldatns {kc. i. 37), the Saw-fish; 

ItHyncUohattts djetldensis {l.c. i., 40), the ulavi; SaeeohraneHtts fosedlitt 
{kc. i., 125)j,;the Scorpion Fish; Seitena itieekeri {kc. ii,, 112), the soh-U; Seovnher 
micTolepidotiis (Z.c. ii., 203), the Mackerel or ila ; St-vomatetts eine^^eus {kc. ii., 
198), the Silver PdiSafret; nige^v {kc. ii., 199), the Black Pomfret; s. sinensis 
{kc. ii., 197), the White Pomfret; T'raehynotns ovat%is {l.c. ii., 179). the 
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hutili or m/Oikali^parah ; ^Mh^icUittrus Ht^tcmeia (l,c. ii., 134), the Puttiah; 

fitscitiftts {l.c, ii., 372), the holiaha^ nga-^phyin-thalel )—one of the 
fish made into ngapi ; Trygon niiTnak (l.c. i., 53), the Pay-fish, sanhush. 

Thurston (l.c. 1900, JSTo. 2, 116 et seq.) should be consulted for particulars 
of the Indian methods of fish-curing. The bulk of the traffic, he says, takes 
place between September and March. 

11. FISH SCALBS. —The scales of the mahaszr (JBitpbus tof) are said to be 
employed in the manufacture of playing-cards. They are cut into circular pieces Playing-cards, 
about 1J inch in diameter, painted and varnished. The centre of the trade in 

this curious commodity appears to be Shahabad. In the Deccan the large 
scales of a carp are used in place of glass for windows- The scales of the Bleak * 
and the Dace are in Europe employed in the production of a substance known Artificial 
as Essence d’Orient which is utilised in the manufacture of artificial pearls. Pearls. 
lind. Art at Delhi, 1903, 202-5.] 

12. SB A FISH. —So many of the fish that should fall into this position will 
be enumerated under other headings that it is hardly necessary in this place to 
do more than mention a few of the more important species :— Athet^ina forskaui 
(l.c. ii., 338), also JBugrauiis UiMeTis (l.c. i., 394), both called Whitebait by 
Europeans in India ; €hanos saimou^uH (l.c. i., 403), the Milk Fish or White 
Mullet; Chatoessufi eluietiiixda. (l.c. i., 386), the Indian Herring; ci^f:pea 
finthrintit, tile and longiceps (l.c. i., 373-4), Sardines ; Cghlittn gutUitum 
(l.c. ii., 210) and c. eotnmersonU (l.c. ii., 211), seir ; CgnoglossuH lingua 
(l.c. ii., 454), the Sole of Europeans in India, or hot-aralu, a fish highly 
esteemed in the coast towns of India; x^usmimietna aetita, (l.c. i., 399), the 
Malabar Sardine ; Marpodon neiie^etts (l.c. i., 412), Bombay Buck; B,ates 
eaieai,-ifm' (l.c. i., 440), the Cock-up or nair, the hegti; Mugii eorsuia 
(l.c. ii., 349) and other species, the Mullet; :Poiynemits indicuft (l.c. ii., 105), 
the Powball of Vizagapatam, the sele, is one of the chief sources of the “ Fish- 
maws ” ; Seoniher nUen olepidotiw (l.c. ii., 203), the Mackerel ; sautgo sihuma 
(l.c. ii., 224), the Whiting of Europeans in Madras; strontmtens einei'mtii (l.c. ii., 

198), the Silver and Grey Pomfret ; s. wiger (l.c. 199), the Black Pomfret; 
s. sinensis (l.c. 197), the White Pomfret; and Upeneoides vittatus, the Mullet 
(l.c. ii., 25). 

13. SHAGRBBN OR FISH^SKINS. —The rough sldns of many species of fish are Shagreen, 
used as a kind of sand-paper, and that of certain sharks, rays and skates is made 

into the substance known as shagreen. This is a thick sldn covered with hard 
enamelled papillose scales. After being cured and stained it is employed to 
cover boxes, scabbards, sword-handles and other such purposes. In some 
respects the shagreen from the ray-fish and certain species of dog-fish is regarded 
as superior to that of the shark. In Hunter (Imp. Qaz., x., 252) mention is made 
of shagreen manufactures at Nawanagar; also in Milburn (Or. Comm., ii., 511), 

Horse-skins. The following afford shagreen:— JPristis enspidatiis (l.c. i., 37), 
the Sawfish ; Mltyncfiohatns aneylostovmts (l.c. i-, 41), the Mud-skate ; Trygon 
sepHen (l.c. i., 50), the Ray; Zygmnit malleus (l.c. i., 22), the Hammer-headed 
Shark. ^ Hoey (Monog. Trade and Manuf. N.Ind., 1880, 94) describes the process 
of making horse or asses’ hides into an imitation shagreen known as kimukht Imitation, 
and kirkin. 

14. SMOKBD FISH. —^While the art of curing fish by smoking them seems to Smoked 
have been known to the Hatives of India from fairly ancient times, it cannot Fish, 
be said that it has assumed a position of such importance as in Europe. The 

hilsa or Sable, ciupett tUsUa (l.c. i., 376), is the fish most noted as being in TnHm 
cured by being smoked. The Mango-fish, JPoiynemna lutUeus (l.c. ii., 105), is 
a fish that must be eaten immediately after being caught. Accordingly, to 
allow of its being carried to a distance it is sometimes smoked. The bassa oi the 
rivers of Assam, Bengal, Orissa, etc., is also a fish often smoked, but these and 
other instances are more a consequence of special demand by the Europeans 
than a regular Hative industry. The smoke from burning refuse sugar-cane is 
that most generally used. 

15. SOAP —Several methods of utiHsing fish and fish-ofial in the production 
of soap have been discussed by several writers, but no actual industry exists in 
India for this purpose. [O/.^ Simmonds, Waste Prod., 148.] 

16. TAMARIND “FISH. —Fish pickled in a preparation of tamarinds is known in Tamarind- 
Indian trade by this name (seep. 1067). The species'most frequently treated in this Fish 

way are Cyhium gtittatum (l.c. ii., 210)„ the seer or seir £3k, and J^utes eaUavifer 
(l.c. i., 440), the Cock-up or Nair ^h, the hegkoi Bengal. Thurston says: “ In 
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the ordinary method of preparation, the fish is boiled, and, after removal of the 
bones, out in thick slices, highly spiced and left to soak, packed in a jar. But 
the following account of a new and improved process has been sent to me by 
Mr. Sherman. Fish of all sizes can be cured, but, for Colombo market, mackerel 
are preferred. The fish are not slit open, but neatly gutted by extracting the 
entrails through the gill-opening. They are then carefully washed and packed, 
with alternate layers of salt, in big casks, which are procured locally and sold m 
Colombo with the fish. To each maund of the fish about 7 lbs. of tamarind fruit 
(gooakapully) are used.” The casks are stored on end and filled to the full. 
The fish is allowed to soak and pickle for four days, and the brine is then drawn 
off until it is about a foot from the bottom, and thus leaving enough brine to keep 
the whole cask moist when closed. Under this new system 1,658 mds. 5 seers 
of mackerel, with 375*7 mds. of salt are used, or 18*6 lbs. per maund against 12*5 lbs. 
used in the usual west coast method of curing.” 

TRADE IN FISH.—It has often been urged that India is most neglectful 
of her food resources in this direction. With a little care the rivers and 
tanks might become very much more important sources of supply, and 
indiscriminate and wasteful methods of fishing, both in fresh and sea 
water, account largely for the backwardness of the trade. It has 
accordingly been urged that both a Fisheries Department and Fisheries 
Act are much needed. Repeated efiorts have been made and voluminous 
reports prepared with a view at least to secure for each province a 
special Act to protect its fisheries (see p. 546). The multifarious vested 
interest of a vast population of semi-educated people are the excuses 
for existing defects. It has been said that when the people have come 
to appreciate the value of measures to secure and protect their interests, 
then will be the time for special legislation; and further, that without a 
proper Act a Fisheries Department would have little justification for its 
existence. On the other hand, the claims of the fish-curing industries 
have already been recognised by the organisation of Government fish¬ 
curing yards where cheap salt may be supplied, under regulations that 
ensure its being restricted to the purpose intended, and these have been 
placed under the control of the Salt Department. But in the annual 
publication Financicil and OoMTHSTcial Stcttistios of Efitish Indict, no 
factory or establishment that employs less than 25 persons permanently 
is recognised, hence the bulk of the fish-curing yards are excluded. Fish¬ 
curing in India, though important in the aggregate, is a domestic rather 
than a public concern. Nevertheless, in the publication mentioned, there 
were recorded 10 companies in 1901, 15 in 1903, and 13 in 1904, employing 
on the average about 1,300 persons annually. These were entirely in the 
Madras Presidency. In 1882 the prohibition against the use of natural 
saline earth in the preservation of fish was issued. This of necessity led 
to some provision to replace that material and method of fish-curing. 
This was met by the Salt Department concerning themselves with the 
provision of the fish-curing yards to which reference has been made. 
The salt issued to the fish-cuxers was at first given at cost price, but 
in consideration of the fact that the saline earths formerly employed 
were procured for the cost of collection, the salt was reduced to 6 annas 
8 pies per maund (say bJcZ. for 80 lb.). It was found, however, that all 
forms of salt were not equally serviceable for fish-curing; accordingly 
for some years complaints were general, and a decline in fish-curing having 
occurred, this was pointed to as a direct result of the Government’s efiorts 
at protecting its salt interests while at the same time raising the standard of 
fish-curing in India. This subject will be found dealt with in some detail 
by Thurston. [Bull. Mad. Mus., 1900, No, 2, 147-52.] 
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From tlie reports of tlie Madras Salt Department we learn that 136 
curing yards had been organised at convenient centres along the west 
and east coasts of the Presidency. In 1902-3 the total amount of fish 
brought to them to be cured came to 50,374 tons, as against 68,992 tons in 
the previous year. The production came to 814,716 maunds of cured fish, 
of which it is stated 631,277 maunds were consumed in the Presidency. 
Thurston gives the returns of the three most important fish as follows:— 
Sardine, 387,300 maunds in 1896, 253 600 maunds in 1897, and only 
31,000 maunds in 1898 ; Mackerel for these same years, 253,857, 90,035, 
and 401,946 maunds respectively; and Seir, 12,388, 24,321, and ^088 
maunds respectively. It would appear that from 60 to 65 per cent, of 
the South Indian fish-curing is done in the Salt Department Sub-Division 
of Calicut (including Malabar and South Canara), such as Calicut, Canna- 
nore, Mangalore and Malpe, etc. There are several other important 
centres such as Chicacole, Tinnevelly, Cocanada, Chingleput, Nellore, Nega- 
patam, etc. Malpe is interesting as the centre to which the fishermen of 
Ratnagiri and Goa come for the seir fishing season. [(7/. Memo, 'prepared 
ly Finance and Commerce Dept Ind, on the Salt Dept, Sept. 1894, 42-k] 

The internal traffic in fish, as in most other Indian commodities, can 
alone be studied by the perusal of the official statistics of Foreign and 
Coasting Trade. Fish do not appear in the returns of Rail and River-borne 
Traffic, so that very little can be learned of the internal transactions. The 
following are the headings under which they are recorded:— {a) Fish- 
maws and Shark-fins; (6) Fish, Dry Unsalted; (c) Fish, Dry Salted; 
(d) Fish, Wet Salted; and (e) Fish-oils. 

Trade in PJsh’-maws and Shark-fins (see p. 542).—India imports 
on an average 5J lakhs of rupees’ worth. These come from Aden, 
Arabia, Mekran and Sonmiani, Persia and Zanzibar. The highest 
record during the six years ending 31st March, 1907, was in the year 
1901-2, when the imports stood at 1,797,114 lb., valued at Rs. 6,58,200 ; 
of that amount Bombay took 1,755,877 lb., valued at Rs. 6,27,554, and 
the balance went to Sind, Madras and Burma. The imports during the 
years 1903-7 have been:—1903-4, 1,588,692 lb., Rs. 5,87,444; 1904-5, 
1,330,326 lb., Rs. 5,05,193; 1905-6,1,388,365 lb., Rs. 5,25,394; and 1906-7, 
1,215,9721b., valued at Rs. 4,84,465. Practically the entire imports are 
re-exported, and from 6 to 14 lakhs of rupees’ worth of Indian produce 
exported at the same time. This may approximately be said to represent 
on the average a total export traffic of 20 lakhs of rupees in value. Thus, 
taking the year 1903-4, the foreign shark-fins and fish-maws re-exported 
came to 1,878,342 lb., valued at Rs. 14,36,580, and the exports drawn from 
Indian supplies came to 481,873 lb., valued at Rs. 5,14,006; and in 
1906-7 the re-exports came to 1,350,020 lb., Rs. 11,73,345, and the ex¬ 
ports 565,4351b., Rs. 5,13,350. Bombay is of course the chief exporting 
province, and exported out of the totals mentioned, in 1903-4,1,876,074 lb. 
foreign shark-fins and fish-maws and 49,520 lb. Indian; in 1905-6, 

1.336.804 lb. foreign, but no Indian; but Bombay, however, is by no 
means the most important exporting centre for the Indian fish-maws and 
shark-fins. In the Indian produce traffic,- Burma usually heads the list, 
and in 1903-4 exported 281,296 lb., in 1905-6, 243,592 lb.; being followed 
by Madras with 107,582 lb. and 153,614 lb.; Karachi with 14,923 lb. and 

113.804 lb.; and lastly Bengal with 28,552 lb. and 14,768 lb. in the two 
years mentioned. The most important receiving country is of course 
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China (Hongkong) for the re-exported fish-maws and shark-fins, followed 
by the Straits for the Indian. It is perhaps a significant circumstance 
that the United Kingdom has for some years taken fairly large quantities 
and even the United States have obtained supplies of these products 
direct from India. 

As giving a fuller conception of the Indian production, the following 
review of the traffic carried coastwise may be framed. In the year 1903-4 
the total coastwise transactions came to 1,236,173 lb., valued at Es.6,84,179, 
but showed a decrease in 1905-6 to 875,927 lb. Of the amount for 1903-4 
Bombay alone took 1,160,667 lb., valued at Rs. 6,29,229. Of these coast¬ 
wise imports two-fiiths came from Madras, one-fifth from Sind, the re¬ 
maining two-fifths equally from British ports and non-British ports within 
the Presidency of Bombay. The remainder, over and above the Bombay 
transactions on total coastwise trade, may be said to be imports taken 
in 1903-4 by Burma from Madras and Bengal, viz. 47,057 lb. Practically, 
therefore, the coastwise trade in shark-fins and fish-maws is concentrated 
in Bombay. It has been fairly constant for some years past, but if any- 
tMng has manifested a tendency in the foreign imports to decrease and 
the Indian produce to expand, a satisfactory state of affairs. 

Trade in Pish. — (h) to (d) above may be exhibited as follows :— 

Foreign Imports.—ln 1892-3 the imports of fish were valued at 
Rs. 28,80,269 (say £193,000). Of that amount the '' Unsalted Dry Pish ” 
(see p. 542) came to Rs. 3,55,893, Salted Dry Pish ” (see p. 546) to 
Rs. 18,08,491, and the “ Wet Salted Pish ” (Ngapi, p. 544) to Rs. 7,15,885. 
In the years 1894-7 a serious decline took place in the traffic, due, it 
IS believed, to the conditions that then prevailed in Bombay. 


AN'ALTSIS OP THE IMPORTS OP PISH INTO INDIA. 


1900 - 1901 

1901 - 1902 

1902 - 1903 

1903 - 1904 

1904 - 1905 

1905 - 1906 

1906 - 1907 


lb. 

2 , 324,146 

4 , 263,821 

2 , 963,683 

4 , 742,367 

2 , 879,140 

4 , 192,663 

3 , 889,293 


: TJNSALTED. 

Rs. 

6 1 , 14,408 

1 2 , 26,133 

3 1 , 79,336 

7 2 , 48,556 

0 1 , 60,560 

3 1 , 94,403 

3 2 , 59,441 


Dry Salted. 


Wet Salted (Noapi). 


lb. 

15 , 765,445 

17 , 253,310 

15 , 089,558 

11 , 837,341 

16 , 339,925 

18 , 088,861 

14 , 404,955 


Rs. 

17 , 68,132 

21 , 63,682 

19 , 71,890 

15 , 35,368 

20 , 37,946 

26 , 56,013 

18 , 98,054 


lb. I 

10 , 549,851 

13 , 411,608 

15 , 896,408 

10 , 688,268 

11 , 204,395 

10 , 903,845 

8 , 711,021 


Rs. 

4 , 31,386 

5 , 34,258 

6 , 03,395 

4 , 38,140 

4 , 59,723 

4 , 36,053 

3 , 86,850 


yiotlier very significant circumstance in the fish trade of India may 
be ^ted^o be the fact that Bengal practically takes no part in the import 
trafec Bmma receives by far the major portion of all the fish imported by 
British in^a; and, what is most striking, its supplies come almost entirely 
from the Straits Settlements, and are uniformly returned at a much higher 
pnce than the classes of fish that go to the other provinces. Bombay is 

t Burma for 

Salted Dry and “Salted Wet Fish.” The imports of “Dry Salted 
hibh come mainly from the Straits (into Burma) and from Arabia, 
Mekran and Sonmiani (into Bombay). 

^ re-export of foreign preserved 
f,!L- ^ and in 1906-7, 22,686. But 

unma^portant transactions to the traffic in Indian pro- 

S “Drv HrifT. said that, if anything, the expLs 

2 ten?encv ?o^- ” tom W have shown 

a tendency to improve during the past decade. In 1892-3, for example 

t ey were valued at Rs. 8,97,406; in 1903-4 they came to Rs. 17,75,722; 
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and in 1906-7 to Es. 15,64,747. TLe “ Dry Unsalted Fish ” goes usually 
in almost equal proportions and value from Bombay and Madras (in 
1906-7, the Bombay share came to 1,206,665 lb., valued at Rs. 1,20,490; 
and the Madras to 4,162,854 lb., valued at Es. 2,94,235). In the “ Dry 
Salted Fish ” trade Madras takes by far the most important position. 

Out of the total exports of 1906-7, Madras supplied fish of this class 
to the extent of 9,934,728 lb., valued at Es. 10,44,465, and these went 
almost exclusively to Ceylon. 

Coastwise Traffic, — But to attain a fairly comprehensive conception Internal, 
of the location and extent of the Indian fisheries, it is necessary to con¬ 
sult the returns of coasting trade. It is unfortunate that no particulars 
are published of the fish carried by rail and river, as these might 
have afforded some data upon which to judge of the transactions in the 
more interior tracts. So far as is known, there are no large fish-curing 
centres connected with the fresh-water fish and fishing, so that the coast¬ 
wise trafiic may be accepted as fairly representing the local trade. The 
coastwise transactions are recorded under two headings—Dry Unsalted ” 
and “Dry Salted,” Under each the traffic has fluctuated considerably, 
but on the whole forward. During the under-mentioned years the “Dry 
Unsalted” has manifested a satisfactory expansion, viz,, Es. 19,85,869 in Dry 
1899-1900 ; Es. 29,30,971 in 1903-4; and Es. 25,61,334 in 1905-6; while Upsalted 
the “ Dry Salted ” have practically remained stationary—Es. 7,87,774 
in 1899-1900; Es. 7,80,301 in 1903-4; and Es. 7,50,975 in 1905-6. By 
far the most remarkable features are the immense traffic towards the town 
of Bombay in cheap fish, and the fairly large supplies drawn by Rangoon Bombay verms 
of highly priced fish. Thus, for example, in 1905-6 Bombay imported 
coastwise “ Dry Unsalted Fish ” to the extent of 15,040,751 lb., valued 
at Es. 6,43,159, and Burma 7,219,489 lb., valued at Es. 18,10,459. The 
Bombay town supply was procured from British ports within the Presi¬ 
dency (Es. 2,92,757) ; from Kathiawar (Es. 2,60,698); from Daman 
(Es. 66,044); and from “Other Provinces” (Es. 22,660). The Burma 
supply was dmwn from Bengal (Es. 5,03,765); Madras (Es. 7,24,770); 

“ Other Provinces ” (Es. 1,94,453) ; and from the British ports within 

the province of Burma itself (Es. 3,86,946). Turning now to the subject 

of the coastwise traffic in “Dry Salted Fish,” the total for 1903-4 Dry Salted 

came to Es. 7,80,301, and in 1905-6 to Es. 7,50,975. But by far the 

most remarkable aspect in this traffic maybe said to be the circumstance 

that the exports are almost exclusively into Bombay, Madras and Burma, 

in equal proportions and from their own provincial ports into their 

chief towns. 

Location of Fisheries. —It may, in conclusion, be inferred, from 
these observations, that the fisheries of India are mainly along the west 
coast from Kathiawar to Travancore ; that Burma is the least self-sup¬ 
porting of all the provinces and demands from external sources a superior, 
not an inferior quality of fish; and lastly that Bengal, while it takes very 
little share in the export traffic in fish, produces apparently enough for 
its own necessities, since it practically imports no fish either from foreign 7 
countries or from otter Indian projnnce^. ^ 

FCENICULUM VULGARE, Gaertn.; II. Br. Ini., ii., 695; D.E.P., 

Uec. Bot. Surv.^ Ind., i., 200 ; iii., 64, 220; DutHe and Puller, Fidd and “i-. 405-7. 
Garden Crops, iii., 43, t. Ixxxii.; Dottie, FI. Upper Gang. Plain, 394; 
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Cooke, FL Pres, Bomb., L, 572-3; Eirminger, Man. Gard. Ind. (ed. 
Cameron), 166 ; Umbellifer.®. The Fennel, saunf, bari saunf, sonp, 
mauri, fan-muhori, bari-shopha, variari, hadishep, badisopu, azpa, badyan, 
sohihire, sTiombu, pedda-jila-hurra, sa-meit, madJiurikd. A perennial wkich 
attains a keiglit of 5 to 6 feet, commonly cultivated throughout India, at 
all altitudes up to 6,000 feet, and also found wild. 

This plant seems to be grown only in small patches, on homestead lands, 
as a cold-weather crop. Firminger informs us that it thrives well in Bengal, 
and where once grown will come up each cold season afterwards, from self- 
sowm seed. The seeds should be sown in October on the plains, and in March 
and April on the hills. Of the United Provinces, Duthie and Fuller inti¬ 
mate that fennel is extensively cultivated during the cold season in garden 
patches. In Bombay, the chief localities are Khandesh and Gujarat, but it is 
also grown in the Deccan. 

Fennel fruit yields about 3 per cent, of volatile oil, which consists of 
anatho! or anise camphor' and variable proportions of a liquid isomeric with 
oil of turpentine. The oil is used in Europe in the manuiacture of cordials 
and enters into the composition of fennel water, which is known in India as 
muhori-ha-arah or arah hddian. [Gf. Thorpe, Diet. Appl. Ghem., 1900, iii., 12; 
Schimmel & Co., Semi-Ann. Rept., Oct.-Nov. 1897, 27-8; Oct.-Nov. 1902, 42-3.] 

The fruits and oil are stimulant, aromatic and carminative, used largely 
as flavouring agents to medicines. The root is purgative and the leaves 
diuretic. [(7/. Pharmacog. Ind., ii., 1890, 124-7 ; Dutt, Mat. Med. Hind., 1900, 
174; White and Humphrey, Pharmacop., 1904, 203.] 

The exports are not very important. During the five years ending 1903-4 
they ranged from 3,355 cwt., valued at Bs. 29,277, to 14,085 ewh, valued at 
Ks. 1,16,370, but have since declined to 10,974 cwd., valued at Bs. 1,09,735 in 
1906-7. Ceylon is usually the most important receiving country, though during 
1903-4 and 1904-5 the United Kingdom took the largest amounts, viz. 5,396 cwt. 
and 10,521 cwt., but in 1906-7 took only 522 cwt. Outside the British Empire, 
Germany is the only country that need be mentioned. In 1903-4 it took 1,424 cwt., 
and in 1906-7, 2,272 cwt. Practically the whole of the exports go from Bombay. 
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GARCINIA, Linn.; FI Br. Ind., 1, 269-70; Roxb., FI Ind., 
ii., 618-30 ; Gamble, Man. Ind. Timbs., 49-55 ; Cooke, Gums, Resins, 
etc., Ind., 1874; GuTTiFER.aE, A large genus of evergreen trees of the 
tropics, none of the species extending to the Panj'ab or the United Pro¬ 
vinces, and few even to the North-East Himalaya. There are thirty-six 
species, most of which contain a yellow juice, which generally gives a 
more or less useful pigment—^the grades of Gamboge. 

G. Gambogia, Oesr. / Talbot, List Trees, etc., 1902, 27 ; Cooke, PI. Pres. 
Bomb., 1903, i., 77 ; Brandis, Ind. Trees, 51. The hila, aradal, manthulli, pona- 
puli, upagi mara, dharambe, ghorhpulli, gorakkapuUi, goraka, etc. A small 
evergreen tree of the western coast and Ceylon, ascending to 6,000 feet on the 
Nilgiris. It is said to yield a yellow, very adhesive Gum, which is valueless 
as a pigment because insoluble in water. It is, however, soluble in spirits of 
turpentine, and thus forms a beautiful yellow Vabnish. It also gives an Oil 
used in medicine. The Fbuit is edible and of a pleasant acid taste. It ripens 
during the rainy season. The rind of the fruit is employed as a condiment 
and eaten with fish as a substitute for tamarind. The Wood is grey, sometimes 
patched with red, smooth and close-grained. Beddome remarks that it would 
be useful for common furniture. " [Madras Weekly Mail, May 16, 1901.] 

G. Cowa, Boxb.; Rec. Hot. Surv. Ind., 1893-1902, i., 56; 1903, ii., 82; 
Prain, Beng. Plants, 1903, i., 247; Firminger, Man. Gard. Ind. (ed. Cameron), 
1904, 289 ; Brandis, Ind. Trees, 52. A tall evergreen tree with a round stem. 
It occurs m Bengal, Assam, Chittagong, Burma and the Andaman Islands. 
Ip. Bengal it is the cowa, and in Burma the taungthaU, ma-dow. It produces 
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a yellow Gum which is insoluble in water, but with spirits of turpentine gives Gum. 
a beautiful and permanent yellow Varnish for metallic surfaces. In certain Yellow Vamish. 
districts the bark is employed to produce a light-yellow Dye used in colouring Dye. 
cloth for the garments of Buddhist monks. Duncan {Dyes and Dyeing^ Assam^ 

1896, 25) mentions that its use in dyeing is unlmown in that province. The 
Fruit ripens at the beginning of June, and is of the size and form of a small Fruit, 
orange. It is acid in taste, but otherwise good, and makes a very j6ne preserve. 

The Wood is not used for any economic purpose. Timber. 

G. heterandra, Waii. An evergreen tree of the hills of Burma up to 
3,000 feet. It is the thanattaw or tha-nat-taUy and yields a superior quality of 
gamboge sometimes called Arakan. {Of. Hanbury Journ. Agri.-Hort. Soc. Ind. Arakan 
{Proc.), 1859, X., 12L] A sample from Tavoy, when analysed, gave:—resin ^^^t)oge. 

76*5 per cent. ; gum 23*5. [Gamble, l.c. 55.] 


G. indiea, Chois.; Rec. Bot Surv, Ind., L, 53, 56; Nairne, Flowering Kokam 
Rl. W, Ind., 1894, 25; Woodrow, Card, in Ind., 1899, I74~5 ; Oooke, Butter. 
FI. Pres. Bomb., 1903, i., 76; Kew Mus. Guide, 1907, 21; Kokam Butter, 
Mangosteen Oil or Brindonia Tallow Tree, Jcokam, ratambi, amsM, bhirand, 

Tcatambi, bhirandel, murgal mara, dhufadi-enne, murinahuli, brinddo, etc. 

This slender tree with its drooping branches is found in the forests of the 
Konkan, Kanara, Coorg and Wynaad, and is often planted, especially in the 
southern districts of the Bombay Presidency. It thrives particularly well on 
the lower slopes of the Mlgiris, and a writer in Indian Gardening (March 16, 

1899, 108) recommends its cultivation for the fruit as a by-product on lower 
elevation estates. From the Seeds of the fruit a valuable Oil is extracted known Seeds, 
as koham butter. It is obtained in one of several ways by boiling, churning, C)n. 
or simply pressing the seeds in an ordinary oil-mill. In the Indian bazdrs 
it is found in the form of egg-shaped or oblong lumps, of a whitish colour, at 
ordinary temperatures, firm, dry and friable, yet greasy to the touch. Examina¬ 
tion of the glycerine under the microscope proves it to be crystalline. Usually 
it contains a considerable amoimt of impurity, but by filtration it may be ob¬ 
tained perfectly pure, transparent, and of a light-yellow colour. It melts at 
98° F. According to Fliickiger and Hanbury it contains stearic, myristic and 
oleic acid. In medicine it is considered nutritive, demulcent, astringent and 
emollient. It is also used as a substitute for cod-liver oil, and in the preparation 
of ointments. The Fruit, sometimes called the wild mangosteen, has long been Fruit, 
considered an article of food. Garcia do Orta (1563) refers to it under the name 
of hrindols, and in his note on Linschoten’s account of Indian fruits Paludanus 
(1596) calls it hrmdoijus and speaks of its sour taste—it is called hrindao in 
Goa to-day. Woodrow mentions that a statement made by Graham in the 
Bombay Courier (June 12, 1830), to the effect that it is used at Goa for adul¬ 
terating ghi, had been denied by a writer in The Indian Times. At the present 
day the dried fruit is used as a condiment in curries, and in the preparation 
of acidulous drinks. A considerable trade in koham butter is carried on by 
the Goanese. {Of. Pharmacog. Ind., 1890, i., 163-7 ; Moodeen Sheriff, Mat. 

Med. Mad., 1891, 45-6 ; And6s, Veg. Fats and Oils, 1897, 216, 218; Waring, 

Baz. Med. Ind., 1897, 83-4; Wright, An. and Veg. Fixed Oils, Fats, etc., 1903, 

299, 353 ; Imp. Inst. Tech. Bepts., 1903, 128, 132.] 

G. Mang’ostana, Linn.; Nairne, l.c. 25; Woodrow, l.c. 173; Firminger, Mango- 
Man. Gard. Ind. (ed. Cameron), 1904,289; Kew Mus. Guide, 1907,21. Mango- steen. 
Steen, mangustan, mustah, menghof, mimbu, youngzalai, manggis. An ever¬ 
green tree of tke Malay Peninsula, indigenous to the Molucca Islands. [Kew 
Bull., 1898,26.] Fairly extensively cultivated in Burma (Tenasserim) and 
in a few special localities in India, such as the Barker gardens, Nilgiri hills. 

Though frequent efiorts have been made in Bengal and Western India 
to grow this tree, it has not been known to'fruit successfully. In Ceylon, 

Trinidad and Jamaica better results appear to have been attained. A 
warm moist, insular climate seems essential to success.' In the open 
plains it does not thrive so well as in valleys with light shade. Is hable 
to the disease known as^gamboge canker. 
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It is propagated by seed, grafting or inlayermg, and on rich loamy, well- 
drained soils. The tree is commonly said to be^n to bear when from 7 to 10 
years, or, according to other experience, not until it is 16 to 20 years old. It 
may continue to yield thereafter for 60 to 100 years. The fruiting season is 
June to September. Rich cultivation is essential, such as manure once a year. 
Care must also be taken in picking the fruit, since until the rind has hardened 
it is delicate—a fall may often be fatal to any idea of preservation. The yield 
has been variously stated. A writer in Indian Gardening speaks of trees planted 
25 by 26 feet yielding 1,000 fruits an acre, with a net profit of £2. A writer in 
The Planter, on the other hand, affirms that each tree may give an annual income 
of £2 to £5. Gamble observes that according to Heifer one tree may yield 1,000 
frxiits yearly, valued at Rs. 3 per 100. At Barliar a tree has been reported^ to 
have given 1,200 fruits. The fruits are usually strung by a bast fibre, being 
tied between the thick, hard, calyx teeth and the fruit; bunches thus formed 
are hung up to mature. If intended to be transported, these bunches should 
be packed in baskets along with wet moss, and dispatched the day they are 
plucked. Some years ago a consignment of fresh fruits was sent to London 
from the West Indies, but apparently no trade has as yet been organised. ^ As 
an article of food, the fruit is highly esteemed both by Europeans and Natives, 
and is considered by many persons the most delicious of Eastern fruits. Ships 
coming from the Straits bring it to Rangoon and Calcutta, but by the time they 
reach the latter port the fruits have lost their true flavour, and are often very 
bitter, through the formation of layers of yellow gamboge between the pips. 
A considerable trade is done, however, and the price ranges from Rs. 3 to as 
much as Rs. 10 a hundred, according to season and quality. Recently an 
attempt has been made to preserve the mangosteen, and a little more enterprise 
might make this an important industry. Traffic in mangosteen is, in fact, very 
ancient. Tavernier {Travels Ind., 1676 (ed. Ball), ii., 287) speaks of the fruit 
as abounding in Siam. 

The rind is a powerful tanning material, and an attempt has been made to 
utilise the immense quantities available in Burma and the Straits. [Cf, Agri, 
Ledg., 1902, No. 1, 14.] The chemistry of the rind was investigated by Schmidt 
in i855. It contains tannin, resin, and a yellow crystallisable principle, man- 
gostin. In medicine the rind or entire fruit is employed in the production 
of a syrup that is used in chronic diarrhoea and dysentery- [Cf. Pharmacog. 
Ind., i., 167 ; Yearbook of Pharmacy, 1892, 167 ; 1900, 399 ; Settl. Repts. Amherst, 
1893, 47 ; Cult, in Singapore, Agri. Bull. Straits, 1902, i., 373 ; Nisbet, Burma 
under Brit. Rule and Before, 1901, i., 352 ; Hawaiian For., 1905, ii., 91; Trop. 
Agrist., 1905, xxv., 259-60.] 

G. Morelia, Besr.; Talbot, List Trees, etc., 1902, 27 ; Cooke, l.c. 
77~8; Gamble, l.c. 55; Brandis, Ind. Trees, 1906, 53. Indian Gamboge 
Tree. The vernacular names may be thus grouped:—the tree— arsinagurgi 
mara, aradal, funar ^nli, Imnkutake, daramba, tha-men-giit: the resin-—- 
ghotdghauM, ausaraherevan, revachinnisird, makki, ireval - cMni'p - pal, 
sanato-si, ruVbirevdnd, farflran, etc. An evergreen tree of the forests of 
the Khasia hills, Eastern Bengal, the West Coast and Ceylon. The 
Gamboge of European commerce comes from Siam, and is obtained from 
G. Hanfbnryi^ Hook., /. {Kew Mus. Guide, 1907, 20). 

From the Gum-eesin is produced the gamboge of medicine and the arts. 
That substance has been known almost from classic times. Of European writers 
it was first mentioned apparently by Clusius (1605). It is referred to in Chinese 
works as far back as the end of the 13th century. The girm is not collected to 
any material extent in the forests of India, and the chief supply comes, therefore, 
from Siam. Before the resin can be gathered, the trees must be some ten years 
old. Tapping is carried on during the rainy months, Jrme to October, when the 
sap is vigorous, by cutting a spiral line round the trunk from a height of about 
ten feet above the ground. Down these grooves the resin trickles in a viscous 
stream into’ hollow bamboos placed at the base. From these it is decanted into 
smaller bamboos, and left for a month or so to solidify. To remove the gamboge 
the bamboo joints are placed over a hot fire, which causes them to crack, when 
a round stick of gamboge is obtained from each—the Roll or Pipe Gamboge 
of commerce. This method does not seem to be employed in India, where only 
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small incisions as a rule are made, and the resin collected in small tear-drops. 
In Ceylon it is procured by cutting here and there a thin slice of^ the bark and 
scraping away the resin which collects on the exposed surface. Cake and 
Granular Gamboge are thus obtained, but both these are less pure than Siam 
pipe gamboge. The best commercial samples of the pipe gamboge are of a 
rich brown colour externally, dense and brittle, with a conchoidal fracture of 
a reddish-yellow colour, odourless and tasteless at first, then acrid. Mixed 
with water it forms a yellow emulsion. Hurst {Painters' ColourOils, etc., 
1901, 461) gives an account of the chemistry. Analysis shows it to contain:— 
moisture, 2*50 per cent. ; mineral matter, 1*05 ; resin soluble in ether, 66*05 ; 
wax soluble in alcohol, 4*31 ; gum, 26*03. Gamboge dissolves in ammonia with 
a yellow colour, and this solution produces yellow and red dyes with zinc, alumina, 
and lime mordants. The average London quotation for Siam gamboge varies 
from about £6 IO 5 . to £10 per cwt. 

In Medicine, gamboge is employed as a hydragogue and drastic cathartic 
and anthelmintic. From the seeds a semi-solid Oil or fat is obtained, used 
as a lamp-oil or a substitute for gliL [C/. Milburn, Or. Comm., 1813, ii., 507 ; 
Cooke, Gums, Resins, etc., 1874, 41-4, 46-8 ; Moodeen Sheriff, Mat. Med. Mad., 
1891, 43-4 ; Pharmacog. Ind., 1890, i., 168-70; Trop. Agrist., 1895-6, 
XV., 216-7, 319; Yearbook of Pharmacy, 1897, 177-8; 1899, 164-5; Livache, 
Manuf. Varnishes, Oil Crushing, etc., 1899, 77-8 ; Moritz Lewinthal, TJeber das 
Gummigutti, 1900 ; Chem. and Drugg., 1901, lix., 102 ; Allen, Comm. Organ. Anal., 
1901, iii., pt. L, 461-3 ; Barry, Legal Med. Ind., 1902, i., 532, 558 ; Mitchell, 
Animal and Veg. Pats, etc., 1903, 299 ; Blyth, Foods, 1903, 353, 491 ; White 
and Humphrey, Pharmacop., 1901, 543 ; Tschireh, Die Harze und die Harze- 
hehdlter, 1906, ii., 833-50.] 

G. Xanthochynms, Hook., f.; Pec. Bot. Surv. Ind., 1, 336 ; Talbot, Lc. 27-8 ; 
Cooke, l.c. 78 ; Prain, Beng. Plants, i., 247 ; Firminger, l.c. 290. The dampel, 
tamdl, tepor, manhola, tavir, iwara memadi, mukki, jandgi, madaw, etc. A medium¬ 
sized evergreen tree of E. Himalaya and E. Bengal; from Kanara south, through 
Coorg and the Nilgiris; also in the N. Circars, Burma and the Andaman Islands. 

A large quantity of an inferior gamboge is obtained from the Gxjm-besin of 
this species. In Assam it is extensively used as a Dye. The Phakials of Lak- 
himpur also employ the bark to produce a bright yellow. The mordant used 
is the green leaves of St/mpiocos {/tHimUfloTa {bhomrati). [Of. Duncan, Dyes 
and Dyeing, Assam, 1896, 26.] The Fbuit is utilised in medicine either fresh or 
dried, and also eaten as a Food. It ripens in J anuary and February, and is some¬ 
times used in pl^fce of the tamarind for preparing curry, and this fruit, as also 
that of o. pfitiicitiafa , are used in the preparation of vinegar (see p. 1109). 


GEM-STONES. —Holland, Rev. Min. Prod. Ind., 1898-1903, in 
Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 106-9; also Imp. Gaz., 1907, iii., 
160-3. Holland states that the most important of the precious and 
semi-precious stones of India are amber, jadeite and ruby. “The only 
precious and semi-precious stones at present mined in India are the 
diamond, ruby, sapphire, spinel, tourmaline, garnet, rock-crystal, and the 
various chalcedonic forms of silicon, jadeite and amber ” (see p. 64). The 
Pearl, though not a mineral but an animal gem-stone, may be described 
here. In the present article, therefore, a classification into Majoe and 
Minoe gems may be adopted advantageously. Under the heading of 
Majoe Gems will be taken up in alphabetical sequence—Beryl, Diamond, 
Pearl, Euby, Sapphire, Spinel, Topaz and Turquoise ; under Minoe 
Gems —Garnet, Jade, Lapis Lazuli, the Quartzose minerals (Eock Crystal, 
Agate, Onyx, Jasper, etc.), and Tourmaline. 

Total Trade. —The value of the precious stones found annually in 
India does not apparently equal the value of the unset stones and pearls 
imported. The Impoets in 1903-4 amounted in value to Es. 1,52,15,502, 
and in 1906-7 to Es. 93,38,103, and came chiefly from the United King¬ 
dom, Arabia, France and Persia. The share of Bengal was Es. 94,62,278 
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in 1903~4, and Es. 6,05,482 in 1906-7; of Bombay, Es. 55,02,591 in 
1903-4, and Es. 84,49,271 in 1906-7. The balance on the totals of the 
Exports. years named went to Burma. In the same years the Expobts (Indian 
merchandise, including Jade) amounted to Es. 9,25,257 and Es. 18,81,608, 
and the re-exports to Es. 92,118 and Es. 2,57,598. i 

/. MAJOR GEMS, 

1. Beryl.—Ball, Man, Econ, Geol. Ind., 1881, Hi., 520-2 ; Holland, 
l.G, 107-8. The sahzd, panooa, fastiJci Icerasi, 

Aqua- Prof. Church writes me that beryl includes not only the rich green emerald, 

marine. but also the sea-green aquamarine as well as the white, and the bluish varieties 
of a mineral species, which is a silicate of alumina and another earth, now generally 
called beryllia. 

According to Holland, the palest varieties are common in the granite peg¬ 
matites of India, but the crystals are too fissured for use as gem-stones. The 
only places where attempts have been made to excavate pegmatite solely for 
its aquamarines are at Padyur (Pattalai) near Kangayam, Coimbatore district, 
and at different places in the Toda hills in Rajputana. [Of. Linschoten, Voy, 
E, Ind.y 1598 (ed. Hakl. Soc.), 1885, ii., 138 ; Tavernier, Travels, 1676 (ed. 
Ball), 1889, ii., 104; Milburn, Or. Comm., 1813, ii., 288 ; Watt, Min. Rev. Ind., 
1894, 16 ; 1895, 39 ; 1896, 38 ; 1897, 36-7.] 


D.E.P., 
iii., 92-101. 
Diamond, 
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Three Groups. 


2. Diamond.—Ball, Man. Econ. Geol. Ind., 1881, Hi., 1-50; Ta¬ 
vernier, Travels, 1676 (ed. Ball), ii., 431-64; Rec. Geol. Surv. Ind., 1889, 
xxii., pt. 1, 1-2; pt. 4, 282-3 ; 1890, xxiii., pt. 2, 69-72; pt. 3, 153-6 ; 
Holland, l.c. 108; also Imp. Gaz., Hi., 160-1: Watt, Mem. Res. Ind., 
1894, 23-4; Min. Rev., 1894, 16-7; 1895, 39; 1896, 38-9 ; 1897, 37; 
hird, almas, Mrdha, etc. 

Sources. —India was the first and for long the only source of diamonds known 
to Exxropean nations, and most of the great historic diamonds, the Koh-i-nur, 
the Orloff, the Pitt, etc., were obtained from that country. Many of the early 
Indian explorations by Europeans were primarily conducted with a view to 
learn particulars of the supply of diamonds and other precious stones. Refer¬ 
ences to Indian diamonds accordingly occur in the writings of most of the early 
travellers. Marco Polo wrote of them in the 13th century. Varthema {Travels, 
1510 (ed. Hakl. Soc.), 1863, 107) deals specially with the dianfonds of Cambay. 
The history of the Koh-i-nur, given by Tavernier (1676, l.c. 123-7), traces that 
gem back to the time of the Emperor Baber (Memoirs (Leyden and Erskine, 
transL), 308). Jahangir (Memoirs (Price, transL), 2-3, 51) gives an account 
of the diamonds in the crown and throne used by him. Garcia de Orta, who 
was in India in 1563 (CoZil., xliii. ; also in Ball, Proc. Roy. Ir. Acad. (3rd. ser.), 
1890, i., 657-61) mentions various Eastern diamond mines, such as that of 
“Bisnager” (Vijayanagar) and the “Decam” (Deccan). Ball, in his translation 
of Tavernier’s Travels, gives full particulars of all the Indian sources of 
diamonds, and the reader desirous of such details should, therefore, consult 
that work (app., 431-61). Tavernier—a diamond merchant—^was the first 
European to critically examine the diamonds and the Court jewels of India. 
His work is, accordingly, highly instructive. Fryer (New Acc. E. Ind. and Pers., 
1675, 188, 212-4) and Thevenot (Travels in Levant, Indostan, etc., 1687, pt. iii., 
98-100, 104) speak of the diamonds of Golconda, etc. (Golconda mines, consult 
Ball, l.c. 453-6). Milburn (Or. Comm., 1813, ii., 79-81) furnishes particulars 
for the guidance of the purchaser and enumerates the more important historic 
diamonds that had been procured from India up to the beginning of the 19th 
century. 

The following account by Holland gives concisely the chief facts of 
the modem production:—“ NotwithstandSig the reputation (stretching back 
even as far as Ptolemy in the Exxropean, and further in the Hindu, classics) 
which India has had as a diamond-producing country, the output of to-day is 
very small and comparatively unimportant. The places which, according to 
accounts, have been most productive in the past form three great groups, each 
in association with the old unfossiliferous rocks of probably pre-Cambrian age, 
now known as the Pur4na group, and distinguished locally as the Cuddapah and 
Karnul systems in South India, and as the Vindhyan system in the northern 
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part o£ tlie Peninsula. The southern of the^^three groups of diamond-occurrences Soutbem. 
includes localities, with apparently authentic records, in the districts of Cuddapah, 

Bellary, Kamul, Kistna, and Godavari. Loose stones have been picked up 
on the surface of the ground, found in deposits of alluvium and in the worldngs 
which have been undertaken in the so-called Banaganpilly stage of the Karnul 
series of strata. In the second group of occurrences, in the Mahanadi valley, Mahanadi. 
the stones have been fomid in the alluvium of the Sambalpur and Chanda dis¬ 
tricts, and though strata similar to those of the Vindhyans and Karnuls are 
known in this area, no diamonds have been found in these older rocks. The third 
group of occurrences occupies a tract some sixty miles long by ten miles wide, 
with the Vindhyan conglomerates near Panna as the centre. The diamond- Taima. 
mining industry still persists in this area, both in the old conglomerate of Vin¬ 
dhyan age, and in deposits which, though described as alluvium, are possibly 
relics of Lameta (Upper Cretaceous) deposits.” 

The diamond, on account of its hardness, has for long been made use of industeial Uses, 
for glass-cutting purposes. A.rude variety, known as Bort, has been chiefly 
employed in this way. In medicine, diamond dust is known to be a powerful 
mechanical poison. [Of. Hedges, Diary, 1681-7, hi., cxxv., et seq.; Heyne, Tracts Mechanical 
on Ind., 1814, 92-107; Bernier, Travels, 1666-68, app., 469-71; King, Ind. Agri., Poison. 

Kov. 1892 ; Madras Weelcly Mail, Dec. 13, 1900, 562 ; The Pitt Diamond, confer 
Walter Pitz-Patrick, Bept. Hist. MS8. Comm., 1892; Brough, Mining of Non-- 
Metall. Min., in Journ. Soc, Arts, Jan. 15, 1904, 168-72.] 

.3. Pearls, Pearl Fisheries and Mother-of-pearL —Pearls D.E.P., 
are found in several molluscs wMch. inhabit shallow seas and sandbanks vi., pt’i., 
in both the Old and New Worlds. The most productive is the so- 
called Pearl Oyster,” in reality a mussel— Aleleaf/rina margaritiferaf earls. 

Lam, Modern classification, however, favours its reduction to Avicida; 
moti, mutti, muthu, etc. 

Formation. —It is now known that most pearls are formed by the presence 
of some foreign substance, which becomes embedded in the interstices of the 
molluscan mantle and constitutes a source of irritation. This irritation causes 
the mollusc to deposit nacreous matter in concentric layers until the foreign 
particle becomes completely encysted. It has been practically established, 
chiefly through the investigations of Dr. Lyster Jameson, that the irritating 
substance which induces the pearl-formation is very seldom a sand grain, but 
almost always a small parasite, in some cases a simple protozoan, in others one Parasitic 
of the stages in the life history of a flat worm. Prof. Herdman of Liverpool, Action, 
who was requested to examine the fisheries in the Gulf of Manar, states in his 
report that the majority of the best pearls contained as their nuclei the remains 
of certain Platyhelminthian parasites, which he identified as the larval con¬ 
dition of a Cestode or tape-worm. This cestode passes from the body of the 
pearl oyster into that of a file-fish and from the file-fish into some larger animal, 
possibly the large Trygon or ray. 

Though pearls originate in the mantle, they nevertheless, when large, fre- Formation, 
quently work their way out and lie loose between it and the shell, or become 
attached by subsequent nacreous deposit to the “ mother-of-pearl ” surface of 
the latter. In this position a pearl may become so covered up as to form a 
hemispherical mass which when cut out forms the “ perle bouton ” of the Jewel¬ 
lers. The hollow warty pearl, known as “ blister pearl,” is produced by a Blister Pearls, 
deposit of nacre in order to close an aperture arising from some injury. 

Indian Fisheries. —^The pearl fisheries of India have been famous from remote Fisheries, 
times. Garcia de Orta in 1663 (Coll., xxxv.) mentions the principal localities 
in the Persian Gulf where pearls were then obtained and says the pearls were 
cleaned and polished with pounded rice and salt. Linschoten in 1598 and 
Tavernier in 1676 describe both the Persian and the Ceylon pearl fisheries. At 
the present time the largest pearl fisheries in the East are those of Ceylon, oeylon 
for mformation concerning which the reader should consult the reports sub¬ 
mitted to the Government of Ceylon in 1904 by Prof. Herdman, Mr. J. P. Lewis 
and Mr. Hornell ; also Herdman’s much fuller report published by the Boyal 
Society (London, 1903-6, 5 vole.). In 1905 the total amount realised was 
Rs. 25,10,621, and the number of oysters fished up 49,250,189. These fisheries 
(it is understood) have been recently sold, or rather leased, for £20,000 a year EeturiLs, 
to a company who are to work them. The only other pearl j&shery of importance 
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is that of the Mergui district, Burma, which forms a considerable source of revenue 
to the Burma Government. . , , , 

Mother-of- MOTHBR-OP-PBARL (see p. 989) is procured in connection with the Pearl and 
pearl. Chank fisheries of South India. It is carried all over the country, but curiously 

enough is not worked up to the extent that might be anticipated, though a fairly 
large trade exists in exporting the shells (Watt, Ind. Art at Delhi, 1903, 206-8). 

[Gf. Renaudot, Acc. Ind, and China hy Moham, Trav. in 9th century (Engl. 
transL), 1733, 95—8 ; Marco Polo, Travels (ed. Yule), 1871, ii., 267, 274, etc, ; 
Barbosa, Coasts E, Africa and Malabar, 1516 (ed. Hakl. Soc.), 66, 170 ; Lin- 
schoten, Voy.E. Ind., 1598 (ed. Hakl. Soc.), 1885, i., 45; 128 ; ii., 133 ; Pyrard, 
Voy. E. Ind., etc., 1601 (ed. Hakl. Soc.), ii., 143, 239 ; Tavernier, Travels, 1676 
(ed. Ball), 1889, ii., 107, etc. ; Thevenot, Travels in Levant, Indostan, etc., 1687, 
pt. hi., 29, 109 ; Milburn, Or, Comm., 1813, i., 357-62; Paulus Mgineta (Adams, 
Comment.), 1847, hi., 473-4; Burma and Its People (ed. Theobald), 1882, i., 127 ; 
Thurston, Pearl and Ghanh Fisheries, Manar, Madras Govt. Mus. Bull., i., 1894; 
Pearl Fishing, Bass ein Dist., Agri.Ledg., 1896, No. 36; 1897, No. 1; Twynam, 
Pept. Ceylon Pearl Fishery, 1900, 1-66 ; Donnan, Insp. Pearl Banks, Trop. 
Agrist., 1901, xxi., 243-5 ; E. im Thurn, Ceylon Pearl Fishery, Jan. 1904, 
xxih., 443-5; Eeb., 507-9, etc. 
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4. Ruby.—Ball, Man. Econ. Geol Ind., iii., 427, etc ; Fritz Noetling, 
Note on Re'pt. Namseka Ruby Mine, Mainglon State, in Rec. Geol, Surv, 
Ind., 1891, xxiv., pt. 2 ; Holland, Rev. Min. Prod. Ind., vi., 584-9 ; also 
ImT. Gaz., iii., 161. The lal, manak, kemhu, ydkut remdni, etc. 

This name is applied by lapidaries and jewellers to two distinct minerals, 
the True or Oriental Ruby and the Spinel-ruby (see opposite). The former is a 
clear, crystalline form of alumina, coloured by some metallic oxide, chiefly that 
of chromium or of iron, while the latter is an aluminate of magnesium. In 
hardness the true ruby is inferior only to the diamond, a fact which affords 
the simplest test for distinguishing it from spinel, but it is also denser and 
dichroic. 

Sources, —Rubies have been found in certain localities in Southern India, 
Ceylon, Afghanistan and Badakhshan, but the chief sources both of the Oriental 
and the spinel ruby are in the mines of Upper Burma. Garcia de Orta (1563, 
Coll., xliv.; also in Ball, Proc. Roy. Ir. Acad. (3rdser.), 1889-91, i., 665) gives some 
account of rubies, but remarks that imder the name of “ ruby ” a great many 
stones are placed. Ball, commenting on Garcia, says that definite information 
of the occurrence of true rubies in fiidia, at least the existence at any time of 
regular mines, is wanting. Tavernier makes numerous references to the ruby, 
and Ball in his edition of that work (1889, ii. (app. v.), 465-70) takes the op¬ 
portunity to give a full account of the ruby mines of Upper Burma which should 
be consulted by the reader. 

Mining .— ^At the present day ruby mining in India is confined to the province 
of Burma, the most important locality being near Mogok. Here the rubies occur 
in a clayey mass, an alteration product of a coarsely granular marble. According 
to Mr. Bonnet Brough, the methods of mining in Burma are suited to the three 
conditions of its occurrence, in the limestone, in hill detrital material, and in 
the alluvial deposits in the valleys. The following account is taken from Holland. 
“ During the period under review the ruby-mining industry in Upper Burma 
underwent a new and favomable phase, the mineral having become, next to 
petroleum, the most profitable source of revenue among the Burmese minerals. 
Various leases were granted in the ruby-bearing area near Nanyaseik in the 
Myitkyina district, and in the ‘ stone-tract ’ of the Sagyin hills, in Mandalay 
district, and the results have been most profitless ; but the returns for the Mogok 
area, where the Burma Ruby Mines Company is paramount, show that the in¬ 
dustry has entered a most encouraging phase. The Company was granted the 
right in 1889 to mine for rubies and to levy royalties from persons working by 
Native methods, the lease being renewed in 1896 for fourteen years, at a rent 
of Rs. 3,15,000 a year plus a share of the profits. The result being, however, 
unsatisfactory from the shareholders’ point of view, the rent was reduced in 
1898 to Rs. 2,00,000, the share of the profits being at the same time raised from 
20 to 30 per cent. A dividend of 5 per cent, was paid for the first time in 
1898, when the value of rubies obtained amounted to £67,950. In 1899 the 
Company obtained rubies to the value of £90,848, and paid a dividend of 12^ per 
cent. ; in this year three unusually valuable stones were found, one of 77 carats 
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being valued at 4 la^s of rupees (£26,666). In the following year (1900) the 
value of the stones raised moreased to £97,326, and the Company paid a dividend 

at of stones, valued 

at £104,476, whilst in 1902 they brought £86,895. In the last year (1903) the 
Company s receipts were £98,576, and profits on the year’s working £44 950^’ 

[C/. Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.l 1866 168- 
Linsehoten, Voy-E Ind., 1598 (ed. Hakl. Soc.), 1885, i., 80, 97 ; ii., 138-41,’ 

151-4; Thevenot, Travels m Levant, Indostan, etc., 1687, pt. iii., 112; Ovineton 
Xfit 1689, 201, 585; Milbum, Or. Comm., 1813, i. 360 • ii. 288-9 • 

^dnam, Man. Econ. Geol. Ind., 1893, 45 ; Min. Eev. Ind. 1894 18 • 1895 41 • 

1896, 40-1 5 1S97, 39-40 ; Bept. Rev. and Admin., Burma, ’l895-6, 98-9 ,* Ward 

387-94; Max Bauer, Jahrb. f. Min., 1896, 

^'i^rma and Bhan States, 1900, ii., pt. 1 213-7 • 

IS S%ot^Tl,T^ 

5. Sapphire.— Ball, Man. Econ. Geol. Ind., 1881, iii., 429 ; Latouche, 
baffh^re_ Mines of Kashmir, in Rec. Geol. Surv. Ind., 1890, xxiii., pt. 2 ; 
Middlemiss, Sapfhirine-hearing Rock from Vizagapatam, 1904, xxxL, pt. 2 
p-42 ; Holland, Rev. Min. Prod. Ind., 1906, xxxii., pt. 1,109.’ The’wt'lam’ 
kabud, neeia-ngmet-hha, ouh tha^ha-ya, etc. 

Sources.—The sapphhe is a transparent variety of corundum or native 
alumina, composed of oxide of alumina with traces of other substances to which 

t® deep indigo, while 

violet, yellowand ^een varieties are also met with. Both dark and light varieties 

^ ^ thi latter are 

called safira de agua (water sapphire) and that both varieties are found in 
Calicut, Cananor and m m^y parts of the kingdom of Bisnager.” Ball (Rev. 
of Garcia de Orta in Proo. Roy. Jr. Acad., 1889-91 (3rd ser.), h, 664), comment- 
mg on. this subject, states that he has no definite information as to the former 
workmgs of sapphire deposits in India. In recent years the chief source of 
sapphire was ^ Zanskar in Kashmir, but the mines are now said to be exhausted. 
Accoring to HoUand {l.c. 109), the normal blue sapphire and rarer green, yellow 
md white vMieties are ocoasionMly found in the ruby-bearing gravels of Burma. 

[O/. Tavermer, Troweis, ^76 (ed. Ball), 1889, ii., 102, 465, 470; Thevenot, l.c. 

Kashmir 1895, 60-1; Min. Rev. Ind., 1895, 41; 1896, 40; 

1897, 40 ; Bonnet Brough, l.c. Jan. 14, 1904, 172.] 

6. Spinel.— BaU, l.c. 429-31 ; Holland, l.c. 109. 

The spinel or Balas ruby differs from the true Oriental ruby by containing 
a considerable percentage of magnesia with traces of chromium and iron oxide 

t ? the true ruby, of which it is a constant associate 

and for which it is frequently mistaken. [(7/. Tavernier, l.c. ii., 102, 467.] 

7. Topaz.— BaU, Man. Econ. Geol. Ind., 1881, iii., 630-1. 

A fluo-silicate of alumina always containing a little essential water, and 

oecurrmg only m metamorphic rocks or in the veins which traverse these. Of 

'p record. \Of. Linsehoten, Voy. 

E. Ind., 1598 (ed. Hakl. Soc.), 1886, i., 80; li., 138 ; Tavernier, l.c. ii., 129, 449.] 

8. Turquoise. —BaU, l.c. 436. 

The existence of the true turquoise in India is doubtful. HoUand remarks 
that Its only importance hes m the fact that India is one of the channels by wS 
^e material procured m Persia and adjoining areas reaches the European and 
Eastern markets. The ^t of manufacturing and colouring imitation turquoise 
has become a science with the traders in these stones. Re&ntly a new industry 
has arisen m Kashmir m ornamenting metal wares with a layer of false turquoS 
emb^ded over the surface (Watt, Ind. Art. at Delhi, 1903, 50, 75). wf Lin- 
schoten, 1 . 0 . 11 141; Tavernier l.c. ii., 103; Milbum, Or. Comm., 1813, ii 

1904 174] ^on-Metall. Min., in Joum. Soc. Arts, Jan. 14, 

II. MINOR OEMS. 

9. Gapnet.-BaU, Man. Ecm.Geol. Ind., 1881, ui., 521-4 ; HoUand, Garnet 

Ong. and Growth of Garnets, etc., in Rec. Geol. Surv. Ind., 1896, xxix., pt. i., '• 
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20-30 ; also Rev. Min. Prod. Ind., 1905, xxxii., pt. i., 108-9. The ydqut, 
chunri, meJitah. 

Garnets are silicates of alumina, iron, lime, magnesia or similar bases. They 
may be grouped in six sections as alumina-lime, alumina-magnesia, alumina- 
iron, alumina-manganese, iron-lime and lime-chrome garnets. 

Sources. —The garnet is common in various localities in India, those of 
Bajputana being the most important. Some stones from Rajputana are said 
to measure a quarter of an inch to six inches in diameter, and are reputed to be 
the best in the world. In the Madras Presidency they occur in Vizagapatam, 
Godavari, Trichinopoly and Tinnevelly, and are fairly abxmdant in Bmma. 
According to Holland, “ The only garnets worked to any considerable extent 
in India occur in the mica schists of Rajmahal in Jaipur, and near Sarwar in 
the adjoining State of Kishengarh. Returns are not available’^,to show the con¬ 
dition of the industry in Jaipur, but there is still a considerable industry in the 
Kishengarh State, though the yearly estimates are altogether too variable to 
permit of a fair average being drawn, varying from about £10.000 to £2,000.’’ 

Cut garnets in the form of necklaces and other small articles of personal 
adornment constitute an important section of the lapidary craft of India 
(Watt, Ind. Art at Delhi, 1903, 74-5). The chief centre of the production of 
these goods is Jaipur. The qualities' known are the so-called amethystine or 
Oriental garnets, which are usually cut in the form of pendants for jewellery, 
and the more valuable noble or almandine garnets. 

\Cf. Garcia de Orta, 1563, Coll., xliv.; Milburn, l.c. ii., 288 ; Min. Prod. Ind. 
ptev. and Agri. Dept., 1892, 3 ; Min. Pev,, 1894, 17 ; 1895, 39--40; 1896, 39 ; 
1897, 37-8 ; Jntrod. Chem. and Phy. Stiidy Ind. Min., 1895, 81 ; Scott, Gaz. 
Upper Burma and Shan States, 1901, ii., pt. ii., 230 ; Bennet Brough, l.c. 174-5.] 
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10. Jade and Jadeite.—Ball, Man. Econ. Geol. Ind., 1881, hi., 
516-8; Fritz Noetling, Rept. Econ. Res. of Amber and Jade Mines Area, 
Upper Burma, in Rec. Geol. Surv. Ind., 1892, xxv., pt. iii.; Occurrence 
in Upper Burma, 1893, xxvi., pt. i., 26-30 ; Baner, Jadeite from Tammaw, 
Upper Burma, 1895, xxviii., pt. hi., 91-5 ; Holland, l.c. 52-4. The yasJim, 
sang-i-yashab, sutashi, etc. Under the name Jade several difierent minerals 
are included, not always easily distinguishable. True jade or nephrite is 
a native sihcate of calcium and magnesium, and may be regarded as a 
crypto-crystalline variety of hornblende. Jadeite, commonly confused 
with true jade, is a silicate of soda and alumina, is harder and has a higher 
specific gravity and greater fusibility than jade. Both jade and jadeite are of 
economic importance and are comprised under the general term Jadestone. 

Sources. —The chief source of the mineral is in tipper Burma. According 
to Holland, some of the best material is obtained as pebbles in the gravels of the 
IJru river, a tributary of the Chindwin, but most is obtained by quarrying near 
Tammaw, in the Mogaimg Sub-Division of the Myitkyina district. The jadeite 
here is enclosed in an eruptive rock closely resembling serpentine which pierces 
strata probably of Upper Miocene age. ISTo jade (nephrite) of the kind which 
would be regarded as a marketable mineral is known in India, though a mineral 
having the essential composition and approaching jade in physical characters 
is known in Soutli Mirzapur. Outside India it may be remarked that in South 
Turkestan true jade has been worked for many centuries. 

Minijag ,—The method of extraction is very primitive. Before the discovery 
of the Tammaw mines, the mineral was obtained only in the form of boulders 
in the Uru valley, mixed with other rocks in the alluvial deposits of the river. 

The boulders are obtained either by digging holes along the bank of the stream 
or by diving to its bottom. The boulders brought to the surface are at once 
broken, and the jadeite separated from the useless stuff ” (Koetling). In the 
Tammaw mines the method employed is to heat the surface of the rock by large 
fires, the fall of temperature by night being sufficient to crack the rock. Crow¬ 
bars are then inserted in the cracks and the big blocks thus obtained are broken 
by mallets into lumps of convenient size. 

Manufactures. —Jade is highly valued by the Chinese, and also by certain 
classes in India. The best is of an intense bright-green colour, but red and pale 
pinkish varieties are also prized. In Burma it is employed chiefly in the manu- 
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fact-ure of finger- and ear-rings, bracelets, chains, etc. The chief seat of the 
manufacture of these articles is at Momein. All sort of cups, vessels, tables and 
other ornaments are made of it. \Gf. Watt, Ind. Art at Delhi, 1903, 73, 476-7,] 
i^ticles of spurious jade are^ also frequently met with. The most common of 
those in India is the Afghan jade-like serpentine, largely used in Bhera (Shahpur 
district) for making hafts of peshqudbz (Afghan knives) and of hunting- or 
ordmary table-knives, small boxes, etc. 

Trade. In Upper Burma the export trade in jade-stone is very considerable. 

Some passes into South-West China by the overland route, but most finds its 
way down to Bangoon, whence it is exported to the Straits Settlements and 
China. During the six years 1897-1903 the exports averaged 3,911 cwt., 
valued at £44,770, giving an average value per cwt. of £11*45. The exports 
m 1906-7, according to the Official returns,were 2,998 cwt., valued at Bs. 8,02,270. 

\_Cf. Warry, Rept. on Jade Mines at Mogaung, 1888 ; Min. Rev., 1894, 17 ,* 1895, 

40 ; 1896, 39 ; 1897, 38 ; Lawrence, Valley of Kashmir, 1895, 65 ; Scott, Oaz. 

Upper Burma and Shan States, 1900, ii., pt. i., 277-89 : 1901, ii., pt. ii. 268 • 

Bennet Brough, Ic. 176.] x' » ^ 

11. La/pis Lazuli.— Ball, l.c. 528-30. Tlie lajward, rajavaral. D.E.P. 

A mineral of complex composition, but consisting chiefly of silica, alumina iv. 587- 
and lime. It is commonly known as ultramarine from its blue colour. The Lapis 
mmeral powdered was largely used in India for house decoration and book- Lazuli, 
illumination, [C/. (Adams, transL), iii., 200-1 ; Linschoten, Z.c 

11 ., 144; Tavernier, Travels, 1676 (ed. Ball), 1889, ii., 156; Milbum, Or. Oomm., 

1813, i., 138.] 


12. Quartzose Minerals. —Quartz is tlie natural silicic anhydride, 
but hydrated silica also exists. This has led to the classification of the 
stones of this land into :—crystallised or phanero-crystalline anhydrous 
quartz, represented by the rock-crystals; uncrystallised or crypto¬ 
crystalline anhydrous quartz, including chalcedony, jasper, agate, etc; 
uncrystallised hydrated quartz. The opal is a type of this last group. 

(a) Roek-erystal.— Ball, l.c. 502-3; Holland, l.c. 107. The hilaur, phatah, 

tansala. ^ ' 

Sources. Bock-crystal is the name given to the transparent varieties of 
erystalhsed quartz, the different colours which are met with being due to the 
presence of small quantities of foreign minerals. These coloured varieties are 
known by various names, e.g. Amethyst, Cairngorm, Bose-quartz, Smoky- 
(^artz, Milk-quartz, etc., and Holland makes the following statement regarding 
the occurrence of this gem and its use in India “ In the Tanjore district, Madras 
Presidency, fragments of rock-crystal are collected and cut for cheap jewellery 
being knoTO as “ Vallum diamonds,” whilst the bi-pyramidal quartz-crystals 
tound m the gypsum of the salt marl near Kalabagh, on the Indus, are to a 
certam^ extent used for making necklaces, and rock-crystal is similarly used for 
cheap jewellery m Kashmir.” In Indian Art at Delhi, 1903 (l.c. 75), it is stated 
that rock-crystals are also largely cut and made into sword and dagger handles, 
beads, buckles, necklaces, etc. These are tinned out fairly extensively in Jaipur, 
he so-caUed rock-crystal ” buckles, etc., of Kashmir are very largely made 
C^/* Mandelslo, Travels, in Olearius, Mist: Muscovy, etc., 
1662, 83 ,* Tavermer, l.c. i., 389; Milburn, Or. Comm., 1813, i., 360-1 : Jkfin 
Prod. Ind Rev. and AgrL Dept., 1892, 3 ; Watt, Rev. Min. Prod. Ind., 1894* 
18 ; JNicholson, Man. of Coimbatore Dist., 1898, ii. 150 

7 Carnelian.— BaU, l.c. 503-4; Watt, Ind. Art., l.c. 73-5; HoUand, 

Lc. 107 ; yamm, manka, etc. 

Agates are concretionary masses or nodules, which occur usually in hollows 
or vems in volcamc rocks. When cut across, the sections show layers. Their 
composition consists of 70 to 96 per cent, of silica, with varying proportions of 

f manganese. Various varieties are found, 
known as Mocha stones. Moss Agates, Bloodstones, Chrysoprase, etc. 

considerable trade in agate and the related 

foiSl obtained from the amygda- 

loidal flows of the Deccan Trap, chiefly from the State of Bajpipla, where the 
mam source is a conglomerate near the village of Batanpur. Here the right to 
collect hah%k is leased for a period of five years at an annual rental. The most 
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GLASS WORKS AND TRADE 


GLYCINE 

SOJA 

Soy Bean 

glass on a scientific basis have been made ; of one of the last, an account is given 
in The Times of India (Oct. 22, 1903). The greatest difficulty is perhaps the 
apparent absence of a suitable sand for fusing purposes, within easy reach of the 
trade centres, and of the fuel and other essential materials. 

Trade* Trade in Glass, — The total Imports into India of glass and glassware 

of all kinds, including Government stores, were in 1876-7 valued at 
Rs. 29,45,091; twenty years later (1896-7) they stood at Rs. 72,25,918. 
For the five years ending 1906-7 they were as follows:—1902-3, 
Rs. 96,15,634 ; 1903-4, Rs. 1,01,17,065; 1904-5, Rs. 1,14,21,397 ; 1905-6, 
Rs. 1,14,79,658; and 1906-7, Rs. 1,22,75,725. The analysis of the com¬ 
mercial returns (1905-6) might be given as follows :—13,769,052 superficial 
feet of sheet and plate glass, valued at Rs. 12,44,884; 22,520 cwt. of beads 
and false pearls, valued at Rs. 24,02,442; 65,785 cwt. of bottles, valued 
at Rs. 6,50,645 ; bangles, Rs. 42,78,558 ; lamp-ware, Rs. 6,94,138; other 
miscellaneous glassware, Rs. 28,43,441; Government stores, Rs. 1,61,677. 

Headings. The sheet and plate glass came chiefly from Belgium and the United 
Kingdom; the beads from Italy, Austria, Germany and the United 
Kingdom ; the bottles from the United Kingdom and Germany ; bangles 
from Austria-Hungary; lamp-ware from Germany, Austria-Hungary 
and the United Kingdom; and the other wares from Austria-Hungary, 
the United Kingdom, Belgium and Germany. Bangles and lamp-ware 
were returned for the first time in 1905-6. In the same year the Exports 
(Indian produce) amounted to Rs. 98,029. Bombay exported the largest 
amount, viz. Rs. 89,177, and the chief market was Persia, followed by 
Turkey-in-Asia, Arabia, Ceylon, Aden and the United Kingdom. 

{Of. Buchanan-Hamilton, Journ. Mysore, etc,, 1807, i-, 147-51 ; iii., 369-73 ; 
Monographs, Pottery and Glassware :—Halifax, Fanjah, 1890, 23, 24-7 ; Taw 
Skein-Ko, Burma, 1894, 5, 13; Maconochie, Bombay, 1895, 8-9 ; Mulcharji, 
Bengal, 1895, 10-11 ; Dobbs, U. Prov,, 1895, 29-35, 41-4; Tilly, Glass Mosaics 
of Burma, 1901 ; Agri. Ledg., 1901, No. 13, 446-7 ; 1902, No. 5, 125 ; Madras 
Weekly Mail, Oct. 1, 1903, 365 ; Pioneer Mail, Oct. 2, 1903, 24 ; Watt, Ind, Art 
at Delhi, 190A 76, 96—7 ; Holland, Pec. Qeol. Surv, Ind,, 1905, xxxii., pt. 1, 109—10.] 

D.E.P., GLYCINE SOJA, Journ. Linn, Soc,, viii., 266; Kew 

SovBeai^^* -Sepi., 1882, 42-3; Prain, Journ, As. Soc. Beng., 1891, Ixvi., 403-4; 

^ * Duthie, FI. Ujpper Gang, Plain, 232; G, Jiispida, Maxim,, Duthie and Fuller, 

Field and Gard. Crops, 1893, pt. iii., 3, t. 85; Leguminos.®. (Following 
the suggestion made by Prain, the above name had better be adopted 
for the cultivated plant and G. tisstiriensis, Regel <& Maack, for the wild, 
which = G. Soja, Siel, d Luce.). The Soy Bean ; in Indian vernaculars, 
hhat, ram, gari-Jeulay, hendedisom horec, pond disom, an4ng-hiyo, tzu-dza, 
hhatnas, seta, musa, hhajuwa, etc. 

A sub-erect or creeping annual native of China, Cochin-China, Japan 
and Java, comparatively recently introduced into India, though recorded 
as acclimatised and even seen as an escape from cultivation. It might, 
in fact, be described as extensively cultivated, though more as a garden 
than a field crop ; is especially prevalent in Eastern Bengal, Assam (Barpeta 
Sub-division), the Khasia hills, Manipur, the Naga hills and Burma. It is 
not infrequent in the plains of India proper, especially in Busti, Gorakhpur, 
Patna and Purnea, etc. In Bombay and Madras, however, the Soy 
Bean has apparently hardly passed the experimental stage. 

Cultiva- Cultivation .—Two chief varieties occur, on© called white, the other black. 

tion. On the plains it is generally grown by itself as a kharif (autumn) crop. The seeds 

are sown from June to September, and harvested from November to December. 
They should be placed at a depth not exceeding 1 to 1J inches, and 18 plants 

564 


THE SOY BEAH 


GOLD 

Occurrence 


may b© left, after weeding, to the square yard.^ A peaty soil, or on© rich in organic 
matter, is preferred. A good manure for it is sulphate of potash, but nitrogen 
may b© supplied with advantage in the form of nitrate of soda, or in th© ease of 
soils poor in organic matter, in th© form of rap© or mustard cake. In Assam 
it is sown with dhu (autumn rice) in April and May. Th© dhu crop is removed in 
July and August, and its stubble acts as a support for the bean plants, which are 
ready for harvest in December and January. 

Church [Food-Orains of Ind., 1885, 140-3) gives the following analysis of the 
bean:—in 100 parts : water 1 TO, albuminoids 35*3, starch and sugar 26*0, fat 18*9, 
fibre 4*2, and ash 4*6. Its chemical composition thus places it above other pulses 
as an albuminous food. It is eaten in India in the localities where it is cultivated, 
chiefly in th© form of ddl or satu. In Japan it is largely used as a sauce, cheese 
{natto) or paste, and in China an edible oil is obtained from the seed. If cut when 
the pods are fully formed it makes a most nutritious fodder, and the seed-cake, as 
already stated, is an extremely rich cattle food. [Of. Milburn, Or. Comm., 1813, 
ii., 519 ; Drug. Bull., Feb. 1890, 113 ; Trop. Agrist., 1893, xiii., 50 ; 1903, xxiii., 
175 ; King, Trop. Agrist, 1897, xvii., 460; Ind. Agri., March 1, 1899, 93 ; 
Ind. Card., Feb. 9, 1899, 56 ; Agri. Ledg., 1903, No. 5, 137 ; Konig, Chem. 
Zusammensetz. der Mensoh. Nahr., 1903, i., 1484 ; Kew. Mus. Guide, 1907, 
No. 1, 65.] 

GOLD.—Ball, Man. Econ, Geol. Ind,, 1881, iii., 173-230, 608-10; 
Mallet, Man. Geol. Ind., 1887, iv., 1; Smith, Gold Miningin India, in Mining 
Institute, 1893 ; Watt, Min. Rev., 1894 to 1897 ; also Mem. Res. Br. Ind., 
1894, 19-20; Bosworth-Smith, Rept. Kolar Gold-Field and its Southern 
Extension, 1889; Grundy, Repts. Insp. Gold Mines, Mysore State, 1894, 
1895 ; Hatch, The Kolar Gold-Field, Quartz-Mining and Gold-Recovery, in 
Mem. Geol. Surv. Ind., 1901, 1-90 (numerous plates); Holland, Rev. Min. 
Trod., in Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 10,12, 45-50. Gold has 
been known since the most remote classic times of India ; it is indicated 
by the following vernaculars :— sona, gser, swarna, pwon, bungdrum, mas, 
Jcanchana, shwae, run, tihr, zahah, tilla, zir, etc. 

Occurrence .—Gold is known to occur throughout India—^in the Bengal, 
Madras and Bombay Presidencies; in the Central Provinces, Panjab, 
United Provinces, Burma and many of the Native States. The ultimate 
derivation is mainly the quartz reefs which traverse the metamorphic 
and snb-metamorphic series of rocks, but smaller quantities appear to 
exist in certain chloritic schists and quartzites and possibly also in some 
forms of gneiss. The only other sources in Peninsular India are the recent 
and sub-recent alluvial deposits which rest on the metamorphic and 
sub-metamorphic rocks. In extra-peninsular regions, gold is met with 
in rocks of diEerent periods ; in Ladakh in quartz reefs of carboniferous 
age ; in Kandahar in cretaceous formations ; while along the foot of the 
ffimalaya the tertiary rocks which flank the base of the hills are more or 
less auriferous, Holland (Z.c. 45) has pointed out that India occupies the 
sixth or seventh position among the leading gold-producing countries of 
the^ world, but that the total output is nevertheless insignificant, aggre¬ 
gating no more than 3|- per cent, of the world’s annual supply. The 
following brief abstract of the available information regarding the occur¬ 
rence and production of gold, province by province, may be useful:— 

Bengal, —Gold is obtained in Orissa, Midnapur, Bankura and in th© Province 
of Chota Nagpxir. In recent years attention has been drawn chiefly to th© 
latter, where, under the control of the Geological Department, an extensive 
survey for gold has been conducted by several officers whose publications are 
mentioned below. The area examined covers part of the districts of Manbhum 
and Singhbum, with the tributary States of Gangpur, Bonai, Udepur and Jashpur. 
Pommenting on Mr. M^ol^reri’s final report, the Direetor say§ th^t though gold 
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undoubtedly almost universal in the country examined, gold-prospecting could 
not (with one or two exceptions) be honestly recommended as a reasonable 
venture {General JReport, 1902--3). The examination found the deposits in the 
quartz reefs to be very thin and patchy and the ore bodies small. “ The recovery 
of gold from alluvial deposits,” the report further adds, “ offers no brighter 
prospects than that of mining quartz veins.” [O/. Noetling, Sonapet Gold-Field^ 
in JReo. GeoL Surv, Ind,^ 1890, xxiii., pt. ii, 73-8 ; 1896, xxix., pt. i., 2 ; King and 
Pope, Gold, Copper, Lead in Ghota Nagpur, 1891 ; Hatch, Kept. Parhardiah 
Quartzites, in Jkfem. Geol, Surv. Ind., 1901, xxxiii., 68-71; Holland, Gen. Rept. Geol. 
tiurv. Ind., 1901-2; 1902-3, lD-4; Maclaren, Eec. Geol Surv. Ind., 1904, 
xxxi., pt. ii, 59-91 (with map).] 

Assam. —For an accoxmt of the gold of this province the reader should consult 
Maclaren’s exhaustive paper on the Auriferous Occurrences of Assam {l.c. 1904, 
pt. iv., 205—32, with numerous plates and maps). In a brief notice on that paper, 
Holland {Rev. Min. Prod., 1905, xxxii., 140) remarks that the most striking 
feature of the gold deposits of the Assam valley is the universal distribution of 
the metal in extremely small percentages throughout the gravel of the river-beds. 
This Maclaren holds to be due to two main causes, the wandering of the Brah¬ 
maputra over the plain and the wide distribution of the Tipam or Sub-Himalayan 
sandstones, which are certainly auriferous in places. The next characteristic 
feature is the general aggregation of gold at a point the distance of which from 
the hills is dependent on the strength of the current and the form of the gold dust. 
This point of general deposition is marked on the Assam rivers by the occurrence of 
gravels containing pebbles up to 6 inches in diameter. Above the point indicated 
the only deposition is that due to local diminutions in the velocity of the current, 
as on the beaches at the end of a long pool or on beaches lying parallel with the 
stream, and to which the gold is carried by the back eddies, where it is retained in 
the interstices between the large boulders. 

The only gold deposits considered by Maclaren to be worthy of further pros¬ 
pecting are the Guri Mara, above the Sadaya and opposite the Chunpara Stockade ; 
the Sibia Mukh on the Dihong river, and the Derpai pool on the Subansiri river. 
The most promising deposit is that on the Subansiri. The gold in general is of 
good quality, but the individual gold grains, except in a few places on the Subansiri, 
are extremely small and much flattened. 

United Provinces. —The production of gold in these provinces is comparatively 
unimportant. The only districts where it occurs in any quantity are Bijnor, 
Maini Tal and Garhwal, but the estimated production is only about 50 to 80 oz. 
per annum. The general method of working is the washing of auriferous sands 
found in the beds of certain riyers, most notably Ramganga, Sukhar Sot, Phika 
and Khoh in the Hagina Tahsil of the Bijnor district. 

Central Provinces. —Gold-bearing sands occur in most parts of these provinces, 
but the output is comparatively insignificant. The chief localities are Nagpur 
Division, especially Bhandara, Balaghat, Chanda, etc. [Cf. H. Nunn, Monog. 
Gold and Silver-Ware, 6-10.] In Central India gold appears to be confined to 
the Ajmere-Merwara district. 

Panfab. —The districts where gold is found are Bannu, Peshawar, Hazara, 
Rawalpindi, Jhelum, Kangra, Ambala, Gurgaon, and Hoshiarpur. The most 
important are the Jhelum district, where gold to the value of £770 was produced 
in 1901, and a fair amount in the Hazara district. It is said that recently an 
application has been made to the Panj4b Government on behalf of a Syndicate 
in British Columbia for the grant of a dredging lease for gold in the bed of the 
Indus. \Gf. Maclagan, Monog. Gold and Silver Works, Ph., 1888-9; Robertson, 
Settl Rept. Rawalpindi, 1893, 15 ; Mem. Geol. Surv. Ind., 1897, xxvi., 287 ; 
Madras Weekly Mail, June 7, 1900, 502 ; Capital, Feb. 4, 1904.] 

Kashmir. —Gold-washing is carried on in some villages, chiefly in the Skardu 
Tahsil and Kargil Tahsil, Baltistan. In the former, the chief locality is the 
sands of the Bashahr river, and in the latter along the left bank of the Dras-Sooroo 
river from Hardas to Maimus, at Sher Alithang near Kharbu, and at Chuskor, 
some eight miles from Kargil. The market vahie of a tola is Rs. 20 and the State 
rate Rs. 18. [Cf. Drew, Jummoo and Kashmir, 1875, 409 ; Clarke, Skardu Tahsil 
and Kargil Tahsil, 1901, 10 ; Kaye, Note on Assess. Rept. of Kargil Tahsil, 1901, 
45 ; Lawrence, Valley of Kashmir, 62.] 

Bombay. —Auriferous rocks occur in the districts of Dharwar, Belgaum, Kaladgi, 
in the South Mardthd country, and in the province of Kathiawar, but the output 
of gold in late years has been very small. Recently, however, promising work 
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in reef-mining has been commenced in the Dharwar district under the auspices 
of the Dharwar Beefs Company, Ltd. 

Madras, —Gold is found in Madura, Coimbatore, Salem, Wynaad, the Nilgiris, Madras. 
Travancore, Malabar, Kanara, North Arcot and Bellary. In recent years, how¬ 
ever, all the gold produced in the Presidency was from the Kangundi mines in 
the Kangundi Zemindari of North Arcot. Work was commenced there in 1893 North Arcot 
and was continued with varying success imtil 1900, since when working has 
ceased. The highest yield was obtained in 1898, viz. 2,854 oz. Prospecting 
has recently been carried on at Wynaad and three of the old mines were open 
during part of 1901, but did not yield any gold. [Cf. Hayden and Hatch, Gold- 
Fields of the Waindd^ Mem, Qeol, Surv. Ind., xxxiii., pt. ii.] 

Mysore and Hyderabad, —The gold of Mysore State is solely derived from the Mysore. 
Kolar district, which occupies a small tract of country in the eastern extremity 
of the State. Boughly, the field is about ten miles long from north to south, two 
miles wide from east to west, and made up of synclinal folds of schistose rocks. 

Hatch says that the auriferous lodes of the Kolar gold-fields consist of a series Mines of 
of parallel quartz veins which occupy a central position in the belt of Dharwar Kolar 
schists. Athough there are several parallel veins, it is on the Champion lode Field, 
only that paying mines have been developed. ‘‘ The attention of European Ohampion 
prospectors was directed to this area by numerous Native workings of unknown 
age; and since operations commenced on a large scale, shortly after 1880, 
the gold extracted, up to the end of 1903, has reached a value of nearly 19 19 Million 
millions sterling. During this period five companies have paid £8,250,000 in 
dividends, while the Mysore State has received nearly one million as its royalty. 

The deepest workings, now somewhat more than 3,000 feet below the surface, 3,000 Peet 
show little diminution in the value or width of the auriferous quartz vein. During 
the past five years the amount of quartz crushed has increased from 337,636 tons 
in 1898 to 546,752 tons in 1903, and the value of gold extracted has increased from 
£1,576,000 in 1898 to £2,284,000 in 1903.” [Imp. Gaz., 1907, iii., 14,] Holland 
observes that various improvement schemes, with the object of reducing working 
expenses, have been introduced in recent years, one of the most important 
being the provision of electric power from the ISlauveri Falls. The supply com- Electric 
menced about the middle of 1902, and has regularly furnished over 4,000 horse 
power to the various mining and metallurgical works. In The Madras Weekly Mail 
(J-one 1, 1905, 597) an account is given of a new discovery of gold in Mysore at New 
Yellahanka, 22 miles north-east of Bangalore, which seems of future importance, discovery. 

The citation of publications in the opening paragraph practically denotes 
those of Madras and Mysore, but there may be added the annual reports of the 
various companies, of which, in alphabetical sequence, the following may be 
quoted :—1. Balaghat Gold Mining Company ; 2. Champion Beef Gold Mining Mines. 
Company; 3. Coromandel Gold Mining Company; 4. Ooregum Gold Mining 
Company; 5. Mysore Beefs Company; 6. Mysore Gold Mining Company ,* 7. 

The New Kempinkote Gold Field; 8. Nine Beefs Company; 9. The Nundy- 
droog Company ; 10. The Oriental Gold Mining Company ; 11. the Boad Block 
Gold Mining Company, etc. 

In Hyderabad the only quartz mines producing gold are those of Hutti and Hyderabad 
Wundalli in the Nizam’s Dominions. At the Wundalli mine 7,822 oz. of gold 
were recovered in 1899, but the mines were closed in 1900, and the Hutti mine 
was the only one at work at the end of 1903. In the latter mine the total 
output for 1903 was 3,414 oz. 

Bwrma.—The only reef mine of importance is the Kyankpazat near Wuntho Burma, 
in Upper Burma. Holland tells us that this mine yielded in 1898, 1,120 
oz., and maintained and indeed increased its yield until 1902, when 1,984 
oz., valued at £7,606, were produced, but in 1903 the auriferous chute was 
worked out and the mine closed. From recent exploration, however, Burma 
appears to be very rich in alluvial gold, and in 1903 a license was issued to a 
Company to dredge gold in the Irrawaddy above Bhamo. Gold to the value Irrawaddy, 
of Bs. 2,016 was produced, and the result was sufficiently successful to induce 
the Company to extend its operations. The greater possibilities of dredging on 
the Irrawaddy appear to arise from the fact that the waters of the river are 
derived from ranges where, even in the cold weather, there is a heavy rainfall. 

ICf. Imp. Oaz,, 1907, iii., 141-3.] The Indian Agriculturist (Feb. 1905) gives 
the practical results of an interview with Lt.-Col. Mackenzie Foss, on the 
subject of the occurrence of tin and gold in Lower Burma, in wliich that 
gentleman apparently stated that, in his opinion, the district of Mergui was on© 
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GOLD LEAF AND WIFE 

of the richest in alluvial gold in the world. [Cf. ISTisbet, Burma under Brit. Rule 
and Before, 1901, 347, 397 ; Rec. Qeol. Surv. Ind., 1892, xxv., 129 ; 1893, xxvi., 

7, 48, 163 1894, xxvii., pt. i., 10-11, 117, 122-3.] 

Uses. —Gold is largely employed by the richer classes in India for the purpose 
of personal adornment or in the ornamentation of sacred buildings, palaces, etc. 
The most important art industries for which it is employed are, therefore, coins, 
jewellery, gold-leaf, gold wire and thread (used in the fabrication of cloth of gold 
(kinJchabs), braids, lace, etc. Stein {Ancient Khotan, 1907, 192-4, 210, 224, 381, 
496) discusses the gold-digging at Yotkan and mentions the instances where he 
found gold employed by the artists of the sand-engulfed ruins. These date from 
the 3rd to the 8th centuries. While he found gold-leaf extensively employed 
in the ornamentation of the idols, statuary, etc., he makes no mention of having 
come across an example of fabric with gold wire (tliread). He met with Chinese 
and Tibetan brocaded silks, but no examples of the Indian hinkhah. 

For the uses of gold in Medicine, the reader should consult Dutt {Mat. Med, 
Hind., 1900, 57-61). {Cf. Ain-i-Ahbari (Jarrett, transL), iii., 315-6 ; Mukharji 
Art Manuf. Ind., 1888, 97-144 ; Ind. Art at Delhi, 1903 :—Gold and Silver Plate, 
31-42, Gold Brocades {Mnhhabs, etc.), 319-38, Gold-wire, 416-8, Gold and Silver 
Embroidery, 419-24, Jewellery, 489-93. The following enumeration, province 
by province, of the publications that deal with the Indian industries that employ 
gold may be found useful: —Bengal : Mukerji, Monog. Gold and Silver Work, 
1905. Assam: Henniker, Monog., 1905. United Pbovinces : Hoey, Monog. 
Trade and Manuf., 110-3, 157, 184, 194, 196-7 ; Charles, Monog., 1905. Panjab : 
Maclagan, Monog., 1890. Central Provinces : Nunn, Monog., 1904. Bombay : 
Bums, Monog., 1904. Madras : Havell, Rept. Arts and Manuf., Govt. Proc., 1886, 
5, 6, 13, 15. Burma: Max and Bertha Ferrars, Burma, 1900, 107-11.] 

TRADE. —If Max Muller and others be correct in identifying 
India with the Ophir of Scripture, the present production is possibly only 
a tithe of what it has been. According to Napier [Metallurgy of the Bible), 
King David derived, through the trade of Ophir, gold to a valuation of 
£600,000,000. But another opinion fixes OpHr in West Arabia. Pliny 
speaks of Indian gold coming from the country of the Narese (the Nairs 
of Malabar), and thus practically the Mysore mines. 

“ Within the past few years the net imports of gold have apparently 
diminished. Thus the excess of imports over exports during the ten years 
ending 1891-2 averaged about 729,900 oz., while during the following ten 
years the average did not exceed 442,400. The reduction is mainly due to 
two causes. Large imports of gold had been made by banks to be exchanged 
for silver, and the accumulation of gold coin having been found incon^ 
venient by Government—for gold does not circulate freely in the country 
—the surplus was shipped by the Government to London, where at the 
same time considerable purchases of silver were made for additions to the 
coinage. Secondly, the Mysore gold-mines now send to London large quan¬ 
tities of gold every year, and this export reduces the net imports shown 
in the trade returns. It is probable that on the whole there was no real 
decline in the demand for gold in India, which is in value about half of 
that of silver. In 1902-3 the net imports rose to 1,417,000 oz., and in 
the following years to 1,566,537 and 1,516,991 ” (Imp. Gaz. 1907, iii., 292). 

Holland [Rev. Min. Prod., l.c. 47), commenting on Indian production, 
observes, For the six years under review the value of gold extracted was 
£11,310,038 or 60 per cent, of the total value (£18,687,818) extracted in the 
twenty-one years since the commencement of work under European super¬ 
vision. With the increase in output dividends have also increased, rising 
from £739,114 in 1898 to £1,019,347 in 1903, or an increase of 38 per cent. 
The total dividends paid during the six years were £4,988,793 or 60 per 
cent, of the dividends (£8,287,071) paid since 1882, indicating that dividends 
and output have advanoed pan fassu."^^ [G/t O^Gonor, Trctde Ind.^ 
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1902-3, 28-9, 37-8; Re'pt. Beng, Chamber Comm,, 1903, 145-51; Imp, 

Gaz., 1907, iii., 291-2.] 

GOSSYPIUM (Cotton) ; Watt, Wild and Cult Cotton Plants of p.E.P., 
the World, 1907, 1-406, tt. 1-53. A genus of Malvaceje, the species of ^•51-174. 
which are widely distributed on both sides of the equator, and in both 
hemispheres. (On the north they extend, under cultivation, to Crimea 
(45°), and on the south to the latitude of the Cape of Good Hope (34°). 

Few cultivated plants are so difhcult to understand or have been half 
so much confused through conflicting opinions regarding the existing 
forms as the cottons. Practically all the botanical names in current use Scientific 
were founded on cultivated plants, and these changed subsequently, and in 
some cases so rapidly that they are now mostly unrecognisable. Instead 
of rejecting a nomenclature thus hopelessly useless, one botanist after 
another has given his peculiar views and reassorted the published names. 

The obvious duty of establishing species on the wild forms and grouping species, 
the cultivated states as near as may be possible under these, has been 
absolutely neglected and the literature of the genus become confusion 
worse confounded. Useless controversies have engaged attention, such as 
whether there are fifty or more species, or only three, or even only one in 
the whole world; another, whether a single characteristic of supreme value 
can be discovered, upon which a classification of the forms might be based. 

The early authors divided the cottons into trees and bushes, or into peren- peremuais. 
nials and annuals. It has now been established beyond dispute that all 
species of Gossippium under suitable environment are perennials if left 
alone, and may in time become large bushes or even small trees. More¬ 
over, when cultivated they readily respond to environment, and when 
necessity exists become annuals or otherwise adapt themselves. On dry 
stony soils they are usually perennials, on rich loamy soils annuals, more 
especially if restrained by cold in the winter months or by a heavy periodic 
(monsoonic) rainfall or by infestations of pests. Some writers have placed character of 
confidence on the characteristics of the seed as affording a key to classi- 
fication. If possessed of a double layer of wool, viz. an under-velvet vdyct or ruzz. 
or fuzz (as it has been called) and an outer layer or floss (the true wool or 
lint), such seeds have been regarded as denoting very different plants 
from those with a naked seed, that is to say, not possessed of the under- Naked, 
coating (fuzz). This conception originated the classification into album 
(white or fuzzy seeds) and nigrttm (black or naked seeds). So again the 
fact of the seeds being free from each other or attached together into what 
has been called a chain ” or kidney ” mass, has been accepted as a xidneyed seeds, 
further means of diagnosis. But as opposed to such views it has recently 
been shown that certain structural peculiarities have originated in conse¬ 
quence of adaptation to beneficial insects, such as the helep ant of Guate¬ 
mala, or as protective measures against enemies. Of this latter kind may Protective 
very probably be the formation of the floss and of its special and varied 
peculiarities. Hence another set of writers have rejected all the distinctions 
based on the fruit or seed and have advanced the argument that selection 
should primarily be directed to wards lowering the size and weight of the seed, 
and thus increasing the proportion of wool. No structural manifestations 
would accordingly be less constant than those based on the seed and floss. 

But the colour of the fuzz and floss have been even more frequently utilised Colour of Pioss. 
as aids in classification than structural characters. The names NamMmg 

m 




GOSSYPIUM 

History 


THE COTTON PLANT 


KahM Ootton. 


Hairiness of 
Leaves. 


History. 


Indian 

Knowledge. 


and religiosiini were at first used to denote a red or Jcakhi coloured floss, 
and tlie belief was accepted tbat all wools of tbat colour were obtained from 
one and tbe same species. As opposed to tbat view it may be mentioned 
tbat Fortune (Three Years^ Wanderings in China^ 1847, 264) says tbat tbe 
mie wha or yellow cotton of China cannot be separated from tbe white form, 
and tbat tbe seed may come up either white or yellow. [Of, Liotard, Note, 
NanMng Cotton in India, 1883.] As a matter of fact it would now appear 
certain tbat most wild cottons have a red-coloured fuzz or even a red fuzz 
and floss : accordingly, under negligent cultivation or as accbmatised 
escapes from cultivation, tbe woolly coating of tbe seeds, in tbe majority 
of species, may become reddish coloured. Conversely, red-coloured 
cottons, if carefully cultivated, invariably lose their colour and become 
white. Lastly, still other writers have sought for a classification based 
on tbe shape and degree of hairiness of tbe leaves and bracteoles or tbe 
shape and colour of tbe flowers. But, as with most other cultivated plants, 
tbe classification of tbe forms of Gossgpimii is alone possible on tbe 
basis of tbe wild plants and through an aggregation of all natural character¬ 
istics, including geographic and climatological considerations, and not 
upon any arbitrary (single) standard. 

In this view it may now be desirable to furnish the practical results 
of a special study of tbe genus Qossgpium (restricting attention as far 
as may be possible to tbe Indian forms) and to draw up the history of the 
available information regarding tbe cotton industry, with special reference 
to tbe periods of discovery, tbe stages in cultivation, tbe improvement of 
the plants of commerce, and tbe progression in industrial knowledge :— 

L THE HISTORY OF THE COTTON PLANT AND COTTON 
INDUSTRIES. 

It would not be far from correct to describe cotton as the central feature of 
the world’s modern commerce. Certainly no more remarkable example of a 
sudden development exists in the history of economic products than is the case 
with cotton. The enormous importance of the textile to-day, in the agricultural, 
commercial, industrial and social life of the world, renders it difficult to believe 
that but little more than two hundred years ago cotton was practically imlmown 
to the civilised nations of the West. But it is perhaps even still more singular 
that a fibre which, for many centuries apparently, had been a staple article of 
clothing in India and the East generally, should scarcely find a place in the early 
classical literature of these countries. Nearly all the beautiful and useful plants 
of India have their properties extolled by the Sanskrit poets, and indeed are 
frequently dedicated to the gods, but cotton—the plant above all others which 
might have been expected to have formed the theme of nature-worship—is 
hardly more than incidentally mentioned. 

The Sanskrit word Jcdrpdsd-i, often rendered cotton, is connected with the 
Greek and Latin carpasos or carbaaua, and denoted a fine textile. That name 
was also known to the Phoenicians and Hebrews, but whether it originated 
in India or was imported there would be hard to say. Mr. F. W. Thomas, 
who has kindly permitted me to consult him on this point, informs me 
that “the earliest mention appears to be in the jfavaldydna ^rauta Sutra 
(say 800 B.c.), where the material is contrasted with silk and hemp, as that 
of which was made the sacred thread of the Brahmans. Probably the word was 
thus borrowed from India. The other words tdla and picu are later—they 
denote the substance.” “ The Sanskrit dictionaries give four names (mdara, 
hdrpdai, tundikeri and aamudrdntd) for the shrub, while the wild kind is called 
hharadvdji. They also mention that hdrpdaa and vadara (the material) come 
from the fruit of the plant in question, while the Havaacarita {circa 050 a.d.) 
twice speaks of the cotton [tula) from the pods of the adlmali tree ” (= aemul, 
Mowthaoc. nifttahariintm). In the Institutes of Manu injunctions exist that 
regulate the operations^ of the washermen and of the weavers, and these all 
point to a social organisation and industrial attainment in which a knowledge 
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)f cotton is essential, but it is taken for granted rather than expounded or 
ustified. All this might of course argue antiquity, as it certainly does for the 
irts of spinning and weaving, but the word kdrpdsi may have existed for 
jenturies with a generic rather than a specific signification. 

Similarly it is extremely difficult, if not impossible, to determine the earliest 
jertain references to cotton in the Persian, Arabic and European classics. It is 
‘airly clear that hutn, hatdn or huttin (the Arabic name from which we have Classic Names, 
ierived the English word cotton) originally denoted flax, not cotton. So also in 
3rreek, harpasos, often rendered cotton, had, as already stated, the still earlier 
meaning of flax or simply of a fine textile. But cotton textiles had been carried 
:o Europe, and were regularly traded in, long before any definite knowledge 
existed there regarding the fibre of which they were made. In fact the Greeks 
irst learned definitely of the cotton plant through the group of explorers who 
;risited India along with Alexander the Great and his immediate successors in Creek 
Bactriana. Herodotus (450 b.c.) had written of India having wild trees that ^discoveries. 

30 ar fleeces as their fruits. But right down to the middle of the 18th century 
jhe wool-bearing trees were divided into those with spinose and those with 
smooth stems. The former were the silk-cotton trees, of which 
inaiahari4ttiin may be given as the type, while under the latter many of the 
ootanical writers included kapoJc aitfvactt{o,sinii). 

A large percentage of the earliest authors speak of cotton being used for 
[guilts and mattresses, but are silent regarding its being spun and woven. Ktesias Quilting-cottons* 
would appear to have been the first European who observed the spinning and 
weaving of the Natives of India, but his description does not necessarily denote 
3 otton as the fibre. Theophrastus (350 b.c.) gives us the first definite conception First 
af Indian cotton cultivation. He says {Hist. PI. (ed. Schneider), iv., ch. 4, 132), Description. 

“ The trees, from which the Indians make cloths, have a leaf like that of the 
mulberry; but the whole plant resembles the dog-rose. They set them in the 
plains arranged in rows, so as to look like vines at a distance.” He then adds 
that cotton cultivation may be seen both in India and Arabia. Indian cotton¬ 
bearing plants set in rows necessarily involves cultivation, but it would be equally 
applicable to the perennial as to the annual plant. The comparison to the dog- 
rose, with its open lax branches, however, brings to mind the perennial roji of 
Gujarat rather than the small compact bush of the ordinary annual cotton. 

(See below, under Roji, p. 581.) 

Pliny tells us that cotton {carbasa) was in Tylos called Gossympines. He 
does not state whence he derived that information, but curiously enough by 
modern botanical writers that word has become the generic name for the cottons 
(€^o###i/i>iifi»i). In the Periplus of the Erythrman 8ea (63 a.d.) we have the first The First 
commercial mention of Indian Cottons. The raw cotton, as also the Indian 
cotton manufactures, were conveyed by the Arabs from “ Patiala, Ariake and Indian Cotton 
Barygaza ” (the modern Broach) up the Bed Sea to “ Aduli.” The Indiha of Trade. 

Arrian, a work compiled (150 a.b.) from Nearchus, Megasthenes, Strabo and 

Eratosthenes, as also other early Greek travellers, was professedly intended to 

supersede the inaccurate account of India given by Ktesias. After narrating 

the particulars above mentioned, Arrian adds that the cotton of India is whiter 

and brighter than that of any other country. Thus by the beginning of the 

Christian era we have a fairly vivid glimpse of India as a cotton-growing and 

cotton-manufacturing country, Stein {Ancient Khotan, 1907, 374, 412, 430, 442, 

etc.) mentions that cotton cultivation is very largely pursued around the modem 

Khotan, and in other passages he refers to fragments of cotton garments, etc., 

found in the ruins of the ancient city, which must be accepted as dating from Oldest Actual 

the 3rd to the 8th century. These are doubtless the oldest authenticated examples 

of the Central Asiatic cotton industry at present known. 

The simple reference to a fibre or textile, under such names as kdrpdsi, hatdn, 
tinon, carbaaus or Gossypion may be of no historic value whatever. It has to 
be shown that the word used had the same signification then as to-day. Many 
illustrations might, in fact, be given of the confusion that prevailed regarding the 
separate recognition of the chief textiles of the world, down even to the 17th 
century. In Manchester, for example, a particular texture of goods, woven of 
wool, was in 1590 sold under the name of “ Manchester Cottons.” In 1664 the 
dispute between Sir Martin Noel and the East India Company as to whether 
“ Calico was linen or no ” became acute, and that controversy shows how very 
reluctantly the name “ cotton ” was in England accepted as indicative of a dis¬ 
tinct fibre. 
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THE COTTON PLANT 

There is, however, every reason for believing that the Arabs knew of cotton 
and wore cotton garments before the present era. Unhappily no writer can be 
discovered who effectually bridges over the gap between the period of the Periplua 
and that of the physicians who wrote in the 7th to the 10th centuries. Serapion, 
an Arab medical writer (who lived about 850 a.d,), quotes several earlier Arab 
authors, among whom Ibn Hanifa, he says (speaking of Kelbe), described the cotton 
as growing there on trees which lived for twenty years but attained their best 
bearing condition about the ninth year. Renaudot gives translation of the 
journal of an Arab (Sulaiman) who visited China and India in the 9th century. 
The original Arabic MS. bears the date 1173, and was translated in 1718 by 
Renaudot, and again in 1845 by Reinaud into French ; but there is an English 
edition dated 1733. Speaking of the town of Calicut, he says that “ garments 
are made in so extraordinary a manner that nowhere else are the like to be 
seen. They are for the most part round and woven to that degree of fineness 
that they may be drawn through a ring of middling size.” Sulaiman also makes 
special mention of the fact that the Chinese, rich and poor, were seen to be dressed 
in silk, but he says nothing of cotton in China. It is one of the many surprises 
met with everywhere in the study of the world’s production and trade in cotton, 
that the plant was not cultivated in China for its fibre until the 13th century. 
In the 6th century we read of the Emperor Ou-ti having possessed a rob© of cotton 
that he held in much esteem. Towards the end of the 7th century cotton was 
an ornamental shrub in Chinese gardens. Mayer says that it was not until about 
1000 A.D. that the plant was fully introduced into China, and this view is accepted 
by Bretschneider. There was apparently in China (as in Europe) much opposition 
to the introduction of cotton as a textile. 

Marco Rolo (who travelled through a large portion of Asia in 1290 a.b.) refers 
to the production and manufacture of cotton in Persia, Kashgar, Yarkand, Khotan, 
G-ujarat, Cambay, Telingana, Malabar, Bengal, etc., but is absolutely silent on 
these subjects in connection with China. Speaking of Gujarat, he says the cotton 
trees are of great size and attain an ag© of twenty years, but he adds, when 
of that age the cotton is only used to quilt or stu:ff beds. Referring doubtless to 
Masulipatam, he says it produces specially fine “ buckrams ” (muslins) and 
chintzes. The Rev. E. Terry, Chaplain to Sir Thomas Roe’s Embassy to India 
in 1615, speaks of the cotton plants near Surat as growing for three or four 
years before being uprooted. The cotton plant seen by Rheed© in Malabar, 
during 1686, he describes as a shrub 10 to 12 feet in height, found growing in 
sandy places—he does not say cultivated. 

Turning now and very briefly to Egypt. Pliny, in his account of Ethiopia, 
speaks of the portion that borders on Egypt having cotton plants that afford a 
more woolly fibre than is customary and as possessing exceptionally large pods. 
Yates (Text. Antiq., 1843, 334-54), commenting on that passage, observes that 
the plant referred to may have been 6?. He further says that cotton 

was not grown in Egypt proper during ancient times. In support of that view 
he affirms that the MS. copies of both Pliny and Julius Pollux (a century later 
than Pliny), that have been cited as upholding an ancient cultivation, have had 
that interpretation put upon them through marginal annotations which were 
made about th©^ 14th century a.d. being taken as parts of the original text. He 
accordingly maintains that cotton was first cultivated in Egypt about the 13th 
or 14th centuries, and in support of that opinion mentions the fact that the Arab 
physician Abdullatiph, who visited Egypt in 1200 a.d., and published a list 
of the plants he saw, makes no mention of cotton. Further, Yates points out 
that the ancient paintings and sculptures of Egypt, while they show flax cultiva¬ 
tion and purification of the fibre, give not the slightest indication of cotton. And 
this view is confirmed by Prosper Alpinus (De PL Mgypti, 1592, 29), who makes 
the significant observation that the Egyptians in 1592 imported cotton for their 
own us© from Syria and Cyprus, and only cultivated in their gardens, as a curious 
and ornamental plant, the which he figured and described, viz. 

a. ttt'horetttn. He adds, however, that the Arabs make webs of that cotton which 
they sail seasa. Forskal (PL Arab., 1775, 125) indicates two forms of cotton 
met witli by him : G. ruhrum, which he says was known to the Arabs as oth, hadice, 
or odjas (from the clescription given, the plant indicated was very likely to have 
been 6/. Unn.) ; while his second species (which he calls G. arboreum) 

answers^ fairly closely to G. Ueriitteeitw. \pf. Adler and Casanowiez, Biblical 
Antiq.y in. Ann. Eept. Smithaoniari Inst., 1896, 1005.] 

It.^is thus very repaark^blq |;hat the a^Jcqunts given by til>© efirlie?: authors 
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I'egarding Indian and Egyptian cottons almost all point to perennial, not annual 
plants, and so persistently as to suggest that the annual stock may have been a 
subsequent discovery obtained very possibly from Arabia. 

In the 9th century Sicily was taken by the Saracens, and according to Abu 
Zacaria Ebn el Awam (Banqueri, transL, ii., ch. 22, 103) they at once introduced 
the cultivation of cotton. From the account given of the methods of cultivation 
the plant must have been the annual stock, now known as g. uerhaeeitw. In 
the 10th century the Muhammadans carried the self-same cotton plant (as I 
take it) across the Mediterranean to Spain, and for three centuries thereafter 
Barcelona had a flourishing cotton industry. There would thus seem no doubt 
the plant disseminated by the Muhammadans was u&rhaeGum, the species 
presently cultivated in the regions indicated. Where they obtained that plant may 
be a matter of uncertainty, but to-day the centre of its area of cultivation might 
almost be given as the northern tracts of Arabia and Mesopotamia, where it stands 
every chance of being indigenous. There is no doubt, however, that the Levantine 
(not the Indian) plant was closely associated with the early Saracens ; their re¬ 
ligion, their cotton and their sugar might be spoken of as the triple agents of their 
civilisation. As a cultivated plant, that cotton was carried by them to Constanti¬ 
nople, and very possibly through Turkey, Asia Minor, Ai-menia, Kurdistan and 
Mesopotamia to Persia, if"tLOt even to the frontier of India. So also they in time 
may have conveyed it to Egypt, in connection with their Baghdad trade, which 
on the conquest of Spain went via Alexandria. But before passing away from 
this subject it may be added that there would seem no doubt a limited culti¬ 
vation of cotton had been established in Crimea and South Italy some shoi’t 
time prior to the European conquests of the Saracens, so that it is just possible 
it may have existed, if it was not indigenous in some of the islands of the Medi¬ 
terranean, prior to the knowledge of its utilisation as a textile, just as the tea 
plant existed in Assam prior to its being brought from China by Gordon and 
Fortune. It is not surprising, therefore, that Dioscorides should make no mention 
of cotton. The cultivation of G. in time, however, was diffused 

throughout the countries bordering both shores of the Mediterranean, and a cotton 
trade was established which held sway for several centuries. 

It may perhaps suffice for the purpose of this work to indicate very briefly the 
chief historic facts in the rise and present position of the cotton production and 
trade of the ISTew World and of the cotton manufacturing enterprise of Great 
Britain. • The earliest mention of the English cotton trad© appears to occur in 
a little poetic work entitled The Politic of Keeping the Sea. This is given by 
Hakluyt in his Voyages, etc. (i., 213), and was apparently originally published in 
1430. The merchants of Genoa are spoken of as carrying silk, pepper, woad 
and cotton to England, and as taking back woollen goods. It is thus probable 
that at an even earlier date than indicated England procured cotton from the 
Levant, since the fibre is spoken of as an ordinary commodity. In 1492 
Columbus discovered the West Indies and America. The Spaniards on their arrival 
in the Hew World found cotton being cultivated and manufactured, from the 
West Indies to Peru and from Mexico to Brazil. In 1498 Vasco da Gama sailed 
for India round the Cap© of Good Hope. The success of that expedition gave 
to Western Europe a direct route to India, and struck a severe blow at the com¬ 
mercial supremacy of Venice and Genoa. “ Thus previous to the discovery 
of America and the West Indies and for some time afterwards, England, and 
probably all Europe, were supplied with cotton from the Levant ” (Milburn, 
Or. Comm., 1813, ii., 279-82). Down to the close of the 16th century England 
obtained her cotton (a small demand) from the Levant, and her supplies of 
Indian cotton goods via the Mediterranean ports. As late as 1641 we read that 
“ the town of Manchester buys cotton-wool in London, that comes first from 
Cyprus and Smyrna.” The supply, if any, from the West Indies must accord¬ 
ingly have been very insignificant. The early historians of Brazil affirm that 
a cotton plant was found indigenous there, and that the Natives made us© of 
it to supply the cotton of their simple needs. In Bahia it must have been culti¬ 
vated, however, since De Souza speaks of it (1570-87) as cleaned with the hoe, 
two or three times a year. Pizarro in 1522 found cotton in Peru, and it has 
since been reco^ised in the ancient tombs of that country. De Vica is re¬ 
ported to have discovered, in 1536, a wild cotton in Texas and Louisiana. Thus 
then, when first mad© known to Europe, the American continent, as also the West 
Indies, possessed not only a cotton industry but both wild and cultivated cottons, 
independent of those of the Old World. But w© know nothing for certain of 
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the species of American cottons until approximately two centuries after their 
original discovery. 

The first attempt to grow cotton in the United States was in Virginia. It 
was not, however, until the second decade of the 17th century that systematic 
cultivation was organised, and then from seed obtained both from the Levant and 
from the West Indies. It took nearly a hundred years from that date before the 
plantations became of national importance, but the seat of the industry gradually 
shifted south and west. England began to manufacture cotton about 1635, and 
continued to draw on the Levant for her supplies of the raw fibre. An outcry 
agamst the imports of Indian cotton goods began to be raised in England. Marc- 
graf (who died in 1644) speaks of the cotton seen by him in Brazil as having the 
seeds imited together—the condition we now call kidney-cotton. According to 
bamuel Wilson, Smyrna and Cyprus seed, by the close of the 17th century, had 
been successfully acclimatised in Carolina. 

The 18th century opened with repressive legislation passed by the British 
Parliament against Indian calicoes, but witnessed the imports by England and 
Scotland of raw cotton amounting to 1,000,000 lb. Cotton was raised in Georgia 
supplied from Chelsea by Philip Miller (the original stock of the green- 
^eded plant now known as g. In 1782 muslins were &st made in 

England, and in that year South American or Brazilian cotton began to be 
regularly received. ^ Two years later a ship which brought eight bags of cotton 
irom America to Liverpool was seized on the ground that so much cotton could 
not have been produced in the United States. In 1786 the green-seeded cotton 
was in the States the most largely grown of all kinds, but in that year the black- 
seeded or Sea Island cotton was introduced from the Bahamas. 

Through Patrick Walsh, Pernambuco cotton was successfully introduced 
into the United States in 1789. Dr. Hove was sent to India to study the Indian 
cotton trade and Indian cotton plants, but his mission was resented by the East 
India Company, and his report was not published for sixty years after his return 
to England. Shortly after the date of Hove’s visit the East India Company 
commenced, however, a series of experiments with a view to improve the quality 
and increase the quantity of cotton produced in India. Up to this point England 
obtamed her supplies of raw cotton from the Levant, India, the West Indies and 
South America, the finest qualities being spoken of as coming from Surinam and 
century closed with the exports from the United States to England 
at 9,632,263 lb. and from India at 729,643 lb. 

The 19th century opened with the cotton crop of the United States being 
returned as 48,000,000 lb., contributed as follows South Carolina, 20 million • 
Georgia, 10 million ; Virginia, 5 million ; North Carolina, 4 million; and Ten- 
Sa^aaa million pounds. The exports from that crop to Great Britain were 
20,000,000 lb. Total consumption of raw cotton in Great Britain came to 
o4 million pounds, the supply from India being million pounds, or just one- 
third of the quantity drawn from the new area^the United States of America. 
Ihe &st In(han cotton mill was built near Calcutta in 1818, and the first of the 
Bombay series in 1851. Improvements in bleaching, dyeing and cylinder print¬ 
ing soon placed British calicoes in a position to hold their own against similar 
goc^s from any other part of the world. Hesist printing was introduced by Sir 
Kobert Peel. The Sea Island cotton raised at Hilton Head, South Carolina, 
letched the highest price then Imown. Mexican cotton-seed was introduced 
mto Mississippi by Walter Burling, and by crossing with the existing plant was 
suppos^ to have improved the quality of the cotton very greatly. Mention, so 
tar as I discover, has never been made of any of the indigenous cottons of the 
fetates (if such existed) having been grown by the colonists. They grew first 
Levant cotton, then Miller’s green-seeded cotton, and finally Sea Island cotton. 
Wnicn of these was crossed with Mexican has not been stated, but presumably 
the green-seed, and this hint should be of value. 

Gotten cifitivation was systematically prosecuted in Egypt about 1821, and 
a position in quality of staple second only to that of the States, 
but there is very little information as to the original stock or of the subsequent 
stages m the production of the better races now met with in that country. The 
year 1^5 witnessed ruinous speculation in cotton. From 1829 to 1841 the East 
India Company made strenuous efforts to improve the Indian staple. Large 
sums were spent in the form of awards, and ten experienced cotton-growers 
were procured from the Southern States of America with a view to establish 
the cultivation of New Orleans cotton. Excepting in Dharwar, failure was the 
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only result, and the subject was allowed to drop from public attention. 

In 1841 cotton yams were in Manchester spun up to No. 450’s, and the United 
States rapidly obtained a monopoly of the market in raw cotton. In 1850 the 
imports into Great Britain were 664 million pounds of raw cotton, and her exports 
of manufactured cotton goods were valued at £28,000,000. About this time a 
scheme was formulated in England to raise a sum of £20,000,000 to be expended 
in India during five years, in measures calculated to forward India as a cotton- 
producing country. The outbreak of the Mutiny put an end, however, to these 
negotiations. Commenting on the efiect of the American Civil War and the 
Great Cotton Famine of 1862-6, Dabney [The Cotton Plants U.8. Dept. Agri. 

Bulky 1896, No. 33, 14) very truly observes, ** Probably no equally great industry 
was ever more completely paralysed or had its future placed in greater jeopardy 
than cotton-gro'^g in the United States during the war of 1861-5.” In 1863 
a Cotton Commissioner was appointed for Bombay, and the year following for ladia's Cotton 
Berar and the Central Provinces. Cotton farms were established under these Commissioner. 
Commissioners. The Bombay Cotton Frauds Act IX. of 1863 became law, but 
it is generally believed it did more harm than good and was shortly after re¬ 
pealed. For the ten years ending 1859 Great Britain imported an average of 
2,318,575 bales of cotton (each 400 lb.), and of that amount India supplied 
405,291 bales. But the ten years ending 1869, which included the troublous 
times of the i^erican war, Great Britain imported an average of 2,736,661 bales, 
of wHch India supplied 1,282,172 bales—the record year being 1866, when India 
furnished 1,847,759 bales. ^ Thirty years later (1899) Great Britain took 4,065,617 
bales, of which India furnished only 77,297 bales ,* but in 1903 the Indian portion 
slightly improved, Great Britain having taken 203,550 bales of Indian cotton. 

The immediate response made by India during the cotton famine shows India's 
her capabilities, but as in the United States, so in India, the demands of her own Capabilities, 
mills had become a controlling factor in the amount available for export. But 
the 19th century closed with India, instead of exporting cotton goods, having 
become the largest single market for English manufactured cottons—its demands 
for British cotton goods having been just under £20,000,000. 

The 20th century may be spoken of as characterised by a new feature, namely, a New 
the rise of Continental, American and Indian cotton-manufacturing enterprise 
seriously threatening the supremacy of England in the cotton markets of the 
world. The Tariff Commission’s Report of June 6, 1905, may be said to have 
been written with a view to establish this new phase. From that publication 
the following may be abstracted :—In 1876-80 the annual consumption of 
cotton in the United Kingdom exceeded that of the Continent by 2,030,000 cwt., 
and that of the United States by 5,070,000 cwt.; in the period 1901—4 the 
annual consumption in the United Kingdom was 8,020,000 cwt. less than on the 
Continent, and 2,950,000 cwt. less than in the United States. 

For further particulars of historic interest the reader should consult the 
chapter below on Indian Trade in Cotton. [Of. Donnell, Hist. Cottony 1872; 

Do Candolle, Grig. Cult. Plants (Engl, transl.), 402-11; Branner, Cotton in the 
Empire of BrazUy in U.S. Dept. Agri. Misc. Bull., 1885, No. 8 ; Nasmith, In¬ 
augural AddresSy delivered 1896 (reprinted), Ind. Text. Journ. ; Handy, Hist, 
and Gen. Stat.y in Dabney, Cotton Plant, 1896, 17-66 ; also Bibliography of Cotton, 
l.c. 423-33 ; Eckardt, Der Tropenpfianzer (suppl.), Feb. 1906, vii.] 

//. THE CULTIVATED AND WILD COTTONS OF INDIA. 

(A) FUZZY-SBBDBD COTTONS OF TUB OLD WORLD. 


G. Stoeksii, Mast., FI Br. Ind., 1874, i., 346; Watt, Wild and p.E.P., 
Cult. Cotton PI. of the World, 1907, 73-7, t. 6; Mraguni Mpas. TMs very iy-a 1®- 
interesting wild species is found near Karachi, India, and across the 
Persian Gulf, on the Dhofar Mountains of South-East Arabia. 

There would seem little doubt that the writers who have supposed this to 
be the wild condition of G. Unn., are in error, but not more so than 

those who have taken it for a naturalised and degenerate state of some American 
species. Moreover, no one would appear to have demonstrated by actual ex¬ 
periment the forms, if any, that have resulted from using e;. stoeUftH in 
hybridisation with other species, hence its influence on the Indian cultivated 


cottons must be accepted, for the present, as purely imaginary. D E P 

G. hepfoaeeum, Linn., Sf. PI., 1753, ii., 693 (in part) ,* Parlatore, iv., 25 - 30 . 
Sf. dei Cot., 1866, 31-6, t. ii. (in part); Todaro, Relaz. Cult, dei Cot., Levant 

Cotton. 
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131-40, t. iv., ff. A-o; Aliotta, Eiv. Grit, Gen, Goss, 1903, 66-75 (in 
part); Watt, l,c. 155-63, tt. 24-5. Syrian, Levant, Arabian and some 
of tie Short-staple North American Cottons. 

Habitat.—Probably mdigeixous to North Arabia and Asia Minor. Not known 
to exist as a wild species anywhere. It occurs in the Mediterranean regions 
(Sicily, Malta, Greece, Crete, Cyprus, Algiers, Turkey), in Syria, Mesopotamia, 
Armenia, Persia, Afghanistan, Baluchistan, in the North-West Frontier Province 
of India, and in the northern portions of the cotton area of the United States 
of America. It may, in fact, be described as a warm-temperate species, and is 
at least one of the plants that yields, or formerly yielded, the so-called “ Short- 
staple American Cotton” of commerce. There is every reason for believing that 
it was the species first cultivated by Europeans. It was the bushy, cultivated, 
annual Gossypium or Xylon first mentioned by botanical writers. Moreover (as 
already fully shown), the field plant of the Levant was the first commercial 
cotton of Europe, which, at an early date, was carried to the United States 
and there largely cultivated some time before the discovery of the other special 
races that ultimately drove it into a position of secondary importance. It was 
that discovery, in fact, that gave the States their supremacy and caused the 
area of production to move to the south and west. 

From the practical standpoint it is essential, therefore, that a clear concep¬ 
tion be obtained of the plant which in all probability was the species that first 
attracted the attention of European manufacturers. Br. Roxburgh—one of the 
most accurate of botanists—described and prepared an MS. drawing of an Indian 
plant which he accepted as being neriiHceum, Linn., but in that opinion 
he was in error, for, if any two cultivated species of can be viewed 

as distinct, 6f. jim’haeeutn, Roxb., and <6r. herhaeefmi f Linn., ar© SO. As Tlllder- 
stood by Roxburgh, the Indian plant embraced Dacca Cotton {<>*. 

Tod.), also the Berar and China Cottons {g, Meyen), It was apparently 

with the object of primarily separating the Indian country cottons from tho 
Levant plant that Todaro formed his G. WightUinttm. That species was 
founded on but on© form {Oss, Sp, di Got, 1863, No. 12, 47), but subsequently 
Todaro fell into the error of grouping several Indian plants with it. 

Cultivated Forms, —The forms of G. herhiMvettm, Linn., that are deemed of 
greatest value are (a) those suited to cold countries, and (6) those in the United 
States that ar© so much hybridised with G. hirsfititm that they are often 
accepted as grades of that plant. The large-leaved hairy states of this species 
require a much warmer climate than the sub-glabrous (and therefor© more) 
typical conditions. Some of the recent writers, such as Cook ( U.S. Dept, Agri. 
Bull,, 1906, No. 88, 8), would appear, however, to go to an unnecessary extreme 
when they affirm, as Cook does, that “ the Upland type of cotton was recognised 
as a distinct species by Linnaeus under the name G. hit^sutmn, but many sub¬ 
sequent writers have erroneously confused the Old World species g. iterfmeeunt, 
winch is not cultivated in the United States, though often so reported.” It 
certainly was very largely cultivated prior to 1732, and for many years there¬ 
after, as the Upland Cotton, and I believe still survives, though mostly in a state 
of hybridisation with G. hirmttunt. 


D.E.P., 
iv., 6-7. 
Tree 
Cotton: 
Nurma. 


India, and 
Africa. 


G. apbopeum, Linn., 3^. PI, 1753, ii., 693 (excL syn, Elieede); 
Todaro, Relaz, Cult dei Cot,, 1877, 176-80, t. 1a; Aliotta, Riv. Grit. 
Gen. Goss., 1903, 56-65 (in part); Watt, l.c. 81-91, tt. 7, 8. Tree Cotton 
of India and Africa, deo hafds, nurma, manua, hajwara, red navsari, 
ram kapas, etc. 

Habitat.—A small tree or large shrub which has often been claimed as originally 
an African species, but few botanists have discovered it anywhere in what could 
be regarded as an indigenous habitat. It has been reported as wild in Upper 
Guinea, Abyssinia, and Upper Egypt. [(7/. Do Candolle, Orig. Cult Plants, 405.] 
Certainly so far as botanical publications ar© concerned it was figured and 
described by Alpinus as an Egyptian plant a hundred years before Blukenet 
wrote of it, “ Gossypium herbaceum maderaspatense,^' It is said to be met with 
in gardens (especially near temples) in Egypt, Africa, Arabia, India, but though 
much less abundant has also been found in China, Japan, Java and the 
Malaya. Lamarck (quoting Sonnerat, Hist Voy., x., 460), speaks of it as growing 
plentifully in the plains of Macassar. So far as presently Imown, the arboreous 

576 



i 


GOSSYPIUM 

TREE VERSUS BUSHY COTTON var. NBaLBCTA 

Bengal Cotton 

form (which may be called the typical condition) can hardly be said to be culti¬ 
vated as a source of fibre to-day, though according to Indian tradition it is the 
cotton that should be selected in preparing the Brahmanical string, and has 
often been affirmed was also the cotton specially used by the Egyptian priests 
in the construction of their robes. Many of the Arab writers speak of its fibre 
as spun and woven. The classic records of a “ tree-cotton ” carry us many 
centuries beyond the first mention of a herbaceous field crop, and what is 
even more curious still, most of the early writers on Indian cottons, such as 
Bheede, Terry, Rumphius, etc., describe and figure “ tree-cottons ” (from 
admitted personal knowledge), but say absolutely nothing about herbaceous 
field cottons. 

Cultivated Porms.^1 regard this species as embracing several fairly distinct Cultiratedl 
forms, some of which at least have been assigned independent positions by I’orms- 
certain authors. But while in these a natural assemblage of characteristics is 
preserved, hardly any one feature is constant. Thus, for example, the flowers 
may be yellow, the leaves may be very considerably hairy, and the velvet of the 
seeds may be grey or brown. The more arboreous form occurs chiefly (so far 
as India is concerned) as an ornamental garden plant. When grown as a field 
crop € 1 , arboreitm may be either an annual or perennial, and in the latter case 
is generally sown in rows, being thus employed to shade more delicate annual 
cottons or other plants. Moreover, the agriciiltural forms are so much modified 
very possibly by hybridisation, that they cannot be regarded as constituting 
varieties — in fact, many of them are but climatic sports that lose their properties Olimatic'^Sports 
on being earned from one region to another. It may be accepted, accordingly, 
that in India at least the cultivation of d-. aThoreum is quite as ancient, if not 
more ancient, than that of any other cotton. Some of the Indian races referable 
to this species (primarily) may be regarded as having derived from d. 
the soft silky character of their flosses, while the length and strength of their 
staples have come from the other ancestral elements. In others a strain from 
d. arhoretiwt would soem to have been sought on account of the strength thus 
imparted to withstand seasonal climatic changes—the plant for the most part 
becoming a hardy perennial. ^ 

There are many cultivated states of this species found all over India, Egypt 
and Africa. As already explained, these manifest a constant tendency to throw 
back towards the arborescent condition with dark purple flowers, whenever they 
are allowed to become perennial or to be naturalised. The following are some 
of the more remarkable varieties or cultivated races of this species:_ 

R of*’ ?’ Saask., Cat. Hort. Bed- 

200; Tod^o, BeUz. Cult, det Cot., 1877-8, 179,1 . 1 . This form is rarely met flowered 
with m India, though frequent in Africa. A red-flowered herbaceous field cotton Cof+ou 
was, however, at one time common in India, and is occasionally still met with in 
Uudh. Buchanan-HamiHon, who gave special attention to thesubjectof t.-haTr^diori 
cottons, did not apparently preserve a specimen of arhoveHin. proper in his 
herbari^. Sets of his plants are to be seen in the Kew, the British Museum 
the Walhchian and more especially in the Edinburgh herbaria, and among these 
may be ^scovered admirable samples of a red-flowered herbaceous plant which 
botauicSilly is derived elmost immediately from d, with possibly 

a stram oi d. , Of that plant Buchanan-Hamilton has recorded the 

fmlowing observation:— No. 1549, Q. nigrum^ vide Comment, meum in Hort 
MaL p. 'pr%rrham. var. (a) ruhicundum ; C. indicum, Willd., Sp. PI iii 803 ^ 

Cohtur ubique in India vulgatissima:^ Now if the plant shown by that specimen 
was cmtivated everywhere in India and very common in 1808, it must I fear 
be spoken of as very nearly unknown to-day and its place taken by a multitude 
oi forms of yellow-flowered plants considerably more remote from d. urboreitm, 

Linn, Of these may be mentioned :— 

Var. ne^ecta, Lc. 95--108, tt. 10-12; Q. negleetumy Tod.,, Pelaz. Cult. Bengal 
vLr-'* (Alcea Maldbarensis), Mheede, Hort. Mai., Cotton. 

1085, 1 55, t.31; G. herhaceum, Poxb., PI. Ind., iii, 184; also Dacca Cotton 

Buch.-Ham. MB. ; G. herhaceum, Maxwell 
Masters, PI. Br.Ind., i., 346 (in part); G. herhaceum, Duthie db Puller, Pield and 
f^rden Crops, 1882 i 75-8, t. 18 ; G. arhoreum, Engler Prantl, Pflanzenfam., 

-vt' (after Pari); G. neglectum, Suhbiah, Bull. Dept. AgH. 

C.Prov., 1901, No. 15, 26, t. 1. Bengal Cotton, helati-, vilayati-Khandesh, katelL 
matrix, ^an, etc., etc., and is the okra of American writers. 

Habitat.—A large pyramidal bush, chiefly grown as a field crop. Cultivated 
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throughout Bengal, Assam and the United Provinces, less abundant in South 
India and Burma, distributed by cultivation to Africa, the West Indies and China. 
The names given to this plant, and the traditions of the people of India regarding 
it, suggest its having originated in the drier tracts of the Gangetic basin. Re¬ 
cently it has been carried to all the regions where the perennial cottons (pre¬ 
sumably of <5?. Na^th'ing origin) formerly prevailed, and the craving for a short 
cheap staple has even seen its attempted cultivation in Gujarat and Kathiawar— 
the home of what may be characterised as the long-staple cottons of India. 

In point of historic sequence, the earliest botanic reference to this plant would 
appear to be that in the Hortus Malabaricus (1686), thus associating it with India, 
the headquarters of its present-day cultivation. Rheede speaks of it as a shrub 
10 to 12 feet in height, found growing in sandy places. But as if to remove 
the possibility of its being supposed to be 6?. he carefully describes 

the long, narrow segments of its smooth, soft leaves, and then adds that the 
dowers are pale yellow with purple claws and the seeds have a white to grey fuzz. 
Buchanan-Hamilton, who wrote a commentary on Rheede’s great work in 1822, 
and had himself visited Malabar, observed that so far as he had seen in that 
district, cotton was raised (as Rheede had described it) by the Natives in the 
form of small trees planted in corners pf gardens and not in fields, nor was the 
cotton for sale. But Buchanan-Hamilton, -unfortunately, had come to the 
conclusion that all the cultivated cottons of India were mere races that differ 
from each other vastly less than do the varieties of the cabbage. He thus did 
not allow himself to realise that even accepting so restricted a botanical view, 
they might still be of great agricultural and commercial value, and therefore 
worthy of separate recognition. Accordingly, he omitted to add that the cotton 
of Malabar might be described as a perennial state of the self-same plant to which 
he had at one time assigned the name G. viridescena. On the other hand, Rox¬ 
burgh, commenting on Rheede’s Cudu paritiy observed that he could not bring 
himself to believe that it was arhoTetitn. The fact that it was a small tree 
and thus a perennial precluded him apparently from assigning it its true position 
along with the “ Bengal and Dacca Cottons,’’ to which he most unfortunately 
gave the name G. herbaceum. 

The cultivated races of this plant known to exist in India are very numerous 
and much diversified as to yield and merit of staple. Perhaps the most significant 
feature of the story of this variety is that while to-day it affords the most inferior 
grades of Asiatic cottons, at one time it seems to have yielded several superior 
staples. Of these may be mentioned the much-talked-of Dacca cotton. 

Var. assamica, Watt, Ic. 108-12, t. 13 ; Darrah, Note on Cotton in Aasaniy 
1885 ; Middleton, Agri. Ledg., 1895, No. 8, 19-20 ; G. cernuum, Todaro, Oss. 
Sp. di Ooi.y 1863, 31; Garo Hills Cotton, hit or borkapah (large cotton), Tchungi 
deva, etc. 

This very remarkable cotton might fairly well be described as an extreme 
form of van 'ttegieefu. It is raised as an annual crop by the people of the Garo 
hills, who use it in the fabrication of a peculiar kind of blanket, which is formed 
by rows of tufts of the wool placed by hand across the fabric and bound in that 
position by the weft being forced home on each such row. Whether this peculiar 
textile suggested the selection that has resulted in the production of the Garo hills 
long-boll cotton, it is difficult to say. Certain it is that when carried to other parts 
of India the plant throws off most of the characteristic features above indicated 
and becomes a large form of van negieeta, or perhaps rather of van rosefi, 

Var. rosea, Watt, Lc. 112-4, t. 14 j G. roaeum, Tod., Belaz. Cult, dei Cot., 
164-8, t. 2; Nurdhi Cotton, Middleton, l.c. 11 ; G. roaeum, Gammie, Ind. Cot., 
1905. The varadi, katil belati, nimari, bangai (Sylhet), and nurdki (Bengal). 

This is in reality but an extreme form of Ct-. a,Th4>^rent»i,, Linn., van 'negieeta. 
When shown a typical example of this plant by itself (such as Wight’s No. 213 
from Coimbatore) there is little difficulty in admitting it to a varietal position. 
But when the study is extended to the cotton fields it is found that the tran¬ 
sition into the ordinary form of van negieeta is so gradual and continuous that 
it is impossible to separate the two. In fact, the so-called acclimatised Garo 
hills cotton of Nagpur might even more accurately be described as the present 
plant. The cultivators of India, being familiar with the normal condition, had 
brought to them this robust and hardy plant with its small pink-coloured 
flowers and large bolls, and they at once gave it distinctive names, such as those 
mentioned above. It is the most inferior of all Indian cottons, though the most 
prolific yielder. 
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KANKING 

Siam Cotton 

The advance of the varadi cotton across India might be said to have been Prolific 
some few years ago regularly chronicled from district to district and hailed as Low-grade, 
a treasure by the advocates of low-grade cottons, while viewed as a calamity 
by others. Middleton says : “ White-flowered cotton is a dangerous rival to 
the finer varieties. By nature it is made to supplant. When brought to a 
new district, instead of pining as most exiled cottons do, it develops all its best 
properties, grows robust, matures early, is prolific and so wins the favour of 
the cultivators ; once established, it begins to degenerate, joins company with 
the worst of the native varieties, and forms the mixed growths that constitute the 
bulk of the ^ Bengals ’ of commerce.” 

It is most curious that the name vUayatiy often given to this as also to other Hybrid 
robust races of 6?. a^'horetun,, var. negieetit, should have begun to be used in sent to India. 
Khandesh and Berar about the very time that the record exists of Major Trevor 
Clarke having supplied seed of a cross he had effected- between the Garo hills 
cotton and Hinganghat. It is thus fairly certain that one of the first serious 
efforts to improve the Indian stock gave to the cotton growers of that country 
their most prolific though most inferior staple-yielding plant. 

G. Nanking*, Meyeuy Reise, 1836, ii., 323 ; Verh. der Gartenh, der 
Preuss.StaatyXl,26S,t.3 ; Watt, Ic. 114--24,1.15 ; G. Capas, Rumphius, iv.,_29. 
Herb. Amb., 1750, iv., 33-7, t. 12 ; G. indicum, Lamk., EncycL, 1786, ii., 

134 ; G. herbaceum, Roxb., FI Ind., 1832, iii., 184-5 {yar. China Cotton) ; 

G. herbaceum, Pari, Sp. Col, 32 (in part); G. Nanking and G. indicum, 

Todaro, Relaz. Cull dei Col, 147-52, t. iii., f. !; '(?. herbaceum, mr. lana 
rufa, AlioUa, Riv. Cril Gen. Goss., 1903, 71. The Siam, Chinese and 
Japanese Cottons of commerce. 

Habitat.—An annual or perennial bush with delicately formed and often 
purple-coloured twigs ; cultivated in China, Japan, the Malaya, Siam, Burma, 

India, the North-West Himalaya, Persia, Central Asia, Celebes, Upper Egj^pt 
and Africa (doubtfully in Madagascar and Arabia). No person has recorded the 
discovery of the wild state of this protean species, and yet its specific character¬ 
istics are so constant with many of the cottons, within a large part of the areas 
indicated, that the separation of the assemblage, from c?. herhaeeuw, 
horettnt, and €^. oht/usifoUttm, not only meets a commercial necessity but coincides 
with many historic facts of importance. 

Trigaifit (1615) says that cotton grows in great abundance but is not in- Early 
digenous to China, in fact was introduced (? from Egypt) about four hundred ^®cords. 
years before his time. Dampier {VoyageSy 1691) speaks of having seen a 
small cotton plant on an island near Formosa. One of the most interesting 
of the early writers on Chinese Cotton may be said to be Barrow (Travels in 
GMnay 1806 (2nd ed.), 556-7, 560). He tells us that the beautiful coloured cotton, 
known in commerce by the name of the chief city Nanking, was exported, the 
Chinese purchasing in exchange the cheaper white cottons of Bengal and Bombay. 

It was, he remarks, planted in rows and grew for three years, thereafter being 
uprooted and the fields prepared for other crops. Fortune (TAree Years^ Wander¬ 
ings in Ghina, 1847, 264) explains that the kakhi or Nanking cotton was a mere 
sport from the common white cotton of China. 

Economically JXnni&img is, at the present day, doubtless much more Eaces. 
valuable than uar. saing^iineu or any of the other o. arhoretim, forms. More¬ 
over, some of the €(■. xr^nki/tig series display characters of far greater interest 
than the mere length of the corolla (which Todaro lays stress on), and they might, 
in fact, be broken up into several varieties or distinctive races. Thus, for ex¬ 
ample, Bretschneider’s specimen has the seeds black and almost devoid of 
an under-velvet—a character which brings to mind the naked black-seeded 
so-called indigenous cottons of South India (see below), but it is highly probable 
that both these may have to be regarded as indicating hybridisation with 
one of the naked-seeded forms. So again, some of the Indian examples of this Hybrids, 
species have purple fiowers, others yellow with purple blotches, and in still 
others the fiowers are pale yellow with a purple tinge on the extremities of the 
petals. A range of variability such as that can be best accounted for on the 
assumption that the assemblage embraces many cultivated races, of which each 
very possibly owes its peculiarities largely to hybridisation. 

Cultivated Forms. —It would be rash to affirm (in the present state of know- Varieties. 
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ledge) that the special cultivated states to which 4^. JXfanicinff may be referred 
constitute definite varieties that can readily and invariably be separated from 
each other. The point of importance is that within certain fairly well defined 
areas there are commercially and agriculturally distinctive cottons that would 
appear to be states or races of €r. Na/nking. A detailed acquaintance with the 
cultivated cottons of Egypt, China, Japan, Siam, the Malaya, etc., will in the 
future doubtless suggest varietal or racial groups, in amplification of the Indian 
series here dealt with : — 

Var.ruMeunda, Watt, l.c. 126-8, tt. 17, 18,* G* ruhicunda, Boxb. MS. ; G. ohtusi- 
folium, Burhill (in part), Mem. Dept. Agri. Ind., i.. No. 4. This was formerly a 
much more important plant than it is to-day. It occurs occasionally here 
and there over the hotter parts of India. Hove, who studied the Indian 
cottons in the field during 1787, wrote of Cambay, on November 6, that the 
cottons were then in full bloom with scarlet fiowers and quite another species 
from the yellow-flowered bush grown at Diroll in Broach. “ On my journey,’’ 
he continues, “ to Kerwan in Cambay, for the space of sixteen miles, wherever 
I cast my eye, I could see nothing else but cotton plantations. Where the soil 
consisted of a heavy clay those districts were planted with the yellow sort, and 
those which consisted of sand, or were situated higher from the adjacent ground, 
were planted with the red species.” He then gives particulars of the method of 
propagation, more especially the priming of the perennial plants. Pruning as 
a system of improving staple is alluded to by many of the early travellers. At 
Desberah in Broach, Hove was told, the red cotton was known as dyva nerma 
capass. One of the most remarkable features of Hove’s account of the Bombay 
cotton cultivation, one hundred and twenty years ago, is the stress he lays upon 
the necessity for free irrigation with yellow-flowered cotton, which in this respect 
differs, he adds, materially from the red. 

It is significant that all the best examples of uar. '»'uhie%tnaa in the Kew, 
British Museum and Edinburgh herbaria appear to have been obtained from 
South and West or North-West India. It might be described as a hybrid from 
€f. Namki'ng or €f-. ohttisifaiitt'nt. Its place seems to have been taken in Madras 
and the Deccan, to a very large extent, and possibly quite recently, by the 
yellow-flowered hani and nadam cottons. 

Var. himalayana, Watt, l.c. 124-6, t. 16. A herbaceous annual or biennial 
yellow-flowered cultivated cotton. This is one of the chief forms grown along 
the Himalaya, and on some of the lower hills of India proper. It is generally 
called hagar or watni cotton. It seems probable that the Chinese and Japanese 
plant yields a superior staple to any of its Indian representatives ; on this account, 
and because the true sfanicing has repeatedly been introduced into India (cf. 
Roxburgh), it seems desirable to separate the Indian from the Chinese plant. In 
the Indian form, the leaves are large and broad, the lobes triangular acuminate, 
and the base very often almost cordate, while the whole plant is frequently very 
hairy—a departure from the type that possibly denotes hybridisation with 

a-, ohittmfolltt'in. 

Var. Nadam, Watt, l.c. 128-31 ,* Capas, Bumphius, Herb. Amb., iv., 33-7, t. 12 ; 
Middleton, Agri. Ledg., 1895, No. 89, 8 ; G. indicum, Gammie, Ind. Cottons, 1905, 6, 
pi. ix. In trade the cotton of this assemblage is often designated “ Coeonada,” 
and besides nadam there are several other vernacular names that denote the series, 
such as yerra (red) also paira, burada, etc. They are usually perennial, bushy 
plants, with dark-green foliage and deep-red coloured stems. The chief staple 
of Burma, the wa-gale, is an annual; the wa-ni, according to Burkill, is a hakhi- 
coloured wa-gale ; lastly, the wa-gyi is a perennial—they are all three states of 
this variety. 

I adopt the name nadam (or yerra) because it is that ascribed by the Natives 
of India to one of the most extensively cultivated representatives of the present 
series of cottons—the nadam (or paira or burada) cottons of South India. 
Middleton speaks of it as the roji of Madras, but he might also have added, or 
the bani of Central and Northern India. There is, however, a considerable 
range within even the nadams. Generally speaking they are the inferior cottons 
of the Madras Presidency; have often flowers pink in bud. and turning reddish 
purple with age (hence called yerra cottons) ,* they are sown either during the 
north-east monsoon (September to November) or during the south-west mon¬ 
soon (from April to June), and occupy the land from three to five or more years. 
They begin to bear in about nine months after sowing, and yield two harvests 
in their second year, viz. the one in September and the other in January. They 
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are mostly grown on red sandy or stony soils, very rarely on black soils. They 
are for the most part perennials, and as such attain a height of 6 to 8 feet; 
they are accordingly largely cultivated as mixed crops, being grown in rows 
through the fields or as hedges to protect other crops. 

Var. Bani, Watt, l.c. 131—4; Middleton, I.g. pi. iii.; Q. herhaceum, var. Jethi, D.E.P., 
Gammie, he, 4, pi. iv. This affords the finest and most silky qualities of the iv., 88,129. • 
cottons known m trade as the Oomras (Amraoti), the Hinganghats, the Hingan- 
Nagpurs and Bihars. Under each of these there are usually two grades, ghat 
viz. the hani and the jari. The former grows on the higher and drier soils, Cotton 
especially of the southern districts ; gives a fine silky floss but low yield. The 
latter is raised on the lower black soils of the northern districts ; gives an in¬ 
ferior staple of a woolly character but does so very profusely. Jari seems 
originally to have been simply a lower quality of han% and produced possibly 
by crossing it with var. tiegieetn; nowadays it is pure negieeta. To the 
circumstance of mtni being one of the races of the Chinese cotton plant is due 
its silky staple. The description of the shape of the leaves and colour of the 
flowers of this special form is almost precisely that given for jVu€iam., except that 
the leaves in the finest grades of hani are much larger, thinner in texture, more 
undulated and much more hairy. The bracteoles are usually very large purple 
entire, or with a few long pointed teeth. 

It is met with over a wide area, bears numerous distinctive names, and 
manifests a considerable range in quality of staple. It mingles with the isadaw^t 
cottons of the south and east, with the Moji of the west, and with the niwa- 
layfvnti cottons of the north. It is known in Bihar as jethi or desi (deshila) ; Local 
in Bengal proper it is hhoglla; in Berar it has numerous synonyms such M^'^ifestations. 
as tid/ci, judi ; in Hyderabad one of the best forms is that produced at 
Bhainsi; in Southern Kathiawar it seems also to be known by the names 
of mathio, tiffina, gangri, etc. It occurs in Berar, the Central Provinces, 

Bihar and the drier tracts of Bengal. It is essentially the best cotton met 
with on all the dry soils that have to be classed as second best in cotton- 
production. 

Var. Roji, Watt, he. 134-7. A perennial, bushy, yellow-fiowered, cultivated Roji. 
cotton that might be described as specially prevalent in Baroda and Khaira. 

It is a tall much-branched shrub, often climbing in hedges 6 to 8 feet with 
straight ascending branches. When left to grow in the hedgerows roji becomes 
subscandent, the wool shortens and turns rufous-coloured, and the fuzz lengthens 
and becomes also red-coloured. If allowed to remain in the fields for more than 
three or four seasons the wool degenerates in quality and, as stated by the early 
authors, is then fit for upholstery purposes only. But Middleton observes, 
is markedly different from the annual cottons and does not seem to hybridise 
with them.’’ 

One^ of the earliest and perhaps the most interesting direct allusions to this Early 
cotton is that given by the Rev. E. Terry, who accompanied Sir Thomas Roe’s 
Embassy to India (Voy. B. Ind., 1615, 368). Speaking of the neighbourhood of 
Surat, he says : “For their Cotton-wooll, they sow seed, and very large quantities 
of Ground in East-India are thus seeded. It grows up like small Rose-bushes 
and then puts forth many yellow blossoms. . . . Amongst that Wool they find 
seeds to sow again as they have occasion ; but those shrubs boar that Wool three 
or four years ere they supplant them. Of this Cotton-wool they make divers 
sorts of white Cloth.” This recalls at once the description of Indian cotton 
given by Theophrastus (see p. 671). 

There is only one perennial cotton with yellow blossoms in Gujarat, and 
accordingly it seems safe to assume it was the plant to which Terry referred. 

Here, then, we have another indication that the perennial cottons were once 
upon a time more largely cultivated than they are to-day, if we are not justified 
in believing that the pereimial cottons were the early condition, the annual plant 
a later product of greater skill in cultivation. Hove (170 years after Terry’s 
time) repeatedly alludes to perennial cotton seen by him—both red and yellow 
flowered -but he also gives a full account of the cultivation of the annual plant, 
md devotes special attention to what he calls a new method recently introduced, 
jms may possibly point to the extended cultivation of the annual crop. But by 
the^ date of Hove’s visit the roji cotton had been assigned the secondary 
position which it has since held. Hove’s actual specimens are in the British orange in 
Museum, and it has to be admitted that they could not be separated botanicaUy Indian 
from any corresponding set of more recent date. But he has no sample of what Stock. 
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could b© called a high-grade kahnami, his nearest approach to that being a speci¬ 
men that might be described as the wagria cotton of to-day. 

To conclude this account of the forms of < 5 ?. NfinJcingf it may have been 
observed that I have not attempted to describe the races that might be men¬ 
tioned as examples of each of the great groups, and itima- 

laya/iiu. But it is next to impossible to furnish descriptions that would be 
intelligible to persons who have not a personal acquaintance with the living 
plants. To the cultivators of India they are, however, often of considerable 
value. Into one or other of the varieties of O. Na^%hUig have to be placed 
all the yellow-flowered perennial cottons with thick leathery, broad, five-lobed 
imperfectly cordate leaves, having three glands and large ovate acute, thick¬ 
toothed bracteoles. 


D.E.P., 
iv., 27. 
Indian 
Wild 
Cotton. 


Peral 

Condition. 


Indian 

Long 

Staples. 


G. obtusifolium, Roxb,, FL Ind., 1832, iii., 183; Todaro, Relaz. 
Oult. d&i Cot.y 1877--8, 129--30 ; W^att, Lc. 139—4:3, tt* 19, 20 ; hcTbaccuTTij 
Aliotta, Riv, Grit, Gen. Goss., 1903, 67. 

A shrubby very ramous plant with small leaves, having three, more rarely 
five, obtuse entire lobes, stipules falcate ; bracteoles entire ; capsule ovate, cells 
3-seeded ,* seeds free, clothed with firmly adhering short greenish-grey down, 
•under a small portion of ash-coloured wool. A native of Ceylon, but not culti¬ 
vated. Flowered during the rains and cold season in the Botanic Gardens at 
Calcutta, where it was cultivated from seed obtained from Ceylon of a plant 
reported to be there wild. 

The above, very slightly abbreviated, is Roxburgh’s original account of this 
species. The additional information available may be said to consist of a manuscript 
colomed drawing made under Roxburgh’s supervision and named by him, the 
original of which is in the Calcutta Herbarium, and an exact copy in the Royal 
Herbarium, Kew. It is, however, the plant called <3. Herhueetim. by most writers 
who have described the cottons of India and Africa, and is the a. Hirsutwm, Linn. 
Herb., but not of Linn., 8p. PI. Roxburgh was apparently not aware that it 
was a wild plant in Khandesh and Gujarat, nor that it was the type of the most 
important cottons of India. Under the name o. he described the 

plant now accepted as arhor^tim, uar. inegieeta, and linked that with €f. 
STankUtg (China and Berar Cottons), but kept all three distinct from ohtttsi- 
[JSTo plant that could be supposed to correspond with 6?. ohtmsifoUtfwn. 
is, however, mentioned in Linn, Sp. PL ; in FI. Zeyl. ; in Burmann, Thes. Zeyl.; 
in Rheede, Hort. Mai. ; nor in Rumpliius, Herb. Amb., etc., etc.] Lastly, Trimen 
says there is no indigenous cotton in Ceylon. 

Habitat.—A distinctly Oriental species, the various manifestations of which 
are met with in India, Ceylon, Malay Archipelago, Philippine Islands, Africa and 
Upper Egypt- ^ I have in India repeatedly collected a in a wild or 

self-sown condition, and was, I believe, the first person definitely to suggest its 
identity with obtusifaiiiim. It occurs, for example, here and there all over 
Kathiawar- It is fairly common in the hedges of Gujarat, and was found by me 
in Khandesh and in the Deccan. If in all these instances it has to be regarded 
^ but a s'urvival of former cultivation, there would seem every likelihood that 
in some of its kno'wn habitats it has exis’ted in the feral condition for a great many 
years, perhaps centuries. Further, the plant is perfectly easily recognised from 
all the other Indian cottons, though certain states of €f, XanMng com© very 
near to it indeed, if such instances are not hybrids between the two species. But 
the plant does not seein to b© confined to India and Africa. Vidal collected it in 
the Island of Tieao, Philippines, and the label attached to his specimen describes 
it as ‘ wild.” So also Dr. A. B. Meyer found it in the Malay Archipelago. 

Cultivated Porms. —To ^stinguish the cultivated forms collectively, of this 
species, from those of Africa and other, parts of the world, it may be useful to 
group them as embraced under a special Indian variety as follows :— 

Var* Wightiana, Watt, Lc. 143-63, tt. 21, 22; O. Wightianum, Todaro, Oss. Sp. 
^i Oot., 1863, 47-51 ; also Belaz. Oult. dei Cot., 1877, 141-6 (in part), t. iv., 
fi. 1-9 ; G. hirsutum, Linn., Syst. Nat., 1767, ii., 462; also in Herb., non Sp. PL ; 
(L herbaceum, Linn., var. obtusifolium, Boxb., Wight, Ic., t. 9; Maxwell T. Masters, 
fL Pr. Ind., i., 346 (in part); G. herbaceum, Aliotta, in Biv. Grit. Gen. Goss., 1903, 
07 (m part). The so-called Long-staple Cottons of India. 

One of the most remarkable features of this plant is the circumstance that 
while it is the most valuable of all Indian cottons to-day, it is the one least 
understood and last of all to have been described by botanists. It is a cultivated 
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annual cotton, with seeds much smaller, more definitely and compactly formed 
than in^ the wild plant, and fuzz very short, usually ashy-grey in colour. The 
change in the shape and size of the seed is a direct result of selection intended to 
ower percentage weight of seed to fioss (lint). Varth^ma {Travels (ed. Hakl. Early 
Soc.), 1510, 107) speaks of the cotton of Cambay being much exported ; he also 
says Bengal cotton is sent to Mecca, and in a footnote mentions the cotton of 
Burma. Mandelslo (Travels, in Olearius, Hist. Muscovy, etc., 1638-40, many 
passages) makes frequent mention of the cotton of Gujarat and Agra, but not 
in such a way as to allow any opinions being formed regarding the plant that 
was then grown. In Milburn’s Oriental Commerce (1813, i., 280) special mention 
is made of the Ahmood being at that time the finest grade of Gujarat cotton. 

Habitat.—This is cultivated in a belt of country that fringes the west coast 
of India from the Rann of Kach through Kathiawar and Gujarat, to the southern 
Maratha country and South India. 

Soils. — The cultivated states of €?. ohttisifoUti^>i are exceedingly difficult 
to classify, since they blend almost imperceptibly from one type to another, 
in direct adaptation to smaller and less conspicuous climatic and soil variations 
than is experienced in the other cotton areas. There are in India three main 
classes of cotton soils with three corresponding main groups of cotton plants :— Cotton 

(a) Rich black loamy soils, such as those of Kathiawar, Gujarat, Khandesh or Areas, 
the Karnatak.^ These are collectively often spoken of as the “ Black Cotton 
Soils.” (6) Mixed red and black stony soils, such as those of the Deccan, Berar, 

the Central Provinces, etc. (c) Alluvial sandy soils such as those in the Ganges 
and Indus basins. Within (a) the forms of a-. ohtttsifoHttni are mainly grown ; 

(b) of <s?. XnnJiiiiff; and (c) of €}. uThot'etim. But in each one of these great 
cotton areas there may be local modifications both in climate, soil, exposure, 
etc., so that a limited cultivation of all three plants may exist or be possible 
in any one province. Speaking generally, however, Cf-. mmmnff, when met 
with on the black cotton soils, is of a superior quality to that seen anywhere 
else and Cf. a/vhorettm. is there very nearly unknown. These soils are too valu¬ 
able to be dsed for the inferior grades, and consequently it is within <5f, ohuisu 

itself, as a rule, that the adaptations of plant to environment have 
taken place. On the red and black stony soils <5f. ohttisifoiixtnt rapidly de¬ 
generates or becomes hybridised with In the areas of sandy dry 

soils ohttisifoUttm. becomes unknown, and the higher grades there met with 
are some of the stocks or hybrids of G-. It is not to be wondered at, 

therefore, that in regions so eminently suited for cotton as those possessed of 
black cotton soils, every little variation in soil, climate, altitude, marine in¬ 
fluence, etc., etc., should have resulted in the production of special forms adapted, 
district by district, if not field by field. The most favoured conditions, and OMef 
the localities accordingly of the finest Indian staples, are Surat, Broach, Ah- Localities, 
medabad and Kathiawar. But within even these four districts there are well- 
marked minor areas that have apparently directly originated some of the special 
forms of G. ohttisifoiittm that have presently to be indicated. In 1891, and 
again in 1894, I had the pleasure of studying the cottons of Gujarat practically, 
on the last occasion in company with Prof. Middleton, now of the Board of Agri¬ 
culture, who was at that time in the service of His Highness the Maharajah of 
Baroda. We marched over the greater part of the province as well as Kathiawar 
(when the cottons were in flower), and Middleton’s great personal knowledge of 
the country enabled him not only to point out to me the kaleidoscopic blend¬ 
ings of the plants, but the immediate relationship of these to the variations in 
soil. [(7/. Ann.Rept. Ind. Mus. Calc., 1893-4, 2-5.] The rich, deep black soil of 
Broach and ISTavsari is known as the kahnam, and this was observed to yield Eaknam 
the i^est of all Indian cottons, accordingly known as the kahnami or Broach Soil* 
deshi (= country). The districts south-east of Baroda were seen to produce 
a considerably lower grade of kahnami cotton. So also both sides of the Dhadar 
river (between Baroda and Broach) were noted to change into a calcareous 
loam with the appearance of a distinctive plant known as the goghari. That 
particular cotton thus occupies an intermediate zone between the plants of the 
deep black kahnam soil proper and the lighter or shallower soils Imown as goradu 
to the north and west. On these lighter loamy soils are to be found the kanvi 
cottons of Bhavnagar, Palitana, Dhola, Amreli and Junagardh, the ambli (of 
Dhollera), and the wagria of Wadhwan, Viramgam, Morvi, ISTorth Kathiawar 
and Kach. 

A similar classification doubtless prevails in the southern Maratha country. 
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The Jcumpta (coompta) cottons of Dharwar and Belgaum are the southern 
equivalents of the hahnami cottons of Gujarat. Still farther to the South (in 
the Madras Presidency), the uppams of Tinnevelly, Coimbatore, etc., closely 
correspond with the goghari cottons, while the tellapatti or jowari-hatti (hybrid) 
cottons of Bellary and Karnul in some respects answer to the waqria of North 
Gujarat, 

The following may be given as the chief cultivated races of this species ;_ 

(Jl) Pure Races. 

(а) Kalmami: the desM cottons of Broach, Surat, Navsari, Baroda, etc. 

(б) Goghari : one of the inferior but profitable cottons of Baroda and Broach. 

(c) Lalio : the deshi cotton of Ahmedabad and Kathiawar—the Dhollera 
Cottons. 

(d) Kumpta: the characteristic cotton of the southern Mar4tha country 
and Imown in trade as Coomptas.^^ 

(e) Uppam : the long-staple cotton of South India, found mainly in Tinnevellv 
and Coimbatore. 

(B) Hybridised Races. 

if) Kanvi; a recently introduced stock that often bears the name of hhan~ 
pun and is probably a hybrid with o'l’ftorcieMi., van 'neffieeta,. 

• Wagria: the Common Cotton of North Gujarat, Kathiawar and Kach • 
is probably a hybrid with <3, ^^a^lMng-~h.eJlce the breadth of leaf. 

(h) Tellapatti: the black-seeded cotton of South India that is often called 
'jowarv^at^, and which is found in Bellary and Karnul.. There would seem 
little doubt that this is a naturally produced hybrid between the uppam and 
Bourbon cottons. 

(B) NBW-WORLD FORMS (OR, RATHBR, INDIAN EXOTIC COTTONS). 

For the purpose of this work it is hardly necessary to deal with every species 
and variety simply on the ground that at some time or other it may have been 
grown in India, or may even exist as an acclimatised (wild) plant. It is desirable 
to confine attention to the forms that can be said to be regularly cultivated 
and winch, therefore, participate in the supply of cotton that finds its way to 
inarket, or which have contributed (by hybridisation) to the production of some 
o± the special races now grown in India. Suffice it to say that every cultivated 
cotton of any note in the world has at some time or other been experimentally 
grown m India. In all but two cases these have ultimately, however, come to 
be regarded as less valuable than the Asiatic stocks; hence certain forms, being 
neglected, have escaped into the neighbouring hedgerows or jungles and thus 
survived to this day, under conditions that have occasioned their being mis- 
taken for indigenous (wild) plants. It may, therefore, serve the present purpose 
II tl^ exotic cottons of India be discussed under two great groups:— 

Fuzzy-seeded and Naked-seeded. —As already observed, a classification ex¬ 
clusively based on any one structural peculiarity would of necessity be mis- 
eading, more especially if the selected character could be shown, as in the present 
instance, to be very largely a special adaptation to external and variable con¬ 
ditions. The grouping suggested is of value, however, when viewed carefully 
m conjunction with the assenablage of other characteristics that may be said 
to dernarcate the species. It is, moreover, a simple and convenient method of 
recognising the more important New World cottons. 

It may be recollected that the seeds of most wild cottons contain a more 
or less complete coating of hairs, formed, it is believed, with a view to protection 
from insect enemies. Certain developments of that feature may, therefore, 
^ brought into existence primarily as a consequence of definite 
adaptations, but by human selection these have been fostered or changed in 
accordance with an altogether new purpose, namely the supply of fibre of a 
particular length, strength or colour. In some instances, a proportion only of 
the coating h^ been elongated, either naturally or as a direct consequence of 
cultivation. Hence it has coine about that the coating of hairs may be referable 
/n. ^ coating of short hairs (the fuzz), and an outer coating 

y;he noss). But, on the other hand, the whole of the coating may elongate into 
floss, the seeds in such cases being described as “naked,” that is to say, not 
possessed of a fuzz. Lastly, the elongation of the floss may not be constant or 
miif orm; a certain proportion may be shorter than the rest. Want of uniformity 
in tne iength of the staple is a serious defect, hence in selection of stock this 
aspect has to be carefully considered. But now comes a curious circumstance, 
and one ot great practical interest: seeds possessed of a fuzz have, as a rule. 
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SAW-aiNNED DHAEWAR 


their floss more securely and firmly bound to the seed-coat than is the case 
with naked seeds. This has led to two classes of gins, namely saw-gms and : 
roller-gins, the former being regarded as necessary to tear the &mly bound 
fibre from the seed-coat, and the latter sufficient for the naked-seeded cottons. 
The tearing of the staple is a significant feature that lowers very materially 
the value of the floss, apart altogether from other considerations. A naked- 
seeded'readily separable fioss is, therefore, a high qualification, and one that 
marks great progression in cotton cultivation. 

Fuzzy seeded Cottons o1 the New World.— Tae species that fall 

into tliis position are: ^ , rr -l j a ^ at * \ 

G. hirsutum, Linn., Sf. PI {non Herb, and non Syst Nat), 

2nd ed., 1763, 975, founded on Miller, Gard. Diet, 7th ed., 1759, n. 4; 
G. latifdium, Murray, Comm. Soo. Beg. Gott, 1776, vii., 22-5, t. 1; Watt, 
l.c. 183-200, tt. 29-31. This is possibly a cultivated state of G. punctatum, 

Soh. et Than. {O. jamaicense, Macf.). -o i. 

A botanical specimen contributed by Thilip Miller is preserved m the British 
Museum and is, therefore, very possibly the actual type of the species. Another 
sneoimen of the same plant will be found in the Badminton Garden herbarium 
(also preserved in the British Museum), which was very probably the source 
from whence Miller obtained seed. And it is just possible the Badmmton stock 
came from Guadeloupe Island, having been contributed by the brothers Lignon, 
mentioned by Tournefort as having sent seeds of West Indi^ plmt^ more 
especially from Guadeloupe, to Baris. It is interesting, therefore, to be able 
to add that the record exists of seed having been grown in Georgia m 1734, from 
a supply furnished by Miller from the Chelsea Physic Garden. There is thus 
Uttle doubt that the introduction of the actual stock of the New Orleans, 
Georgian, and many other short-staple American cottons, dates 
from the supply sent out by Miller. But to this same plant has to bo attributed 
the Egyptian (Delta lands) cotton—a plant that existed very possibly m 
Upper Egypt long anterior to the modern traffic, the stock of which we know 
came very largely from the United States of America. So also the so-called 
saw-ginned Dharwar cottons of recent Indian commerce were obtained from the 
States, though later supplies were procured from Egypt, fr<^ belief ^at they 
represented a special and peculiar plant known in trade as Egyptian Cotton. 

Some years previous to this historic introduction of the Dharwar sto^, 
Roxburgh spoke of the plant having been only of late brought into India. He 
does not tell us where it came from, but his description occasions no doubt as 
to its determination, and he was the first botanist to affirm that the seeds were 
free from each other. Interest was being taken in the plant the world over, 
howeyer, since towards the close of the 18th century Murray furnished ^ ad¬ 
mirable picture and description of it, under the name Q. latifolium^ During 
the past fifty or sixty years the cultivation of this cotton in India h^ gradually 
concentrated in the Deccan. It is, of course, also met with m other paj;ts 
TriHia, but success has chiefly attended its aocKmatisation m Dharwar and the 
neighbouring districts, hence its being known in trade as Saw-ginned Dharwar. 

In 1894 I made a tour on foot through certain districts of the Centrm Pro¬ 
vinces and Berar, in order to study in the field the cottons there cultivated. 
In many parts of Nagpur, Wardha, Ellichpur, Amraoti and Akola I found the 
present plant very largely mixed in all the fields of the so-called higher grade 
“ Oomras.” In many cases it would not have been an over-estimate to say that 
they contained from 20 to 30 per cent, of MrsufMnt, the balance being 

ixTatiJiing, var. Batti, of an inferior stock for the most part. The latter w^ 
a much larger and more prolific yielder, and the former was grown, so the cul¬ 
tivators told me, entirely because the mixture was believed to raise the grade 
of the staple. Except, therefore, in Dharwar, where it is grown as a pure crop, 
the condition mentioned as discovered in the Central Provinces is characteristic 
of the occurrence of the present plant in India as a whole. It has, however, 
greatly degenerated, and is often not more than a foot or a foot and a half in 
height; is a coarse, stunted, much-branched, erect, greenish-red, dust-coated 
bush, the last-mentioned peculiarity being a consequence of the abundance, 
length and strength of the hairs with which the shoots, leaf-stalks and veins 
are coated. The seeds are always large, ovate, trimcated on one extremity 
and have a strong dense fuzz, which may be grey or green in colour. The floss 
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Egyptian C^t^n necessitating the use of saw-gins, but it is fairly long 

with in India, the plant has degenerated very greatly from the stan- 
darfnmsL^d irti^ United States and in Egypt-has, in fact approached in 
dard anecifio conditions of «. iiunetntum, although I am not 

many dnections i^Bn recorded as met with as an escape from cultivation. 

S^tmSSfonTsS bten p^^^^ India, ^here is little doubt 
Jdad exists might have been maintained, if not a pro- 

that a bl no doubt, that the Upland Cottons of 

^ession plant that now affords them is no longer «. 

X'tTeX toproveg stock that botanically might be described 
hfttween €f. liiTmiftim, and meoctcanum, 
as j' 201-4 tt. 32, 33 ; religiosum, Linn,, Syst. 

w 7T7fi7^'^°462 (in nart) • G. religiosvm, Linn. Herb.; G. trimspidatum, Lamk., 
Nat, 1767, n , 462 (m pext^- ^ 322 _ . g 

feUglsiml’jR^k. k Ind., 1832, hi., 185-6, but MS. drawing n. 1497 is named 

Sromewhat remarkable plant is mentioned here mainly in order to Mlow 
of its senS^tton from «- (which by Parlatore and others has been 

of its separation iro . , ) It is not of much importance commercially 

mcorrectly i J ^ ^ difficulty, and, more- 

as its separation f ■ .yg™ extensively cultivated. It is best 

oyer, ^ normal condition of saw-ginned Dharwar cotton by 

distmguished from the condition. The lateral shoots are 

much donlated Lid slender and the intemodes are long,_ straight and profusely 
?^mltos 6 It is not uncommon to find popular writers in India affirming that 
tomentose. It is denote a cotton cultivated by mendicants 

the name ^he name was first used by Linnaeus, and there 

or one met specimen came from India. Moreover, the plant 

SiL°rindI SS l^thr^me would be the dec kapae or 

that m India ^ ^.^borenm, Roxburgh was the first botanist who 

tbe plant, and he came to the very correct conclusion that it 
could “ scarcely be more than a variety of uirmitutn. 

G. mlepoearpum, Tod., Sort. Bot. Pan., 1876, i 63, t. M; Watt, 
l.c. 210-3, t. 36; Nigro Cotton, Labat, Nouv. Pel- de VAjrique Occ., 1728, 

^^^’’ArenmrkaWe plant met with now and again throughout the cotton areas, 
oT% 4 xm‘atiixr 1 -n^ Africa though the type was described from a plant raised 
r^oXo^ys) fr^ aeU pX:^ Mexico. Its leaves axe even more 

i^AAnW nfllmisected— the lobes being almost linear — than^ is the case with <». 
but they are in addition 

conglomerated and partially coated with a, v y . g most writers 

peculiarities of this plant is the immense size of the calyx. ay nmst wrirers 

this has been conf Jld with Iddney cotton feL 

the true Pernambuco cotton of commerce, which they hold to be tnus bisriner 
from ae kiS^cLton. By still others it is the original stock of the ashmoum 
coton of S, ? opinion which I do not accept. Perhaps its best popular 
name is Red Peruvian. . ., 7 . 

G. peruvlanum. Cav., Dm., 1785-90, 313, t. 168 ; 6*. vttifohum. 
Pod)., FI. Ind., iii., 186 ; ? G. rel^ioswn. Pari, (m part but non ^nn.), 
G. hirmtum. Cool, Weevil Pesist. 

tt. 37, 38. U,S. Deft. Agri. PI Indust Bull, 1906, No. 88, 8. Possibly 
indigenous to Central and South America; is the so-called 
Cotton now met with in most cotton-growing countries, especially West 
Africa, where it received numerous distinctive local names, such as own 
of Abbeokuta and ulolo of the Congo ; and most of the races of ordmary 
or short-staple Egyptians, such as the Ashmoum, Mit Afifi, Aapn and 
Ad^O/SS'h 

This somewhat obscure species links together 6 ?. 
liense. It has the palmisected foliage of the latter with the ^ 

of twigs and fuzz-coated seeds of the former. It is somewhat significant tha 
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UPLAND AND GEOEGIAN COTTONS purpurascbns 

Bourbon Cotton 

all the American and African cultivated cottons that possess seeds more or less 
coated with a velvet or fuzz {e.g. Uirmituw , <5?. and i>erw- 

have the leaves more or less pilose, while the forms with sub-glabrous 
leaves (e-^* vitifoiittinh and c?. Jtyitsui&nse) have the seeds 

practically naked; that is to say, they do not possess a fuzz. 

G. mexieanum, Tod., Relaz. Cult, dei Cot., 193, tt. vi., xii., f. 32 ; Upland 
Watt, Ic. 226-44, tt. 39-42. This hybrid species^ is often very difficult 
to separate from G. purpti7^ascens when in foliage. The leaves are 
broad, smooth, glabrescent with five to seven radiating veins and lobes; 
peduncles prolonged, pedicels short and flowers small, pale-coloured, 
nodding; seeds large, with thin ashy fuzz, and copious woolly ^ floss. 

Apparently originally procured from Mexico, but so far as known is met 
with under cultivation only. 

Roxburgh tells us that this was introduced into India by W. Hamilton in Introduction 
1804, but subsequently he seems to have confused it with Bourbon Cotton (€?. ® 

purptirascens), and gave both plants the botanical name of harhade^ise, WilU., 

since both his MS. drawings (so named) are in reality <5f. He 

further apparently alludes to this plant under €f. mrmiUint as being grey- 
seeded. Wight, Spry and many other Indian writers refer to Mexican Cotton 
in the Journals of the Agri.-Horticultural Society. 

It has, however, to be admitted that some uncertainty exists as to the plant Mexican Cotton, 
Todaro actually meant by the name ^texicanum. If his coloured illustra¬ 
tion be accepted arbitrarily as the type, then it has to be confessed that it is 
not very plentiful in herbaria. In all the samples seen by me that approach 
most closely to that type, the plants either came from Mexico or were raised 
from seed procured from that country, as Todaro affirms was the case with the 
plant figured and described by him. But in all the best tracts of America, from Hybrids, 
which the finest Upland and Georgian Cottons are procured, the plant there 
grown is almost exactly intermediate between the type of nirstttt€ni and 
that of €f. niexicafitt^n. The leaves are large and broad in fully-formed con¬ 
ditions, are 6-, sometimes even 7-lobed or only angled. In texture they are 
smooth, thick, leathery and either very hairy (in forms that approach to <5?. 
swtum) or almost quite glabrous (in those with a closer approximation to 
a. In the United States fresh stock has again and again been 

imported from Mexico, and the admission made that the previously existing 
stocks had been thereby much improved. There would thus seem little doubt 
that the improvement that has been consistently reported as taking place has 
run parallel with an imdoubted advancement from the older type of €?. 
towards that which more appropriately should (from the botanical standpoint) 
be designated 'meocioaihuin. But they are one and all hybrids, and the 
suggestion may be offered that they have been derived from «. Hifautum. 
as the one stock, and either pt^rpttrascens or vuif^uvim. (€f. 
the other—the result being the presumed hybrid condition here designated 
0. inexicanu'm. Of the more famed cottons of this assemblage, the following 
may be specially mentioned as (a) hairy {e.g. aff. 0. hirsutum) forms:— SpecialBaces. 

“ Allen,’’ “ Peeler,” “ Sunflower,” “ Todd ” and “ Russell.” Of the (6) glabrous 
{a'ff. 0. 'mexicami'm ):—“ Welbom’s Pet,” Willet’s Red Leaf, Parker, 

“Layton’s Improved,” “ Toale,” “Shine,” “Simms,” “Berry’s Big Boll,” 

“Culpepper,” “Cummings,” “Triumph,” “Gibson,” “Myers” and ‘ Texa,s 
Wool.” Reversions are also recorded, one example of which may be here speci¬ 
ally mentioned, namely “ Kang’s Improved,” which comes closer to 0 . pitne- zing’s 
tatum than to the bulk of the modem 0. *weaci<*amew». cottons that to-day Improved, 
are called by the old, but now hardly accurate name of 0- Jtirsuttitn. Another 
illustration is the tendency for green-seeded stock { 0 - iiirmttitni type proper) 
to produce brown or grey-seeded forms {0. meodeawim) according as the degree 
of cultivation or neglect tends to develop and establish the one or other ancestor 
of the present-day much hybridised stock of Upland cottons. 

Naked^seeded Cottons of the New World, —Tke following, among 
other species, may be specially mentioned in this position :— 

G. puppupaseens, Poir., Lamk., Encycl. MetJi. Pot. su'ppl., 1811, Bourbon 
ii., 369 ; Watt, l.c. 250-5, t. 44. A cultivated perennial plant of which Cotton. 
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there are several distinctive races, derived very possibly from G. teiitense. 
Pari,, and wliicb constitute tlie Bourbon and Porto Kico Cottons of 
commerce. 

The seeds are not only what is called naked, but the leaves are almost glabrous. 
They are perennial plants with strongly angled purplish shoots and leaves ovate 
entire or with three lobes on the apex, the laterals arching outwards and the 
petioles almost thorny through the growth of glandular warts. They are all 
essentially insular plants, hence the greater success attained with them in South 
as compared with North India. They seem to be readily hybridised, and in 
consequence it is not uncommon for completely fuzzy seeds to appear among 
plants raised from the normal condition, viz. the seeds naked, except for a tuft 
of rust-coloured fuzz aroimd the beak. 
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G. vitifolium, Lamk., Encycl. Meih, Bot, ii., 135 (excl. syn. Pluk 
Aim,, t. 188, f. 2, added doubtfully by Lamk.); Watt, Lc. 255-65, tt. 1, 
45; Xylofh arboreum, Merian, Surin, Insect, 1679, t. 10; Labat, Nouv. 
Voy, aux Isles de VAmer,, 1724, i., pt. 2,125-31 •; G, latifolium, Rum'phiiis, 
Herb, Amb,, 1750, iv., 37, t. xiii. (excl. syn.) ; G, harbadense, Pari, S^. 
dei Cot, t. iii. (in part); G, religiosum, Aliotta, Riv, Or it Gen, Goss,, 44 
(in part). 

The Vine-leaved Cotton was probably originally a native of Central and 
South America, to the Amazon basin and the Lesser Antilles, but early found 
under cultivation throughoixt the cotton area of the world. It is the Egyptian 
long staple, Antilles, Piura, Surinam and Cayenne, St. Domingo, Guade¬ 
loupe, Barbados and other cottons. In the early literature of this genus the 
greatest possible obscurity prevails regarding ^ai'hmtense. It might, in 
fact, without fear of contradiction, be affirmed that there was little or no dis¬ 
tinction between that species and the present plant. As time advanced 
the form known as Sea Island Cotton appeared, and to it became restricted, 
by most authors, the name ci, XHtTbtuiettse, leaving vitifoiium to be ac¬ 
cepted as denoting the slightly lower-grade cottons of South America and Egypt 
that are classed as Long Staples.” It is, in other words, highly likely that 
this plant may have been one of the ancestral stocks of <5?. hmritaamtse, van 
wit^riUma —a plant which is perhaps the most recent addition to the prized 
races of cotton met with in the world. No one seems to know what was meant 
originally by hurbi^aense. It nowhere exists in a wild state, and is ap¬ 
parently never cultivated except in the form nowadays called Sea Island, but 
which could hardly be accepted as o?. harbaaent^e, Linn, The present plant, on 
the other hand, exists in numerous forms. It is the vine-leaved cotton of 
most of the early authors, who repeatedly speak of it as met with wild or 
completely acclimatised. The leaves are sub-cordate with mostly only three 
ascending lobes, the texture often pilose-tomentose below. The bracteoles are 
very large, ovate rotund, deeply auricled, slightly united below and often pos¬ 
sessed of the bractlets described by Cook as weevil-resisting adaptations 
{U,8, Dept, Agri. Bureau PI Indust,, 1906, No. 88.) Seeds black, naked and 
quite free from each other. 

O. bapbadense, Linn,, Hort Ufsal, 1748, i., 204; Sf, PI. (1st 
ed.), 1753, ii., 693 ; Pluk., Aim, Bot, 1696, ii., 172, and Phyt, t. 188, 
f. 1. (excl. all syn.); Wight, Illust Ind, Bot, 1840, i., 57-64, t. 28 b; Watt, 
l.c, 265-95, tt. 46-8 ; Sea Island Cotton. 

This embraces all the higher-grade long-staple cottons. A shrubby perennial 
known only in a state of cultivation, and raised usually as an annual. It is 
glabrous or nearly so, except on the leaf-stalks and veins and the under-surfaces 
of young leaves. 

As already suggested, there seems every probability that the early authors 
who accepted the name xmit^baftenne did not realise that it meant one and 
the same plant as that designated G. vitifoUinu, By cultivation and crossing, 
however, a highly specialised race, known as Sea Island,” was produced, to 
which by recent authors the Linnean name o. ba^^batiense became in time 
restricted, though Todaro, and following him some other botanists, preferred to 
give the new stock the name of O, mtaritiwutm, thus leaving baTbaHense 
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as a name for a species presumed by many to exist, but known for certain to no 
botanical writer. The species founded by Linnaeus may be said to turn on a 
specimen still preserved in the British Museum, and that specimen certainly 
agrees more closely with c?. vitifoUnm, Lamb., than with the modem Sea Island 
Cotton of America. 

Although repeatedly introduced into India, Sea Island Cotton has, in no 
locality, proved a success. It is possible, however, that it might be raised pro¬ 
fitably in the Andaman and Nicobar Islands and in some parts of Tenasserim. 

G. torasiliense» Macj., FI. Jam., 1837, i., 72; Watt., l.c. 295-315, D.E.P., 
tt. 49, 50 ; Bamhagia, arhorea di Pernambuco, Zanoni, Istoria Bot., 1675, 23-5. 

40-4,1.16; G. religiosum, Lamlc., Oav., Willd., Pari, and others, non Linn.; 

G. acuminatum, Roxh., FI. Ind., 1832, iii., 186 and MS. drawing n. 1598 
(wrongly named G. vitifolium), etc., etc. 

The Chain, Kidney, Brazilian, Bahia, Pernambuco and Costa Rica Cottons Ohain Cotton, 
of most popular writers, and in Burma it is themhanwa (ship’s cotton). It was 
first definitely alluded to by John Lerius, who lived in Brazil in 1557, and wrote 
a history of that country. Sir Walter Elliot, speaking of the plant as known to 
him in South India, calls it paidi (gold) patti and pamidi patti (the wealth-giving), 
names that denote the high expectations that were at one time entertained 
regarding this plant. It was apparently the first of the long-staple silky 
cottons of the Kew World to attract attention. Seeds were conveyed by 
Marcgraf and others, and the chain condition so well figured by Zanoni 
seems to have been accepted as a peculiarity of all cottons, hence Lobel(1576) 
thought the improved on the pictures of o. herhacemu, given thirty years 
previously by Euchsius and Matthiolus, by adding a kidneyed mass of seven 
seeds. 

All the nations of the world seem for a time to have vied with each other Introduction to 
in the attempt to acclimatise the Brazilian Cotton, and in each new country to hidia. 
which taken it obtained the name of the region from whence immediately con¬ 
veyed ; accordingly in Burma, and also in the Antilles, it is called “ Siam Cotton,” 
and in India “ Ava Cotton,” etc. Roxburgh tells us in the MS. edition of his 
Flora Indica (preserved in Kew) that he became acquainted with it through seed 
sent him from Farukhabad. Mr. H. St. George Tucker (Member of the Court 
of Directors of the East India Company) observes that Lady Hastings grew it 
at Fatteghar, and Roger Hunt, in 1808, addressed the East India Company 
on the causes of deterioration of Pernambuco and Surinam Cottons. Thus 
we know that prior to Roxburgh’s knowledge of it this plant had been experi¬ 
mentally tried in many parts of India. 

It is, therefore, perhaps not to be wondered at that this cotton has got con- Wide 
siderably more widely distributed and is moreover more frequently met with in Distribution, 
states of acclimatisation than is the ease with any of the other Kew World cottons. 

Its large capsule, compact mass of seeds and the copious coating of floss naturally 
conveyed the impression of great value, and false expectations were raised, only 
to be rudely dispelled by comparisons of yield to acre. Gradually, however, all 
interest (or nearly so) in this particular Brazilian Cotton died out with the appear¬ 
ance first of the XJpland Georgian Cottons, then the Mexican Cottons, and filnally 
the Sea Island Cottons, all races that could be raised as annuals and occupy the 
soil for short periods. The present species in most countries accordingly fell 
into a state of complete neglect and either disappeared or survived as an escape 
from cultivation and became “ the wild tree cotton ” of most popular writers, the 
properties of which have been the will-o’-the-wisp of nearly each decade for the 
past century in the world’s cotton areas. 

If I am correct in believing that this plant, however, represents an important areat 
stage in the development of the fine long staples of the West Indies and the Sea Expectations. 
Islands of America, it is not by any means devoid of interest to persons interested 
in the production of new and improved races. But as met wdth in India to-day 
it is of no value whatever, and the expectations recently advanced regarding it 
would accordingly seem almost for certain doomed to disappointment, since op¬ 
posed to all past experience wdth the plant. It may be said to have attained 
commercial importance within very restricted areas. In South America—its 
indigenous habitat—it is regarded as of special value because of its resistance of 
the diseases that prove disastrous to other cottons. In Guatemala, for example, 
it is believed to be immune from weevil, 
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/. ADULTERATION AND DETERIORATION. —^Milburn {Or. Comm., 
1813, 279-80) urged tbat it was impossible to be too attentive to the 
shipping of perfectly clean cotton. The adulteration and deterioration of 
Indian cotton has thus engaged attention for fully a century. St. George 
Tucker (to whom reference has been made above) wrote in 1830 a report 
On the Supply of Cotton from British India {of Reports on Cotton, 
Silk, and Indigo published by the Company in_1836, 152-75) in order 
to account for its depression in price and deterioration in quality. He 
gives ten reasons. Koyle {Cult, and Comm, of Cotton in Ind., 1851, 
551) deals frequently and effectively with this question. “When the 
cotton,” he says, which the Native grows, “ is intended for sale, the ryots 
have little enough encouragement to bestow more care, either in growing 
or in picking their cotton, for they usually get no better price for a good 
and clean, than they do for an indifferent article.” So again, “ Indian 
cotton is, however, from the shortness of staple, not well suited for all the 
purposes of the English manufacturer ; but it is much more depreciated 
than it need be from the dirty and adulterated state in which it is sent 
to market.” Mention has been made that (about the time of the great 
cotton famine, 1861-5) notice was forcibly directed to India as a future 
country of supply for England. An outcry was shortly after made against 
the adulteration and mixing of inferior with superior grade staples. This 
led to the passing of the Cotton Frauds Act (IX. of 1863, and the Amend¬ 
ment of 1878, Act VII.). 

W. B. Wishart (Secretary of the Chamber of Commerce of Upper 
India) published in 1891 a Note on the Adulteration of Cotton in which he 
shows that the subject had agitated the minds of the cotton merchants of 
India for many years. He points out that a report issued in 1846, for 
example, gave details of the deterioration and decrease in outturn even then 
observed. Wishart then remarks: “ There is now no hona fide market for 
our inferior cotton. Native hand-weavers cannot work it; the Chinese 
found out, some years ago, that it did not pay them to use it, and now our 
Continental customers can and do buy an article that suits them equally 
well at a proportionately lower price. There is, therefore, no outlet for 
such cottons, and Native growers and buyers have naturally taken to 
assisting each other by bulking the inferior and better stuff produced in 
each district, the mixture constituting a quality just a little below that 

which spinners want.” , , c 

In August 1891 a conference was held in the ofhce of the Director of 
Land Kecords and Agriculture, Poona, at which proposals were made with 
a view to preserve and improve the quality of Indian cotton. In the same 
year Sir E. M. James (at that time Commissioner in Sind) drew up a 
Memorandum on Cotton. This was widely circulated by the Bombay 
Government, and elicited many valuable opinions and reports. The 
Chamber of Commerce of Bombay, for example, issued a very powerful 
reply, dated November 11, which fully expressed the opinion ultimately 
upheld by the Government, namely that while there was much need for 
effort at improving the stock, penal legislation was undesirable. Ten 
years later (Feb. 1901) the Hon. Mr. Bomanjee Petit (himself a prominent 
mill owner) pressed on the attention, both of the Bombay Government and 
the Mill Owners’ Association, the serious consequences of the deterior^ion 
of the Indian cotton staple. It has now actually come about that both 
China and Japan have begun to produce coarse yarns of their own, and 
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have thus commenced to close two of the most important outlets for Indian 
exports. In conse<^uence the necessity to advance has been borne home Necessity to 
on the minds of the Indian mUl owners. Instead of spinning as their finest 
yarns 20’s, they have begun to think of 80’s, but for this purpose they 
require to import raw cotton from Egypt, if not even from America. India 
no longer possesses a cotton suited for that purpose, and the adulteration 
and mixing of the staple have thus very nearly paralysed the industry. 

In consequence the outcry for legislation has once more been raised : it 
has been urged that a law requiring the locality of production to be stamped Becommenda- 
on all bales of cotton would have a highly beneficial result. Others look of 

to the expectations of Sind, irrigated by a system of canals that may Locality, 
allow of the production of the high-grade Egyptian cottons, as the most 
hopeful indication of the future. 

Thus history repeats itself, in no commodity of commerce with greater History repeats 
regularity than in the theories and practices of cotton growing and cotton 
trading. One lesson alone seems to stand out through the past decades 
of the steam-power cotton industry of India as unwavering, viz. the 
conviction that when the time comes for India to assume once more the 
role of a producing and even exporting country in the finer cotton goods, 
it must either have improved its staple or discovered a country capable of 
meeting its necessities in smtable raw fibre. A low-grade staple such as the 
bulk of that grown in India to-day is utterly unsuited for the higher class 
machine-made goods, even were it put down at the mills pure and clean at 
a price below that procurable by any other power mills in the world. Thus 
it has been shown that cheap production is not necessarily economic 
production. Expensive labour means higher intelhgence, with compensa¬ 
tion in quality and price. 0. P. Austin (Cotton Trade of the United States, 

1900, 2608) points out, and with much force, that the low wages of the 
Indian cultivator are no real economy, since they prevent cotton culti¬ 
vation on a large scale directed by intelligent supervision. Eetrograde Betrograde 
agriculture, such as has characterised the Indian cotton trade for a century 
past, must in the end fall behind in the race for commercial supremacy. 

n. IMPROVEMENT OP STOCK. —The cultivated cottons of the world Fuzzy and 
have been referred to three great areas— (a) Asia, (6) Africa, and (c) America. 

■But it has sometimes been affirmed that the first two can be taken 
together and spoken of as the fuzzy-seeded Asiatic and the others as the 
naked-seeded American cottons. But it is not the case that all the 
fuzzy-seeded species are Asiatic, any more than that all the naked-seeded 
are American. Moreover, the seeds of wild cottons have either a firmly 
adhering coating of wool or a readily separable floss. But there are both 
■wild and cultivated cottons that possess both a fuzz and a floss. As 
already mentioned. Cook (U.S.Dept. Agri. Bull., 1906, No. 88) t.hinka the 
wool maybe a necessity in the protection of the seed from the enemies of 
the plant. Certainly in most wild forms, such as G. StocksU, and still 
more so G. JOavidsonii, the wool is so firmly and intrica'tely crumpled 
up aroimd the seed as to prove a veritable proboscis-proof protection, thus 
■causing such seeds to be described as naked, the compacted fuzz ha'ving 
escaped detection. But of purely wild species the folio-wing among 
■others possess a short velvety coating around the seed :—G. Sarleneaaii 
(a nati-ye of California); G. Palmerii (of Mexico); G. Stwrtii (of 
Australia), and G, tomentosum, (of the Hawaiian. Islands). On the 
other hand, the following have naked seeds :—G. KirMi (of East Tropical 
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rule that the character and habit of the future plant will be more like those of 
the female parent, while the fruit, the boll and its contents, will be more like 
those of the male parent.” So again, “ The tendency of the plant to vary from Tendencies of 
the typical form of any variety will be back towards its original form rather vanauon, 
than in any other direction.” From these and such-like considerations is doubt¬ 
less due the affirmation that, from one or two plants specially cultivated and as 
a consequence of careful selection of sports, it might bo possible to produce all 
the chief types of cultivated cottons. Hence it may be said that with few other 
cultivated plants is a more rigid selection of seed necessary than with cotton. Selection. 
Moreover, there seems little doubt but that historically it can be shown that 
ItiTSttttim, 'tneoeieaittttntf 6f. vififolium and €}■. havhfi^etise, as known tO 
US to-day, are themselves ‘ to a large extent hybrid stocks. It does not follow, 
however, that all hybrids may be fertile, still less that they can be invariably 
again further hybridised with fresh ancestral influences, according to the fancy 
of the operator. To the neglect of this consideration may be due much of past 
failure in hybridisation. 

One of the most valuable and interesting papers on this subject is that Spermatogenesis, 
written by Austin Cannon, entitled Spermatogenesis of Hybrid Cotton (in 
Bull. Torrey Bot. Club, 1903, xxx., 133-72.) The cotton hybrid experi¬ 
mented on was produced (so we are told) between Sea Island Cotton (Con¬ 
stellation brand) and Upland Cotton (Klondike brand)— o. harhadeuse x 
herhaceww. and the hybrids were found fertile. It is, however, just possible 
that the plant spoken of as c?. it&rhacenm, should have been called Mrmitnm 
or Cf. ntexiettmtw, for until about 1896 Uplands were by American authors 
mostly spoken of under the botanical name that more properly belongs to the 
Mediterranean stock. All fuzzy-seeded cottons were often, in fact, regarded as 
one and the same species. It follows that to secure uniformity^ and precision 
in the laboratory and in the experimental farm, the foremost consideration must 
be the ascertainment of the species botanically that it is intended to investigate. 

Until such knowledge has been obtained it would be preferable to adopt some 
arbitrary nomenclature such as a numerical system, e.g. the “ K2” of geographers, 
rather than to employ a misleading jargon of botanical names. 

As a historic fact in Indian hybridisation it may be mentioned that in 1844 Indian Hybrids. 
Mr. Alex. Burns of Broach crossed ohtnsifoUmw, var. wighUann, with ar- 
horetim. He obtained a plant that had all the good points of both parents. 

The leaves were those of arhoretitn, only larger and more hairy, and the flowers 
were red with a yellow ring in the throat. This interesting new form, an un¬ 
doubted hybrid, yielded its crop within a period of two months, much as in Broach 
deshi, and the floss was very silky. The Bombay Chamber of Commerce expressed 
the opinion that the cross was an exceedingly valuable*one- No further irif orma- 
tion was, however, published regarding it, and the plant seems to have died out. 

The circumstance is mentioned to show that crosses are possible. 

Under the orders of the Government of India much has been recently done Improvement of 
to discover the soils suited for cotton generally, and many valuable experiments 
have been conducted with exotic forms. What would appear the foremost con¬ 
sideration has, however, until very recently been almost entirely neglected, namely 
the attempt to improve the indigenous or long acclimatised stocks- Hoyle, for 
example, repudiated with some warmth the opinion attributed to him, that 
the greatest attention should be given to the cotton of the country {Cult, and 
Comm, of Cotton in India, 1861, 644-6). For a good few years past I have 
uniformly urged, and I repeat that recommendation, namely, to make real 
progress it is imperative that an exhaustive and scientific investigation should 
be conducted—a sort of census taken—of the existing stocks, not only of India 
but of the world. The climatic and other causes which tend to preserve or destroy 
good or bad properties have to be thoroughly established- The influences of 
hybridisation have to be worked out on a scientifle basis by testing the strength 
of strain, from this species or that, best suited to environment, the tendencies 
of cultivated forms recognised and systematic renewal of stock in each locality 
accepted as a solemn obligation. 

A few years ago I drew attention to the establishment of steam giiming Effect of Steam 
factories, all over India, as having created a new danger, namely degrading <3-ins. 
equalisation of stock. Nowadays the cultivators over a wide area carry the produce 
of their fields to these factories : all are mixed together, and seed returned to the 
cultivators that in many cases may be utterly unsuited to the fields on which it 
has to be grown. The specialisation of centuries of natural selection is thus being 
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rapidly effaced by this new phase of commercial production. It has been found 
useless to urge that the cultivators should reserve their own supplies of seed. 
They are too poor and too ignorant to do so, and, moreover, are only too frequently 
in the hands of the money-lenders. (See Ginning, pp. 6li--2.) 

Lastly another evil has crept gradually into the cotton traffic of India. England 
having adapted her machinery to the steadily improving staple of the United 
States, soon became unable to work up the short staples of India. But in Ger¬ 
many, Japan and India itself, special factories were built with the object of 
running for the lower-class goods and working up the world’s supplies of short 
staple. The cultivators were accordingly told that they would get no more for 
a long than for a short staple. In ever 5 ^ district there were both high-class 
and low-class staples. The former gave a lower yield, compensated for by a 
higher price. The new condition naturally dictated the universal substitution 
of the lower grades, and an agricultural degradation in consequence was carried 
across the country in a remarkably short space of time that may take a 
century to efface. An official correspondence dated July, 1903, contains a letter 
from one of the most influential European merchants of India, which puts the 
present position tersely by narrating the advantages of the helati or jari plant 
of the Central Provinces and Berar :— (a) It is an earlier crop, thus enabling the 
cultivator to get a quicker return ; (6) it runs accordingly less risk of injury from 
early cold weather ; (c) it is a hardier plant, less liable to disease or to deteriora¬ 
tion from rain; {d) it gives a larger weight outturn of lint; (e) it comes into 
market cleaner than the other grades. 

The feature of early ripening is most important. The annual cottons of India 
have often been spoken of as consisting of two kinds—those that take eight 
months to ripen, and those that reach maturity in about five months from sowing. 
The cottons found on a deep, moisture-retaining, black, loamy soil are of the 
first class. They are usually grown as pure crops, and the particular race met 
with is often remarkably uniform. The cottons of the second class occur on light 
soils; they are produced normally as mixed crops and manifest the greatest 
possible variability. The influence of rainfall, both quantity and season, is of 
vital importance. The vicinity of Bombay town and south of the Konkan, 
since it possesses double the rainfall of Broach, grows next to no cotton, even 
although the soil may be highly suitable. Localities, like much of South India, 
that have two rainy seasons possess two widely different cotton crops. It is very 
largely in adaptation to the conditions of soil and climate that certain cottons 
owe their superiority or the opposite. The substitution, for example, of inferior 
for superior grades has been primarily the result of the demand for that staple, 
but the change has to many cultivators been all the more acceptable that the plant 
required was in their locality hardier and less risky. Some twenty to thirty 
years agd the Central Provinces had a fair proportion of hani (superior cotton) 
relative to its jari (or inferior cotton). To-day the crop is mainly jari. The 
former could be spiminto yarns of 20’s and up even to 40’s; the latter can rarely 
be used for more than counts up to lO’s. The hani cottons were the once famed 
Ghat cottons, such as the Hinganghat of commerce. The jari has a very short 
staple, but is exceedingly hardy and prolific. 

As manifesting the present position of cotton and its degeneration, as also 
some of the features of the programme of improvement that may be found 
imperatively necessary, the following jottings regarding the famed Dacca cotton 
may be usefully set forth :—In view of the efforts presently being made to de¬ 
velop the industry of cotton cultivation in Bengal, it seems desirable that the 
opinions of the earliest writers be briefly indicated. Mr. Bebb, Commercial 
Resident of Dacca, furnished a reply to an inquiry made by the East India Com¬ 
pany, and that reply is one of the earliest accounts of Dacca (in fact of Bengal) 
cotton. It is dated 1788, and speaks of the staple as “ the finest cotton in the 
world, producing cloth of astonishing beauty and fineness.” The plant is said to 
have been an annual, and to have afforded two crops in the year, in April and 
again in September. The first was the most esteemed and obtained the highest 
price, but was liable to failure from long drought or from violent storms, though 
moderate showers were highly beneficial. In the volume of Reports on Cotton, 
Silk and Indigo published by the East India Company in 1836, there is a report 
writtenby St. George Tucker in 1829 {Supply of Cotton from British India, 159-60) 
in which he discusses the superior cotton of Dacca. He calls it hairati^ hupa — 
the finest variety perhaps of the Eastern cottons. It is produced only in small 
quantity, in the districts northwest of Dacca, and is never exported. Its favourite 
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sit© seems to be the high banks of the Ganges and its tributaries. The fibre 
of the imrau is extremely fine, silky and strong, but the staple is very short 
and the wool adheres most tenaciously to the seed. It is admirably calculated 
for the manuf^ture of the muslins and thinner fabrics. It is perhaps too costly 
a production to enter largely into our manufactures. Tucker then adds that the 
bogha hupas is the ordmary cotton staple of Bengal proper 

Roxburgh, who was appointed Superintendent of the R^yal Botanic Gardens Dacca Cotton, 
of Calcutta in 1793, early gave attentmn to this special Dacca cotton (Boyle, 

Quit, and Comm, Cotton, 245). He gives, in his Flora Indica, the points of difierenc© 
between the ordinary Bengal and the special Dacca cotton. The plant he says 
is more erect, has fewer branches, and the lobes of the leaves more pointed The 
whole plant is tinged with red, even the petioles and nerves of the leaves, and it is 
less pubescent. The peduncles of the flowers are longer and the exterior marmns 
of tl^ petals are tinged with red. The staple is longer, much finer, and softer. 

Boxbu^h s MS. plate of the plant thus distinguished is in the herbarium of the 
Boyal Botanic Gardens, Calcutta (a copy of which is in Kew, and has been 
reproduced by me in the W^ld and Cultivated Cotton Plants of the World pi 12) 

It manifests all the special peculiarities mentioned, and thus doubtless faithfullv 
represents the plpt; but Roxburgh adds that the people of Dacca think the 
^eat difierence lies in the spinning and allow little for the influence of the soil 
(See remarks on Hand-loom, p. 616.) 

mthat the cotton formerly used by the Dacca MusliaIndustry 
manufacturers, of the far-famed exceedingly fine muslins of that city, was de¬ 
rived from tree cottons. Further, that the loss of these special crops caused the 
de^dence of the mushn mdusty. Taylor’s account {Topog. and Stat. Dacca 
1840) would seemto give a complete refutation of that statement. Moreover the 
question i^y be asked. Is it or is it not a fact that with an exceedingly short 
staple the Dacca manufactumrs are $m producing (or until very recejSilv were 
producing) mushns, which if not up to the old standards, are certainly far finer 
thm could bemanufa,ctmed from these staples by any process or machine known 
to Emope or America to-^y 1 Taylor says, “ The material of which the fine Dacca 
muslms are made, is entirely the produce of the district. The plant is an annual 
one, and attams a height of about five feet. It is described by Roxburgh as a 

1 *^-' s-n-d is smd to differ from the common cotton Biffietences. 

plant of Bengal in the following particulars : (1) The branches are more erect 
and fewer, and the lobes of the leaves more pointed. (2) The whole of the 
^ oolciur, even the petioles and nerves of the leaves 

are l^s pubescent. (_3) The peduncles, which support the flowers, are longer 
^d the exterior margms of the petals are tinged with red. (4) The staple of 
the cotton IS Wer much W and softer.” This is the desi or indigenous 
cotton of the (hstriet, which has been cultivated in the northern division from 
time immemorial. 

“ Formerly when tins article was more extensively cultivated than at present, 
there were ^erent shades of quality observable in the staple, which either 
c^ot now be distmguished or have degenerated into one of an inferior degree. 

They were knovm by the names of Phootce, Nurmah and Bairaite. The cotton 
of the present day, it is affirmed by the Natives, is inferior to what it formerly 
was. The crops are less abundant; it is said that the fibres, though apparently 
equally fine and soft, are shorter and more firmly adherent to the seed, than 
the pmduee of former years. The Dacca cotton, however, notwithstanding the 

article of finer quality than the 

^ other parts of Bengal or of the western provinces.” ..." The seeds. Selection of 
which are used for sowing, are carefully picked, ai^d after having been dried to Seei 
fe preserved in an earthen pot in which oil or gU has been kept, and 
® mouth stopped up, so as to exclude the external air, is hmg up 
o me roof of the hut, and oyer the spot where the fik© is usually kindled. The 
high lands are selected for this crop and are ploughed from eight to twelve times 
up to September and October when the seeds are sown. This is done to parallel 
^ ®®'°^ other, and before the seeds are <toopped 

into the ground they are moistened with water. The cotton plant is liabk to 
injury horn hail-storms, heavy rain and caterpillars.” . . . “ Formerly the 

lie fallow every fourth year, and it appMxed 
to be owmg to _ the neglect of this circumstance in the present day, t^t the 
produce is now inferior in quality to that of former times.”^ ^ 

The cotton of the northern division is said to swell less than the produce 
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of other parts of the country. This tendency of the fibre to swell in bleaching 
is the criterion by which the weavers judge of its quality, but whether it depends 
on any adherent property in the cotton itself, or on the water used in the bleach¬ 
ing is not known, though there is reason to believe that it is principally owing 
to the latter. The thread manufactxired at Dumroy, which was reported by 
Mr. Bebb, the Commercial Resident, to swell the most, is found by the weavers 
at present to be equal to the thread of the best aurungs^ or to swell the least if 
bleached in Dacca, but the reverse, as Mr. Bebb describes it, if the water of 
Dumroy be used in the process.’’ 

Lastly, Sen {Eept. Agri. Stat. Dacca, 1889, 52) also says: “ The cultivation 
is not now done half so carefully as was the case at the time of Dr. 
Taylor. The field is prepared by two to four ploughings and as many harrowings. 
Furrows are then drawn a cubit apart, and in these furrows cotton seeds previously 
moistened with dung-water are dropped in thicldy. When the plants come out 
they are thinned to a distance of a foot from one another.” (See Cultivation 
in Bengal, p. 607.) 

Improvement, when seriously contemplated, will have to be undertaken, 
not at a great central farm for all India, but district by district. The 
establishment of seed farms for the supply of specially improved indigenous 
stock—a subject I had the pleasure of recommending to the consideration of 
the Scientific Board of Advice at their first meeting—is at present earnestly 
engaging the attention of the agricultural experts of the Government 
of India. It may, therefore, suffice by way of concluding this brief sketch 
of the present position and knowledge regarding the possible methods and 
results of improvement of cotton stock, to recapitulate the main ideas. 
Improvement is possible by {a) Selection of seed, in adaptation to environ¬ 
ment and trade requirements; (6) Hybridisation, an additional agency 
to attain these objects ; (c) Acclimatisation of prized foreign stocks. All 
three methods are in India receiving consideration at present. Bor many of 
the cotton districts, selection from existing stocks seems the most hopeful 
method. It may be said, however, that in the discovery of absolutely new 
stocks, hybridisation is often of special value. 

The Government of India have recently appointed an expert in charge 
of cotton experiments. The results so far attained in selection and 
crossing are admittedly of a tentative nature, but Gammie’s first report 
{Note on the Class. Ind. Cottons and Cross-hreeding Ex^er., Poona Farm, 
1901-2) manifests a useful start as accomplished. The endeavours of the 
Bombay Government to bring the vast tracts of Sind under Egyptian 
cotton through the supply of cheap canal water, would seem to have given 
much promise, and in the public press repeated mention has recently been 
made of the high prices realised for the cotton already produced. It 
may thus be confidently affirmed that there does not appear to be any 
sufficient reason for doubting the success likely to be attained in India 
than in other countries with the production of superior cottons. ^ The 
only untoward anticipations centre around the willingness or ability of 
the Native cultivator to advance with the times. [Gf. H. J. Hedding, 
Essential Ste'ps in Securing an Early Crop of Cotton, in U.S. Dept. Agri. 
Farmer^s Bull, 1905, No. 217; Testing^ Cotton Seed, in Agri. Journ. Ind., 

1906, i., pt. ii., 174 ; also Sly, Fumigation American Cotton Seed, etc., 

1907, ii., pt. ii., 212.1 

IIL CULTIVATION IN INDIA. 


iv., 60-84. 
Bombay. 
Axea and. Yield. 


1. BOMBAY AND SIND.— l.c. 134-7, 139-54. 

Area and Production. —^According to the official Agricultural 
Statistics, the total area under cotton for 1904-5 in the British dis¬ 
tricts was 3,605,985 acres. The most important localities were Khan- 
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desh, 1,201,673 acres ; Dharwar, 583,950 ; Bijapur, 455,864 ; Abmedabad, 

340,602 ; Broach, 274,699 ; Sind, 218,050 ; Belganm, 183,207 ; Ahmed- 
nagar, 79,626. The area of cotton in the Native States of the Bombay 
Presidency is an important factor in the Indian cotton supply. This came 
in 1904“5 to 2,570,985 acres. Kathiawar has usually one to two million Kathiawar, 
acres, and Baroda half a million acres under the crop. The Native States 
and British districts together thus show the Bombay Presidency with a 
cotton area of 6,176,970 acres in 1904-5. The yield for the same year was 
893,000 bales of 400 lb., or 3,189,285 cwt. The estimated area and yield 
for the follomng year were 6,108,900 acres, yielding 1,117,000 bales, in 
Bombay (including Native States); and 265,000 acres, yielding 79,000 bales, 
in Sind (including Native States), giving totals of 6,373,900 acres and 
1,196,000 bales. The Final Memorandum for the year 1906-7 gives a total Area and 
of 3,995,499 acres for the British districts, including Sind, and of 3,462,854 ^ 

acres for the Native States, a grand total of 7,458,353 acres. This estimate 
is said to be 49*9 per cent, in excess of the average of the preceding ten 
years. The estimated yield during the same year is 824,052 bales in the 
British districts (including Sind), 1,071,243 bales in the Native States. 

The total is thus 1,895,295 bales, an increase of 132*9 per cent, on the 
yield of the preceding ten years. 

Traffic ,—In order to arrive at some tangible conception of the local 
and foreign interests in the cotton of this Presidency, it may be useful 
to analyse production and supply in the light of the official returns of Supply, 
trade by rail and river and by sea coastwise, from and into town and 
Presidency. The most interesting features are the supplies drawn by the 
town from Kathiawar, from the Presidency of Bombay itself, from Berar 
and from the Central Provinces. The adjustment arrived at shows the Pre¬ 
sidency in 1905-6 to make a net export of 2,765,696 cwt., and assuming 
this to be drawn exclusively from local production (viz. in 1905-6, 1,117,000 
bales or 3,989,285 cwt.), a balance of 1,223,589 cwt. would be the net 
supply retained by the Presidency. It is not, of course, necessarily the 
case that all the actual exports of a tract of country are drawn from its Local 
own production ; an error exists in all such calculations which is eliminated 
by dealing with the whole of India, and for a number of years, not one year. 

It is useful, however, to ignore such errors and to analyse the figures as 
they stand. Accordingly, the port town of Bombay is shown to have 
imported by (internal transactions) rail and by sea coastwise, 10,583,652 
cwt., and to have exported by these routes 261,070 cwt., thus showing 
a net import of 10,322,582 cwt., and, adding the foreign imports, viz. 

158,838 cwt., a total net supply of 10,481,420 cwt. The foreign exports 
(external transactions) came to 5,289,691 cwt., and thus there remained 
5,191,729 cwt. as the supply for the Bombay town mills, or, adding the Bombay Mills. 
Presidency surplus (viz. 1,223,589 cwt.), 6,415,318 cwt. are shown as 
having been available for the Presidency and town of Bombay for the 
year in question. The town of Karachi imports by rail and river ap¬ 
proximately the amount which appears in her foreign exports, viz. in 
1905-6, 709,257 cwt. In 1905-6 the total imports by rail and river 
came to 799,721 cwt., of which the Panjab supplied 427,485 cwt., Sind sind. 
almost as much, and the balance came from Eajputana and the United 
Provinces. 

Agricultural Operations, — A full account of the method of cultiva- operations, 
tion in Bombay is given by Mollison, of which the following may be 
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accepted as a summary. TKe soil of Broack district is deep and retentive 
of moisture, and over the greater part the annual rainfall exceeds 35 
inches on an average. The crop is sown as soon as possible after the 
monsoon sets in, in June or July, but owing to the efiect of the heavy 
rainfall, two or more sowings may be required before the seeds germinate 
satisfactorily. Usually the same field grows cotton every second year, 
and in intermediate years the ground may lie fallow or grow one of the 
ordinary rotation crops. Manure is rarely applied oftener than once in 
three years, and fifteen loads per acre is considered a full average. It 
should be thoroughly decayed and applied preferably before the rains. 

Soils ,— The crop thrives best on fairly deep black soil, with a rainfall 
of 30 to 40 inches, and it is grown entirely as a dry crop. The most 
suitable soil is the so-called “ black cotton soil,” which may be found 
in some parts to a depth of five feet or more as in Ahmedabad, Broach and 
Surat; but cotton also succeeds on much shallower soils. 

jf^otaiion ,—Generally the crop is grown alone, but where the rainfall 
is heavy and the soil retentive as in Broach, rice in the same or in separate 
3 : 0 ws is often subordinate to it. Coriander^ Sesamum^ gram {Cicer 
arietinum) are sometimes sown to fill vacancies. The roji cotton of 
Kaira, etc., is, on sandy loam soils, always grown as a row crop with Idjra 
(JPennisetmn typhoideum) or pulses. The principal rotation crop 
with cotton is judr [Sorghtmi vulgare), but this may be modified 
according to district and season. Thus wheat is extensively grown as a 
dry rdbi crop on the cotton soils of Ahmedabad, Idng {Lathyrus sativus) 
and a mixed crop of tuver {Cajanus indicus) and Sesamum as rahi 
crops in Broach, etc. 

Tillage ,—Preparatory tilling begins usually in the hot weather by 
collecting and burning the stubble of the previous crop. Two ploughings 
and two more harrowings may be required before the seed is sown, but the 
amount of preparatory tillage necessary depends on the previous crop. 

Seed ,—The seeds require special preparation for sowing, as they 
generally cling together, owing to the lint and fuzz which may still adhere 
to them. This is accomplished by mixing them with a thin plaster of 
cowdung, mud and water, and rubbing the plastered seed on the close 
network of a Native bedstead. The seeds can then be passed through the 
seed-bowls and tubes of an ordinary country seed-drill. If sown alone the 
seed is drilled in rows 22 to 26 inches apart. About 15 lb. per acre 
is the usual seed rate. Two harrows follow one drill to cover the seed 
and smooth the surface. If the seedlings are damaged before they produce 
true leaves, the crop should be resown, if the season has not too far 
advanced. 

When the seedlings are about 4 inches high, the crop is ordinarily 
intercultured with the bullock hoe and hand-weeded. The weaklings are 
then thinned out and the plants left about 18 inches to 2 feet apart, if 
in good condition, but if backward or stunted they are left closer together. 
The plough is finally passed between the rows in September or October. 

Crop ,— Flowering begins in October-November, and may last till 
January if the rains are late and favourable. Picking usually commences 
in January and lasts till March or April. The crop is picked at short inter¬ 
vals, as the cultivators are afraid of their fields being robbed at night. The 
best time for picking is the morning, as the lint is then clean, owing to the 
dew on the foliage. 


GOSSYPIUM 
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Yield and Cost —According to Mollison, the average outturn of seed’ 
and cotton together in the Presidency varies from about 300 lb. per' 
acre in the Karnatak to as high as 446 lb. in some well-cultivated fields 
in Broach. The proportion of clean to seed cotton is on an average about' 
one to three. The total cost of cultivation per acre in the Surat district 
he estimates at Rs. 21--13 annas. 

Modifications on above System. —In Surat the average rainfall is Suratver^ws 
slightly heavier than in Broach, but the soil is not so deep nor so dense, 
and there is less risk of seedlings being destroyed by rain. The rotation 

crops are mostly Jcharif, whereas in Broach they are rati. Juar is the 

principal rotation crop, always with a subordinate mixture of white tuver. 

Rice is never sown with cotton in Surat. 

The principal variation in cultivation in the Karnatak is due to the' Kam^tak. 
monsoons—the south-west between June and October, and the north-* 
east between October and December. If sowing were to take place in 
June, as in other districts, the Dharwar crop would ripen in thq middle Dharwar. 
of the north-east * monsoon and the cotton be damaged by rain. To 
prevent this, sowing usually takes place in the latter part of August, and 
may be even extended to September. The seedlings are hot thinned 
out to the;same extent as in Broach and Surat, but are left comparatively 
close together. 

In Khandesh two forms of cotton are grown, the one on black and the xhaadesti. 
other on light soil; they generally occupy the same field once in three years. 

The light-soil crop yields best with heavy rainfall, the black-soil crop 
with moderate rainfall. The seed rate is 10 to 12 lb. per acre and is 
sown, if possible, by June. Picking begins in October and is complete 
in December. In cotton-picking, care should be taken to avoid fioss 
which is discoloured and damaged by boll-worm, as such obtains a poorer 
price and its presence lowers the average rate obtained. 

In selecting seed for next crop, care should be taken to secure bolls seed selection, 
from the largest, healthiest and most copiously fruiting plants. Seed 
should not be taken from plants on which any of the bolls are afiected by * 
boll-worm. As a further precaution against boll-worm, cotton seed 
should, before it is prepared for sowing, be steeped for five minutes washing th© 
in a I per cent, solution of copper sulphate and then dried in the sun. 

Disastrous effects on the cotton crop may be produced'by sudden at-' 
mospheric disturbances. The most trying consequences are due to heavy Atmospheric 
rainfall, frequent changes of wind, cloudy weather and frost. An disturbances, 
abstract from Mr. Walton’s History of Cotton in Bombay, detailing the 
various diseases caused by these conditions, is given in the Dictionary 
(iv., 70).^ . 

Exotic Cottons .— Except in the Karn4tak, where an American cotton Egyptian, 
has been acclimatised, foreign cottons have failed to take any very pro¬ 
minent place. In this connection mention may be made of the attempts 
of the late Mr. Tata of Bombay to grow Egyptian cotton beyond the 
Ghats as a rabi crop in the eight months of dry weather that prevail 
between the monsoons. The result may be said to have been a failure. 

At Poona in 1900 two Egjrptian cottons were tried. They had an un¬ 
healthy appearance from the first, many of the bolls dropped before they 
were ripe, and both together gave an average outturn of only 401 lb., 
lint and seed, per acre. -r • 

' - IiTifirfiLtion. 

SIND.—Area and Production .— In the I'mal Memorandum for 1906-7 Cotton. 
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on cotton-growing in India, issued by the Government, the total area in Sind 
and its Native States was 245,549 acres. The method of cultivation in 
Sind differs considerably from that pursued in Bombay. ^ The rainfall is 
excessively small, and the greater part of the cotton is cultivated by 
Hooding. irrigation. An unfailing supply of water can be procured from the Indus. 

Two methods of cultivation are employed. By the first, frequent watering 
is necessary after sowing, and the seed is sown on ridges in holes 
18 inches apart, after the surface has been inundated. By the second, 
no watering after sowing is required. The only care necessary is to 
keep the earth about the stems loose and free from weeds. 

Seasons .—^In Upper Sind the crop is sown at the end of February or 
beginning of March, or sometimes as late as May or even June. Picking 
ordinarily takes place in July to August, After picking, cattle are turned 
on to the fields to graze, but the roots are left for a second year. Farm¬ 
yard manure is used, about 12 maunds to the highco. In other parts 
of Sind potton is not cultivated till the canals fill in June, and the crop 
consequently is not picked till November or December. 

Egyptian. Bxotic Cottons.—Vulike Bombay, the experiments with Egyptian 

cottons would appear to have been successful. In a report on the experi¬ 
ments carried on at Dhoro Naro, dated August 30, 1904, Mr, F. Fletcher, 
then Deputy Director of Agriculture, said of ashmouni and ahassi cottons 
that they yield a minimum of 1,500 lb. of seed-cotton per acre. The plants 
were irrigated every fifteen or twenty days, at the rate of about 380 cubic 
metres per acre. In his opinion the experiments so far conducted have 
sufficiently demonstrated that on perennially irrigated areas in Sind, the 
Egyptian cottons can be grown normally, and would presumably give 
even a large yield, but the proper time for sowing would be February or 
Seasons. March, and not, as now practised, June to July. He further holds that over- 

irrigation is often practised on the Jamras. The report then concludes 
that if the whole of Sind were put under perennial irrigation (through a 
dam constructed at Bukker) the potentiahties of the province for cotton- 
mgh * growing could not be surpassed even by the United States. Mr. Fletcher’s 
EijJectations. experience in Egypt gives an importance to his utterance on the question 
of cotton-growing in Sind that carries it to a higher platform than the 
sanguine expectations of many previous writers on Indian cotton-growing. 
The area under Egyptian cotton at present is 1,500 acres, but if Mr. 
Fletcher’s expectations are even partially realised the future may witness 
a greatly increased interest in this subject, much to the advantage of 
India. [Of. Watt, Ic. 225-6.] 

{Cf. Boyle, Cult, and Comm, of Cotton in Ind., 1851, 332-464; W. R. Cassels, 
Cotton in the Bombay Pres., 1862 ; Ann. Rept. on Cotton, Bomb. Pres., 1880-1 ; 
Crop Exper. Bomb. Pres., 1890-1900; Exp. Farm Rept. Poona, 1893-4, 9-10; 
1894-5. 14^6; 1895-6, 18-9; 1896-7, 33 ; Surat Farm, 1900-1, 12-5 ; 

1902-3^ 33-5; Exp. Farm Rept., Bomb. Pres., 1903-4, 1-13; Middleton, 
Agri. Ledg., 1895, No. 8, 95-100 ; Cottons of Southern Maratha Country, 7 ; Sind 
and Persian Cottons, 17—8 ; Text. Journ., Oct. 1897, 1; May, 1901, 215—6; 
Mollison, Textbook Ind. Agri., 1901, iii. 215—24; Pioneer Mlail, Reb. 1, 1901, 
8 ; Times of Ind., Nov. 9, 1904 ; Sly, Egyptian Cotton in Sind, in Agri. Journ. 
Ind., April 1906, i., pt. ii., 165-8 ; Fletcher, Improv. of,Cottons in Bornbay Pres., 
in Agri. Journ. Ind., 1906, i., pt. iv., 351—89.] 

p.E.P., 2. CENTRAL PROVINCES AND BERAR '-Wa.tt, l.c. 131-4.— Area 

ancT Production.— On an average of the five years ending 1904-5 the 
C Prov and under cotton represented 23*60 per cent, of the total cotton area in 

B*erar.,‘ British India. In 1904-5 there were 1,492,323 acres in the Central 
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Provinces and 3,069,024 acres in Berar. The comparative importance of 
the various districts may he gathered from the returns for the year named : 

Central Provinces —Wardha, 404,405 acres ; Nagpur, 404,411 ; Nimar, 

298,387 ; Chhindwara, 113,780; Berar —Amraoti, 715,127; Akola, 743,268; 

Wun, 478,211; Buldana, 421,768; Basim, 362,059; and Ellichpur, 

348,591. The yield for the same year was 472,000 hales, or 1,692,857 cwt., 
in the Central Provinces ; 755,000 hales, or 2,696,428 cwt., in Berar. The 
estimated area and yield for the year following were 1,586,000 acres and 
347,000 hales in the Central Provinces; 3,197,900 acres and 483,000 hales 
in Berar; giving totals of 4,783,900 acres and 830,000 hales. The final fore- Area and 
cast for 1906-7 shows the total area for both the Central Provinces and Berar 1906 - 7 ^°^ 
at 4,852,087 acres, or an increase of 45 per cent, on the decennial average. 

The yield for the same year is estimated at 880,984 hales, an increase of 
about 8 per cent, on the previous year. 

Traffic. — Since 1903-4 the figures of railhorne traffic have been internal Trade, 
returned for the Central Provinces and Berar conjointly, consequently 
1903-4 is the last year in which they can he discussed separately. The 
Berar railhorne traffic in 1903-4 shows a large export and insignificant 
import. The net exports in 1903-4 came to 2,049,881 cwt., by far the 
major portion going to the town of Bombay, the balance to Bengal Pro¬ 
vince (practically none to Calcutta), Bombay Presidency and the 
Central Provinces. A fairly large amount is usually shown exported in 
excess of local production, indicating possibly a considerable traffic by road 
that escapes registration. In the Central Provinces the net export 
amounted in 1903-4 to only 846,957 cwt., as compared with 2,049,881 cwt. 
in Berar. The difierence is due chiefly to the large quantity the Central 
Provinces import, viz. 143,822 cwt. in 1903-4, far the largest part of which 
comes from Berar, Kajputana and Central India. Almost the whole of 
the exports go to the town of Bombay, an insignificant surplus going 
to the Presidency of Bombay and to Bengal. In 1905-6 the net exports 
from the Central Provinces and Berar together amounted to 4,229,617 cwt. 

Agricultural Operations^—Rotation .— In Berar, tur {Cajanus indictis), Associated Crops, 
in the proportion of one-tenth, is generally associated with the cotton 
crop, but in the villages to the south and above the Ghats, iajra 
{JBennisettim typhoidetmi) and til {Sesmnmn indicum) sometimes 
replace it. Rotation is regarded as absolutely necessary. On light soils, 
cotton is usually rotated with juar only {Sorghum vulgare)^ but on the 
rich black soils of the plains, cotton, juar and a rdbi crop are rotated alter¬ 
nately. A plurality of crops is generally grown in the third year, separate 
parts of the field being devoted to wheat, gram, hnseed, or laTch {Lathyrus 
sativus), and these in their turn are also rotated. Preparatory ploughing 
is not carried out every year, as it is considered to impoverish the soil, 
unless manure be subsequently applied. The advantages of manure are Manures, 
thoroughly understood by the cultivators, but there is great difficulty in 
Berar in obtaining a supply. Poudrette is considered best, and cowdung 
comes next in order. Green soiling is sometimes, but very rarely, resorted 
to. Ploughing generally takes place in December or January, as soon as 
the crop of the year is removed. The fields are always cross-ploughed. Ploughing. 
Harrowing succeeds ploughing, and in the case of unploughed fields is the 
only preparatory operation. 

Seed .— Sowing commences with the first fall of rain, in the early 
part of June. The seed of the previous year’s crop is always used, and 
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is prepared arid sown mncli as in Bombay. Ten pounds of seed are con¬ 
sidered sufficient for an acre of land. Should a period of drought occur 
after sowing, the seed will be destroyed, or if rainfall be excessive it may 
rot. In both cases the crop must be resown. From 20 to 25 inches of 
rain are enough provided it falls at timely intervals. Under favourable 
conditions the‘ young plant will put forth four or five leaves in a fort¬ 
night, and weeding then becomes necessary. Between the rows, this is 
done by the bullock hoe, but on the rows, the weeds are removed by hand. 
Bullock hoeing is carried on at intervals of a fortnight till the pods appear. 

Crop.—The bolls ripen and open in October, and the cotton is then 
ready for picking. The first generally takes place at the end of October 
or beginning of November. If the crop is a’ good one, three to seven 
pickings can be made, according to the kind of cotton grown. The total 
cost of cultivation has been estimated at about Rs. 13 to Rs. 15 per acre. 

In the Central Provinces the method of cultivation does not difier 
materially from that in Berar. The soil is prepared for sowing in May to 
June;-the seed is sown in June; picking commences in November to 
December, and is completed from Frebruary to March. 

[Gf. Medlieott, Cotton Handbook for Bengal, 1862, 254-84; Cassels, Ic 
194-227-; Ann. Bept, Ind. Mus. (Indust. Sec.), 1894-5, 23-4; Puller, Note on 
Outturn of Land under Principal Crops, Cent. Frov., 1894, 26-30; Middleton 
I.C., Cottons of Cent. Frov, Berar and Khandesh, 12-3 ; P. W. Prancis, Cot. Cult 
in Berar. (ser. H.A,D.), 1898, No. 2; R. S. Joshi, Cult, of Egypt. Cotton 

at Nagpur, Dept. Land Bee. and Agri. Cent. Frov., Bull 1901. No. 3; Exper. Farm 
Bepts. Nagpur, 1890-1904; Galkin, Cotton Cull and Trade in Cent Frov. and 
Berar, in Agri. Journ Ind., April 1907, ii., pt. ii., 171-92.] 

Haying devoted so much space to the chief cotton-producing areas 
of India, an efiort may now be made to abbreviate as far as possible the 
accounts that follow of the other provinces to the particulars of chief 
importance:— 

NIZAMIS DOMINIONS.—Area and Production. —The authoritative figures for 
1903-4, show the area to have been 2,660,713 acres and the yield 982,867 cwt., 
or 275,203 bales. The largest cotton area is the Aurangabad Division, which 
in 1903-4 grew 1,464,116 acres. Then follow Gulbarga, 874,032 acres; Bidar, 
232,096 acres; and Warangal, 75,161 acres. The forecast for 1905-6 reported ah 
area of 2,537,000 acres and a yield of 206,000 bales, or 735,714 cwt. 

The trade returns for 1905-6 show that the net export was 801,144 cwt., or 
65,430 cwt. in excess of the estimated outturn. The exports went chiefly to the 
town and Presidency of Bombay, and a considerable quantity to the Madras 
ports. 

3. RAJPUTANA AND CENTRAL INDIA.—Area and Production. —The 
area for 1904-5 was 469,000 acres in Rajputana and 846,000 acres in Central 
India, a total of 1,315,000 acres. The yield for the same year was 1,150,000 
cwt., or 322,000 bales. The estimated area and yield for the following year 
were 289,000 acres and 61,000 bales in Rajputana; 968,000 acres and 
129,000 bales in Central India. The latest statistics (1906-7) estimate an 
area of 428,()00 acres in Rajputana; 1,117,000 acres in Central India; 
with a yield in bales of 176,000 in Rajputana; 291,000 in Central India, 
giving totals of 1,545,000 acres and 467,000 bales. 

The net export trade of Rajputana and Central India amounted in 1905-6 
to 856,934 cwt., and as the estimated outturn in that year was 190,000 
bales, or 678,571 cwt., the exports for the year were considerably in excess, 
of the outturn. The largest share of the exports go to the town of Bombay, 
the United Provinces and the Presidency of Bombay. The Central Pro¬ 
vinces, the Panjab, and the towns of Calcutta and Karachi also receive 
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considerable quantities. Tbe imports come chiefly from Bengal, the 
United Provinces, the Central Provinces and Berar. 

AGRICULTUStALf GPBRATIONS. — Rotation. —The soils are fertile though light. 

They fall under Middleton’s third class, which yields the Bengals of commerce. 

The plant is grown as a mixed crop, usually with til, arhdr {eajauns imiieits) and 

san {Crotaia^'ia jn>ieef» ), etc. The ^ound is prepared by ploughing and manuring. Manures. 

The seed is then sown broadcast in the month of April or June, and the land Sowings* 
immediately after is lightly ploughed and later on again ploughed. Picking Seasons.* 
commences in October and is completed by the end of the year. The cost of Cost, 
cultivation has been estimated at Rs. 25 per acre. [Of. J. Forbes Royle, l.c. 

309-29; Medlicott, Ic. 1862, 243-53 ; Middleton, Bajputana Cotton, l.c. 16.]" 

4. MADRAS. —Watt, l.c. 128-31, 151.— Area and Production. — D.E.P., 
Madras ordinarily grows about 14 per cent, of tbe cotton crop of British iv., 99-108. 
India, or 9*2 per cent, of the entire cotton area. In 1904-5 the total was Madras. 
2,007,297 acres. The principal districts are usually the following (the 
figures denoting the acreages in 1904-5) Bellary, 408,388; Karnul, 

268,067 ; Tinnevelly, 250,521; Coimbatore, 256,948 ; Guntur, 210,487 ; 

Anantapur, 171,051 ; Cuddapah, 127,854. The yield for the same year 
was 132,000 bales, or 471,428 cwt. The estimated area and yield for the 
following year were 1,634,000 acres and 148,000 bales (528,571 cwt.). The 
latest available figures for the year ending December 1906 show an esti¬ 
mated area (raiyatwari) of 1,544,000 acres, with a yield for the same period 
of 151,000 hales. 

Traffic. —The most noteworthy point regarding the trade of Madras 
in 1905-6 is the fact that the exports from the Presidency exceeded the 
outturn. The net export was 864,947 cwt., or 336,376 cwt. in excess of the 
outturn, which was drawn from beyond the Presidency. The Madras ports 
had a net import by rail of 932,336 cwt., and by sea coastwise of 10,195 cwt., 
thus giving a total import of 942,531 cwt. The foreign exports came to 
800,479 cwt., and this left 142,052 cwt. as the supply of the Madras town mills. 

AGRICULTURAL, OPERATIONS.'—Porms of Plant. —There are two forms of in- Two Crops, 
digenous cotton usually grown in Madras, one depending on the south-west 
monsoon, the other on the north-east. The former is sown between May and Seasons. 

July, the latter, between September and ITovember. In Tinnevelly both are 
sown in the same season, October to IsTovember. In the Tamil districts these crops 
are known as uppam and nadam. The uppam crop is generally sown on black 
cotton soil, the nadam on red or gravelly soils. These produce the four com¬ 
mercial forms known as Tinnevellys, Westerns, Coconadas and Salems. Manure Manure, 
is seldom added, but cowdung or wood-ashes may sometimes be lightly scattered 
over the ground ; and if cattle are not permitted to browse on the fields, the 
leaves and twigs of the previous year often remain, and thus very possibly carry 
disease from one crop to another. Irrigation is seldom resorted to, and the raipat irrigation, 
has to depend for the successful growth of his crops on the periodical rains. 

Rotation. —In exceptional cases cotton is grown continuously, but the general Associated Crops, 
practice is to have a rotation. The principal rotation crops are harnbH (Penfiisetfnn 
typhoidonm.) and vardgu {JPemictmi tniiiaeownt), sometimes also cholam 
{SorgJl^t^wl vmgare) and horse or Bengal gram. If the land is clean, three plough- Ploughing, 
mgs before sowing pe ordinarily siifficient, but more may be necessary. The soil 
is ploughed in a drier condition than for grain crops. 

Seed. —The seed, which has to be prepared as in other provinces, is generally 
sown broadcast, and as a rule the same stock is sown over and over again. 

The seed rate is about 10 lb. per acre. In some districts, however, it is drill- 
sown in parallel lines, alternately with pulse. The seedlings appear between 
the J^bird and seventh day. When they are three weeks old the plantation is 
hand-weeded, and the process repeated several times during growrfch. The Weeding, 
plants begin to fiower about the fourth and to ripen their fruit about the sixth 
month of their growth. In some cases, this.does not take place till the eighth seasons, 
month. In Tinnevelly, however, the first blooms appear in the third month 
after sowdng and the first bolls open in the fourth month. 

Crop. The pods, as a rule, are not collected as they ripen, but are allowed 
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to remain until the whole crop of the field is ready. The time of harvesting 
varies, according to the district and time of sowing, from January to August, The 
cotton crop in Madras seems to be specially liable to the attacks of numerous 
insects and fungal parasites. An ordinary crop of cotton (in form of seed-cotton) 
in Tinnevelly runs from 750 to 900 lb. per acre, while 500 lb. is stated to be a 
fair average when all sorts of soil are taken into consideration. The cost of 
cultivation varies considerably in different districts. In Anantapur it has 
been estimated at Rs. 2-13-2 per acre; in South Canara at Rs. 14 per acre. 
\Cf. Buchanan-Hamilton, Journ. through Mysore^ etc.^ 1807, ii., 157-8, 221-3 
254, 313-4, 326-7, 450-1, 545; Royle, Z.c. 464-537; Cassels, U, 262-3- 
J. Talboys Wheeler, Handbook on Cotton Cult, in Madras Pres., 1862 ; Gribble* 
Man. of Cuddapah Dist., 1875, 201-4 ; Nicholson, Man of Coimbatore, 1887* 
232-5 ; Cotton in Madras Pres., Agri. Dept. Mad., Bull. 1890, No. 9 ; S. Iyer[ 
Pept. on Growth of Cotton in Tinnevelly, Agri. Dept. Mad., Bull. 1891, No. 19; 
Middleton, l.c. 7-9 ; Bept. on Operations Agri. Dept. Mad., 1903-4, 5 ; Madras 
Weekly Mail, Sept. 8, 1904, 248 ; Nov. 24, 1904; Proc. Agri.-Hort. Soc. Mad., 
April-June 1905, 28-31, 36-7.] 

MYSORE AND COORO.—Area and Production. —The area under 
cotton in 1904-5 was 71,000 acres and the yield 17,857 cwt., or 5,000 bales; 
in 1905-6, 76,000 acres with the same yield. The principal districts are 
Chitaldrug, Tmnkur, Mysore and Shimoga. The final estimate for 1906-7 
shows a total of 89,000 acres and a 3 deld of 10,000 bales. In 1905-6 
Mysore had a net export of 40,287 cwt., or 22,430 cwt, in excess of the 
estimated outturn. Almost all went to Bombay Province, while small 
quantities found their way to the Province of Madras, the Madras ports 
and the town of Bombay. The imports came from the Provinces of 
Bombay, Madras, and the town of Bombay. 

Cotton is not an important crop, and there is little of an exceptional 
character to be recorded regarding either the plant grown or the methods of 
cultivation pursued, except that after giving a crop the plants are cut down 
close to the ground, and in a month after the succeeding rainy season they 
produce a second crop about twice as large as the first. This appears 
to be one of the few records in modern times of the pruning of cotton. 
Hove records, however, that in Gujarat the red-flowered plant was 
regularly pruned during his time (1787). The older writers on cotton 
frequently allude to the practice prevailing in the West Indies. [0/. Watt, 
lx. 94, 259, 286, 309, 322.] It is curious that it should have survived in 
Mysore, a country closely connected with one of the once famed red-flowered 
cottons. [Cf. Buchanan-Hamilton, l.c. 1807, i., 40, 203, 378-9, 411; iii., 
323-4, 351; Lewis Pice, Mysore Gaz., 1897, i., 125-6.] 

5. PANJAS.—Area and Production. —On an average of the five 
years ending 1904-5 the area under cotton in the Pan jab represented about 
7*3 per cent, of the total area under cotton in British India. For 1903-4 
the Panjab area, including the North-West Frontier and Native States, 
was 1,747,000 acres and the yield 1,492,857 cwt., or 418,000 bales. The 
estimated area for the following year (1905-6) was 2,017,000 acres and 
the yield 205,000 bales, or 732,142 cwt. The final forecast for 1906-7 
gives the area as 1,408,000 acres in the Panj4b and 61,000 acres in the 
North-West Frontier, a total of 1,469,000 acres and yield of 370,000 bales. 
The most extensive areas returned for 1904-5 were:—^Lyallpur, 165,849, 
acres; Lahore, 142,621; Hissar, 96,862; Rohtak, 95,880; Gurgaon 
92,859 ; Karn£, 75,008 ; Multan, 70,342 ; Gujranwala, 53,488 ; Shahpur, 
31,155; and Montgomery, 37,474. In the North-West Frontier, Peshawar, 
19,658 acres. 

Traffic. —The net exports from the Pan j4b in 1905-6 amounted to 





SIND SUPPLY 

568,307 cwt. As the outturn in the same year was 732,142 owt., it 
exceeded the net export by 163,835 cwt. The largest quantity goes 
the port town of Karachi, while considerable quantities also are consign* 
to the towns of Bombay and Calcutta. The imports come chiefly from 
the United Provinces. Delhi is the most important manufacturing centre 



in the province. 

Soils, Manures, etc.—The soil of the Panjdb is generally well suited to the 
cultivation of cotton, if irrigated or subject to inundation. All kinds of productive 
soils appear equally well adapted. Manure is frequently applied, and irrigation 
either by canals or wells is the general rule. In some of the eastern districts 
cotton is raised as an unirrigated crop, but nearly always in positions where 
the young plants can, if necessary, be watered from a neighbouring tank. The 
crop is generally mixed with others, of which the commonest are til, melons and 
pulses. Throughout the eastern districts it is the usual practice to sow 
jH'Lbisctis in strips along the edge of the cotton fields, or in 

alternate rows with the crop. In the Central Panjab certain leguminous crops 
(species of Meiiiottis, Trigoneiui, etc.) are commonly sown with the cotton, 
as an after crop to be used as fodder for well-bullocks. 

Seasons, Crop, etc. —The period of sowing varies in different parts of the 
province and is largely influenced by the rainfall and the race of plant grown, 
as also the altitude of locality. In Gurgaon from March to May it is sown near 
wells, or where there are other means of irrigation, and in June to July on rain 
lands as soon as the first showers break. In Shahpur and other districts sowings 
generally go on from the middle of February to the end of March, and in well- 
watered lands to April or May. The seed is sown broadcast at about the rate of 
8 to 12 seers to the acre. The crop requires to be weeded and watered several 
times during growth. Picking takes place about November and December. 
The pods do not all ripen at once, and it is necessary to go over the field several 
times. Picking ought to be completed before January owing to the danger of 
loss from frost. It is difficult to give a precise statement as to the cost of cultiva¬ 
tion. It differs considerably in some districts, and largely depends on the method 
of irrigation and the use or not of manure. On land both irrigated and manured, 
the highest figures quoted are in Jalandhar, B-s. 37-13-4per acre; the lowest 
in Jhang, Bs. 10-0-9 per acre, \Cf. Boyle, lx. 301-9 ; Medlicott, lx. 218-28, 
233-42; Stewart, P6. PI., 1869, 22; Diat. Gaz, Ph., 1890-1902; Settl. Bept. 
Jallandar, 1892, 123-4; Middleton, l.c. 14-5.] 

Kashmir .—Lawrence (Valley of Kashmir, 1895, 340-1) gives the 
following account of cotton. It is found all over Kashmir up to certain 
elevations. Never less than three ploughings are given before sowdng, 
and the clods are also pulverised by mallets. The seeds are soaked in 
water and mixed with ashes, but beyond this the plant receives no 
manure. Sowing takes place at the end of April and in May, and 
about 48 seers of seed are sown to the acre. It is cultivated only for 
home consumption. The outturn is generally stated to be about two 
maunds (164 lb.) per acre. 


Soils. 

MaEure. 

Irrigation. 
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Cost, 
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6 . UNITED PROVINCES.—Area and Production. —On an average of D.E.P., 
the five years ending 1904-5, the cotton crop in these Provinces represents 109-17, 

about 6*6 per cent, of the total cotton area in British India. In 1904-5 and 
the area, including Native States within provincial boundaries, was 
1,201,000 acres. In Agra, the districts of Aligarh, 152,407 acres; Muttra, 

146,981; Agra, 118,591; Bulandshahr, 109,570; Meerut, 76,866; 

Etawah, 61,090; Hamerpur, 52,629 ; Cawnpore, 52,363 ; and Banda, 

43,591. In Oudh, the (hstricts of Hardoi, 11,816; XJnao, 10,776; and 
Lucknow, 2,579. The yield for the same year was 1,314,285 cwt., or 
368,000 bales. For 1905-6 the total area for the Provinces was 1,372,000 
acres and the outturn 394,000 bales, or 1,407,142 cwt., while the final 
estimate for 1906-7 gives an area of 1,489,000 acres and a yield of 638,000 Area md 
bales. - In connection with this subject an interesting article by Moreland, ^ 
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{AgrL Journ, Ind,, 1906, i., pt. i., 37-43) on the conditions determining 
the area sown with cotton in the United Provinces should be consulted 
Traffic. —The net export trade of the United Provinces amounted in 
1905-6 to 1,497,159 cwt., or 90,012 cwt. in excess of the outturn. The 
exports went chiefly to the ports of Bombay and Calcutta and to the 
Pan jab, small quantities also going to Bengal, E-ajputana and Central 
India. The imports largely came from the Panjab, Bajputana and 

Central India, while smaller quantities also came from the Central 

Provinces, Berar and the port of Bombay, The chief manufacturing 
centre is Cawnpore. 

SoilSf Rotation^ eic. —The best grade of cotton soils in the Trovinces are rich 
loams, which are either directly manured or rea}) some }>encht from mamiro 
applied to a previous crop. Cotton is also grown on poor soils such as the cal¬ 
careous tracts in the neighbourhood of the great rivi'rs. At present cotton 
tJncertam appears to have no definite place in the systems of (Topping in vogue, which is 

Position. said to be partly due to the uncertain distribution of rainfall and the (umseqiient 

Low Yield. uncertain nature of the crop, partly to the low yield and the narrow margin of 

profit usually secured. Subbiah {Cult of Lon(jvr-stuplod Cottons at Cawnpore 
JEJxper. Station, 1901, 28) suggests various rotations whicli those int('r{^sted should 
consult. On the better classes of soil the crop is gen('rally grown alone, except 
Potation. where rows of arJiar are sown at intervals of 5 to 7 yards, hut on poor ground it 

is almost invariably associated with four or five suhordiuade crops, of which 
arhar oxid til are the chief. Subbiah recommends particularly in the cultivation 
of longer-stapled cottons on irrigable lands, a mixture of cotton and maize in 
alternate rows at a distance of IJ- to 2 feet. The seed is sown hro^uU^ast generally 
about the middle of June and then ploughed in. The s(h,hI i^ate is about 4 to 6 
seers per acre. Irrigation is applied only to about one field in stnaui. Picking 
commences about the beginning of October and is in progress from then till the end 
of January if not cut short by frost. If tlie plants are ulhvwed to remain after 
Yield. January and are watered and hoed two or throe times, a setrond gathering even 

better in quantity and quality may be obtaincMl in May and June. On the 
richer classes of irrigated land Subbiah gives 140 to 230 lb. of clean fibre as an 
average outturn per acre for the rainy-weather crop, and iihout as much for the 
hot-weather crop, giving a total of 280 to 460 lb. of fibre. Tlu^ cost of cultiva- 
Oost. tion per acre as estimated by Duthie and Fuller amounts to Rs. 22-0, but by 

Subbiah at the Cawnpore Station from Rs. 61 to Rs. 73. 

Exotic Cottons. Bxotic Cottons. —Subbiah^s report doitls mainly with the efforts made at 

the Cawnpore Experimental Farm to grow long-stapled American and Egyptian 
cottons. As a rule the American cottons did better tlian the Egyptian, since it 
was found the growing season was too short to allow the latter coming to maturity. 
It is, therefore, laid down that in introducing long-stapled cottons, it is essential 
that those be chosen which mature in their native habitat in about the same 
time that the local country cotton does. [C/. Royle, Cult and Comm. Cotton 
in Ind., 1851, 262-301 ; Medlicott, Ic. 165-218, 229-32 ; Ezper. Farm Reps. 
Cawnpore, 1890-1904; Middleton, l.c. Cottons of United Frov., 15-6 ; Subbiah, 
Cotton Acclim. at Cawnpore, in Pioneer Mail, March 17, 1899, 27 ; Sept Govt. 
Bot Card. Saharanpur, 1904, 3-4.] 
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7. BENGAL.—Area and Production. —In the province of Bengal as now 
understood, tLe area under cotton represents only about 0*6 per cent, 
of tbe total area in India. In 1904-5 the estimated area and peld were 
78,000 acres and 20,000 bales (71,428 cwt.); in 1905-6, 73,000 acres and 
17,000 bales (60,714 cwt.); wbile the most recent estimate for 1906-7 
/forecasts the area at 76,477 acres (39,947 acres early cotton and 35,530 
late) and the yield 16,030 bales (6,250 early and 9,780 late), or 57,250 cwt. 
The districts with largest areas are :—Saran, 14,400 acres ; Samhalpur, 
11,693 ; Santal Parganas, 10,700 ; Singhbhum, 7,000 ; Manbhum, 5,100; 
Darbhanga, 3,792 ; Cuttack, 3,400 ; Muzaffarpur, 3,000, etc. 

Traffic .— The trade returns for 1905-6 show that the Province of 


Bengal, exclusive of Calcutta, made a net import of 86,224 cwt. Tie 
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outturn for tLe same year was 60,714 cwt., so the total amount available 
for local purposes was 146,938 cwt. The town of Calcutta imported by raU Local 
and river and by sea (coastwise) 1,063,601 cwt. and exported 90 696 sivin<^ Consumption, 
a net import of 973,005 By adding the foreign imports (2,331 cwt.) wiget a 
Z . ^1^336 cwt. The foreign exports for the same |ear 

’ f available for the Calcutta miUs was 

supply for the province (146,938 cwt.), a total 
oi 645,505 cwt. met the local consumption. 

Bengalf the early 'sown durLg the^mfSron^LS^^Zrtlsted 

Angul; late cotton in Saran, Muzafi^ 

It is not deerned neoess^y to detail the methods of cultivation or other such Bitar Cotton ' 

particulars, since the crop IS har^y of sufficient value. In Saran (the largest cotton- 

growing district of Bengal) cotton is sown as a secondary crop, the seed beins 
®°’^^^!f°adoasted The so-called hhadoi cotton of Saran is sown in JanuSf 
and Pebru^y and reaped in August; the hysahhi sown in June and July and 
harvested m Aprd. Ma-xwell-Lefroy (Notes on Cotton in Bihar, Butt. AqH Bet 
Instu., Piisa, Feb. 1904) mentions three ways by which cotton cultivation 
might be improved—by^amage, growing with other crops, and sowing at 
pother tune of year. He considers the failure of cotton in Bihar asdue 
largely to its inabihty to withstand the wet season, and the improvements 
he suggests have as their mam object the lessening of the effects of the wet 
weather. He advises sowmg in August to October instead of June as the young Ohauce in 
plants would not then have to struggle through the long rainy season, eld thf Seasom“ 
insect pests, which worst in June, July and August, would not affect the crop 
seriously In a note, dravm up at the request of the Lieutenant-Governor of 
Bengal, MoUison (M. Bl. Gaz March 12, 1904, 345) gives an account of recent 
experiments m Bihar, which the reader should constat: also the efforts made 
by Messrs. Shaw, Wallace & Co. of Calcutta to grow tree cottons in various Trpp r ft 
parts of the province Particulars of these latter exieriments have been given by 
Sly (Proc. GovLlnd. Dept. Betu. and Agri., March 1905.) [Of. Boyle OuU. 
mo m 1851, 241-62; Grant, Bural Life m Bengal, 

1860, 187-8; Hunter, Stat. Aca. Beng., 1877, xvi., 105, 342-3 ; Sen, Bevi. 

T*aicca, 1889, 51—2; Basu, Agri. Lohardaga, 1890, pt. i, 71—3- 
11 ., 35-7; B^erjei, Agri. 0««acA 1893, 86-8; Middleton, l.o. 9-12; Baneriei! 

Monog. on Cotton F^s Beng., 1898; Mukerji, Handhooh Ind. Agri., 1903 
NMwal Fert. avatlable for Comn in Ind., Dept. Bev. and Agri. Proc!, May 

J^ ’• 

8. EASTERN BENGAL AND ASSAM.—Area and Production. —Tbe D u p 
area under cotton represents some 0-3 per cent, of the total under cotton iv., isa-Ae. 
in Britisli India. In 1904-5 it was estimated at 50,000 acres and the Bengal 
yield n,(m bales (60,714 cwt.); in 1905-6 at 61,000 acres with the same ^'“■dAssam. 
^eld; while the latest forecast, namely for 1906-7, puts the area at 

57,333 acres and the yield at 13,680 bales (48,857 cwt.). The Chitta- 
gong Ml tracts are there shown to have an area of 26,636 acres ; Garo 
Mis 23,0W ; Nowgong, 3,400 ; Sylhet, 2,060 ; Khasia and Jaintia hills, 

1,000 ; while smaUer areas are recorded in Cachar, Sibsagar, Goalpara. 

Jalpaignri and Kamrup. 

1838, iii., 665, 671, 686-8, 

694; HuntOT, Pfof. Acc. Assoto, 1879, i., 252; ii., 151, 191, 225-6, 288- Middle- 

22^ 19 ot?' 

9. BURMA.—Area and Production.— 'Bvircaa. produces about 0-9 per 1).E.P. 
cent, of the total cotton crop of British India. The area for 1904-5 was 148-52. 
estimated at 189,000 acres and the yield 139,285 cwt., or 39,000 bales, ^'^rma. 
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The relative importance of the chief localities in Upper Burma may be 
expressed by the returns of the year named Myingyan, 65,511 acres; 
Sagaing, 49,575; Meiktila, 36,161; Lower Chindwin, 13,672; and 
in Lower Burma, Thayetmyo (Lower Burma portion), 12,275, In the 
follomng year (1905-6) the estimated area and outturn were 183,000 acres 
and the yield 35,000 bales (125,000 cwt.); while for 1906-7 the estimates 
were 186,000 acres, with the same yield. 

Traffic. —The trade returns for 1905-6 show that Burma had a net 
export of 39,225 cwt. The outturn for the same year was 125,000 cwt., 
so the net supply available for local consumption was 85,775 cwt. Almost 
all the exports went to Calcutta, but small quantities were also sent to 
Bombay port and to Pondicherry, 

Crops, Seasons, etc.— The most suitable aretia for cotton are found in the dry 
zone of Upper Burma. It is there cultivated on good and medium black cotton 
soil but is also found on inferior soils of a lighter colour. Burkill (in a Beport 
on Cotton in Burma dated March 25, 1904) states that cotton is grown on 
hain land (land periodically flooded by rivers), on taung yas (forest clearings), 
and on ya (high, dry land). On kain land the seed is sown in September after 
the floods have left the ground, hut such cultivation is now rare. On forest 
clearings cotton is also said to be unimportatit, m the land is more serviceable 
for other crops. The most important, therefore, is the third, viz. cotton grown on 
high, dry land. 

Two kinds of cotton are in general cultivation, the annual (im-gale), which is 
sown in April and May and yields from October to December, and* a perennial, 
(wa-gyi) which is sown at the same season as the annual but continues on the 
fields for three years and yields annually in February or March. The annual is 
most extensively grown. Wa~gyi is a common crop in Minbu and Thayetmyo, 
but rare elsewhere. Manuring is general, farmyard manure being considered 
best. The yield per acre of seed-cotton Burkill gives as follows :~on first-class 
soil, 73 viss (viss = 3*65 lb.); second-class soil, 42 visa; third-class soil, 32 viss. 
In 1901-2 the average yield per acre of clean cotton for the whole province 
was only 80 lb.; according to the figures discussal in the Dictionary (taken from 
reports by the Deputy Commissioner of Meiktila), the yield would appear to 
average from 125 to 260 viss an acre of seed-cotton. [Of. Browne, Btat and 
Biat Acc. Thayetmyo, 1873, 87-8; Rept. on Settl Oper. Meiktila Dist, 1896-8, 
7-8 ; Arnold, Monog. on Cotton Fabrics and Cotton IndusL Burma, 1897, 16-8; 
Upper Burma Qaz,, 1900, ii., pt. 1, 363; Rept, on Settl. Oper, Myingyan, 
1899-1901, 32, 42; Mollison, Rept. on Cotton Cult in Burma, Aug. 18, 1904; 
Rangoon Times, July 3, 1903 ; Slv, Cotton Cult in Burma, in Agri, Journ, 
Ind., 1906, i., pt. hi., 253-4.] 

IV. SOILS AND MANURES. —As already mentioned, Middleton 
{Agri.Ledg., 1895, No. 8, 117) classifies the Indian cotton soils into three 
well-marked sections:—(1) rich black clay soils, such as those of Surat 
and Broach, which produce the finest cottons; (2) soils like those of Kathia¬ 
war, Khandesh, Berar and the Central Provinces, that produce the second- 
grade cottons ; and (3) a very large area, too sandy or with too small a 
rainfall to ripen the finer cottons—the source of the Bengals of com¬ 
merce. Bombay Presidency has soils and climates of all three grades, 
hut it is much more favourably placed than other provinces, by having 
a larger proportion of both the first and second grade soils. 

In his paper on Indian soils, Leather (Agri. Ledg., 1898, No. 2) makes 
four main heads:—the Indo-Gangetic alluvium ; black cotton or regur ; 
red soils lying on metamorphic formations (in Madras); and laterite 
soils. The first consists generally of a yellow-coloured alluvium, some¬ 
times sandy, sometimes stifi clay. The only rocky particles larger- 
than sand which this expanse of land contains is the nodular lime¬ 
stone, kankar. (For theory of formation, see p. 711.) Leather 
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states tliat in the samples lie examined, the amount of phosphoric acid, 
though small, was more than in other Indian soils. The commonest form 
of red soil is a sandy clay coloured by iron peroxide. It may be derived 
from the rocks in situ or from the same products of decomposition washed 
by rain to lower levels. Laterite soils are simply soils lying on or adjacent 
to laterite rocks. The composition of both these classes, according to 
Leather’s analyses, varies considerably, but, like other soils of India, both 
are deficient in phosphoric acid and nitrogen. 

It is on the black cotton or regur soils that Indian cottons are generally Hegur 
grown. Typical regur areas are well represented in the Bombay and Soils. 
Madras Presidencies. The condition indicated may be described as a 
highly argillaceous, calcareous clay, very adhesive when wet, and from 
its absorbent nature expanding and again contracting to a remarkable 
extent. In consequence, during the hot weather, such soils become 
fissured in every direction by huge cracks, which in depth vary greatly. 

Ill some parts, for example at Akola, they have been reported as seen from 
40 to 60 feet deep. Underlying the regur is a bed of yellow-white earth 
consisting of clay, lime and sand intimately mixed. It has generally been 
supposed that the black colour is due to an admixture of organic matter, 
but Leather is of opinion that this cannot be the case, but that it must be 
due to the presence of some mineral substance. He also holds that these 
soils are not inordinately fertile. In the matter of phosphoric acid and 
nitrogen they are very poor. The fact that they do produce crops liberally, 
he thinks, is due to their power of retaining moisture and to their contrac¬ 
tion, which not only forms deep and wide fissures, but causes the surface 
to crumble to a powder, which, getting carried into the larger fissures, 
thus brings about a continual inversion of the soil. 

As regards the manuring of cotton crops, it has been proved by ex- Manure, 
periment that cotton responds promptly and profitably to a judicious 
fertilisation. The following account is taken from the results of the 
experiments carried out by the United States Department of Agriculture. 

It may be stated in the first place that a complete fertiliser is needed for complete 
cotton, i,e. one containing soluble phosphoric acid, potash and nitrogen, 

Neither phosphoric acid nor potash give as good results separately as 

when combined. The most efiective constituent is phosphoric acid, 

but nitrogen alone has httle or no effect. The best form of nitrogenous 

manure appears to be cotton-seed meal and nitrate of soda. The pro- Ootton-seed 

portions of the three constituents in a complete fertiliser should accord- 

ingly be approximately, nitrogen 1 part; potash 1 part; phosphoric acid 

3 J parts. The quantity used per acre varies widely with the nature and 

condition of the soil, but the maximum should be an amount yielding 

nitrogen 20 lb ; potash 20 lb.; phosphoric acid 70 lb. The profit from 

manuring cotton is much increased by antecedent proper preparation 

of the soil. Farmyard and similar bulky manures are said to be more 

efficient as soil-renovators than as specific fertilisers for cotton. The Soii-renoyators. 

concentrated fertiliser should be applied in the drill, not broadcasted, at 

a depth of not more than 3 inches, and well mixed with the soil. 

[O/. Voelcker, Improv. Ind, Agri., 1893, 47, etc. ; MeBryde, Fert. for Cotton, 

U.S. Dept. Agri. Bull. 1894, No. 14; Anderson, Fert. required by Cotton, etc., Agri. 

Exp. Stat., Auburn, Alabama, Bull. May 1894, No. 57 ; White, The Manuring of 
Cotton, in Dabney, The Cotton Plant, etc., 1896, 169-96; Duggar, Co-oper. Fert. 

Exper. with Cotton, Agri. Exper. Stat, Auburn, Alabama, Bull. Feb. 1899, No. 102 : 

Mollison, Textbook, Ind. Agri., 1901, i., 2^3, 28-3i; Francis Watts, Manur- 
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ing^ of Cotton, quoted in Ind. PI. and Card., Aug. 12, 1905, 558 ; Ciouston, Arti¬ 
ficial Pert, for Cotton in C, Prov., in Agri. Journ Ind., 1907, ii., pt. ii., 116-22.] 
V. DISEASES AND PBSTS.—While many writers make mention 
of a deterioration ” of the cotton plant as having taken place in India, 
remarkably little has been said of the actual diseases of the crop. Com¬ 
pared with tea or cofiee, Indian cotton can hardly be said to be affected 
with disease further than failure of crops through unfavourable seasons. 
Maxwell-Lefeoy, Entomologist to the Government of India, has, however, 
recently issued some useful and suggestive Notes on Cotton in Bihar 
{Bull. Agri. Res. Inst. Pusa, Eeb. 1904) in which he gives brief accounts 
of some 14 pests met with in the cotton of that province, of which 
3 are at present known in Bihar only and 11 are general to the cotton 
tracts of India. He groups these pests under four sections as follows 

(a) Insects attaching the leaves and seen chie-fiy uf to Sepember. _Under 

this series he places the following:—(1) hairy caterpillar; (2) cotton- 
leaf caterpillar ; (3) the cotton bud-worm ; (4) spotted boll-worm ; 
(5) the white weevil; and (6) the cotton leaf-hopper. (6) Insects in the 
stem: (7) the stem-borer and (8) the stem-weevil, {c) Insects in the 
boll: (9) the spotted boll-worm and (10) the pink boll-worm; (11) the 
red cotton-bug ; and (12) the dusky cotton-bug. {d) Miscellaneous : (13) 
the mealy bug; and (14) the large blister beetle. 

He then concludes with a recommendation to destroy systematically 
all traces of the pests as they appear. In August and September a 
careful outlook should be kept for boll-worms, and all shoots or bolls 
showing signs of these should be destroyed. More recently Maxwell- 
Lefroy has issued a paper entitled The Insect Pests of Cotton in India 
{Agr%. Journ. Ind., 1906, i., pt. i., 49-61; also Memoirs Dept. Agri. Ind. 
1907, L, No. 2). This will be found to furnish fuller details of six of the 
more important of the pests, while a further note {The Pests of Introduced 
Cottons, 1907, ii., pt. iii., 283-5) furnishes a few particulars regarding 
the pests to which exotic cottons are liable. 

A ctnious disease often present to a large extent in India is known to 
the Natives as gosai or tulsi (the OdmumAI^^^. The former name the 
ascetic ”) denotes tlie non-flowering and fruiting of badly afEected plants, 
and tbe latter their colour and general appearance seen at a distance, 
ihe leaves, at flrst large and exceptionally vigorous, ultimately curl up 
and become small very numerous, and are then seen to be coated with a 
woolly formataon known as Ennos%s— 3 , growth at first supposed to be of 
fungal ongm but now definitely ascertained to be caused by a mite (Phy- 
toptus ffossypt). This perplexing pest is often very prevalent ‘in 
Gujarat as much as 6 to 10 per cent, of the bushes being thereby 
rmdered more or less non-productive. It might be dealt with similarly 
to the treatment of Eumsu on the vine or other plants, namely by 
s phur or kerosene emulsion. ' [Cf. G. F. Atkinson, Diseases, and L. 0. 
Howard, Pests, m Dabney, The Cotton Plant, 1896, 279-360.] 

Resistant.—0. H Cook has written a highly interesting and* most sug- 
^stive report on We^il^eswUng Adaptations of ihe Cottm Plant (U.S. 

o specially investigated is the 

fSi vanVtv° lie describes as a dwarf aLual short- 

s^son vanetymthnumeroiMfeatureswhichAn the absenceof sufficientnum- 
bers of heleps (the so-caUed Guatemalan ant that kills the weevil), affords 
material assistance m protecting the crop against the ravages of that pest. 
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The plant in question matures very early and is more productive than 
might be expected. He classifies the protective developments into the 
following :—(1) those calculated to avoid the weevils by general habits of 
.growth ; (2) those which exclude the weevils or at least hinder their opera¬ 
tions in the buds and bolls ; (3) those which attract insect enemies such 
■as the weevil-eating Jcelep ; and (4) those which prevent the development 
‘of the weevil larvae even after the eggs have been laid. 

[C/. Publications of XJ.S. Deft. Agri. : —Kiley, Cotton-worm and Boll-tmrm 
'{Entomol.), 1885, 1-381; and Bibliography, 382-4 (numerous plates); Malley, 

Boll-worm of Cotton, {Entomol.) Bull. 1891, No. 24; Howard, Insects that Affect 
Cotton PI. {Entomol.), 1897, No. 47 ; Smith, Wilt Disease of Cotton, (Veg. Pathology) 

Bull. 1899, No. 17 ; also Orton, Bull. 1900, No. 27; Hunter, The Mexican 
•Cotton-boll Weevil, Farm. Bull. 1904, No. 189 ; Quaintance, The Cotton Boll-worm, 

Farm. Bull. 1904, No. 191 ; Cook, Habits of Kelep or Guatemalan Cotton-boll 
Weevil Ant, {Entomol.) Bull. 1904, No. 49; XJ.S. Yearbook Dept. Agri., 

1904, 475-88, t. Ixvii. ; Hunter and Hinds, Mexican Cotton Boll-weevil, {Entomol.) 

Bull. 1904, No. 45; 1905, No. 51 ; Hunter, Controlling Boll-weevil in Cotton 
Seed and at Ginneries, Farmer’s Bull. 1904, No. 209 ; also Use of Paris Green, 

Farmers Bull. Nos. 211, 216; Quaintance and Brues, The Cotton Boll-worm, 

^{Entomol.) Bull. 1905 No. 50; Lewton-Brain, West Ind. Bull., 1904, v., No. 2, 

178-94 {Anthracnose) ; 1905, vi.. No. 2, 117-23 {Black Boll.).} 

VL CLEANING, GINNING AND BALING, ETC.—The scientific D.E.P., 
officers who accompanied Alexander the Great and his successors to jYy 153-5. 
India described the cleaning, ginning, spinning and weaving of cotton 
in such detail that it is matter of great surprise that these operations 
took so much time and study to be fully accepted in Europe. There may 
be said to have been known in India from time immemorial two forms Indian o-ms. 

■of gins, viz. the foot roller and the churlca. The former is very little used 
nowadays, though specially applicable to some of the forms of hard-seeded 
■cotton. The latter consists of two rollers of wood, or of iron made to 
revolve towards each other by hand labour, communicated by a crank or 
'wheel. The seed-cotton is presented at one side against the rollers, the 
lint passes through, and the seed falls down in front. This is improved 
by modern contrivances and worked by water power or steam. 

The word gin ” is an abbreviation of “ engine ” which began to have 
the meaning of machinery shortly after the discovery of steam. The use 
•of that name in India usually denotes the employment of foreign machines 
for separating lint from seed. A special gin was, for example, invented by Modem Gins. 
Whitney to remove the firmly adhering wool of €r. Iiirsutimiy and came 
to be Imown as the ^‘saw-gin’’ because it consists of a series of blunt Saw-gin. 
toothed circular saws made to revolve within the interstices of an iron bed 
which forms the base of a large hopper. The fibre is caught by the teeth 
.and dragged through, leaving the seed behind. This was, however, found 
to injure the cotton and, moreover, was not necessary with the Sea 
Island and other cottons, where the lint separates readily. This led to 
Macarthy’s gin, now very extensively employed for long-stapled cottons. Macarthy’s Gin. 
In this contrivance the seed-cotton is drawn in by a leather roller 
between a metal plate, known as the ‘^doctor,” which is fixed tangentially 
to the roller. A blade called the beater ” is so adjusted as to strike the 
cotton repeatedly and thus cause the seed to fall out. 

It may be said, however, that no modern machine injures the hnt and 
•seed less than the Native churka —^its one defect is its slowness, and Ohur&a. 
therefore inaptitude for dealing with large quantities. To this fact is 
•due a modem feature, and one of no small importance to the Indian 
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cotton trade, namely tlie establisliment all over the eoiintiy of large 
ptiblic ginning and pressing mills, each situate in a convenient position 
to drain the "produce of a tract of country within which it often lias 
a monopoly. Naturally this has not proved an unalloyed blessing, 
though it has had some beneficial results. The cultivators hardly any¬ 
where nowadays gin their own cotton, hut carry the produce of their 
fields to the steam ginning mills. It has already been pointed out that 
widely different lints are in consequence inseparably mixed and ginned 
together, and moreover the cultivators are given, or purchase, mixed 
seed. This, it is believed, has rapidly equalised and lowered the Indian 
staple, thus rendering it imperative for the C4overnment to organise some 
system of seed culture by which the special evolutions of centuries of 
cotton-growing may not be irretrievably lost, before the cultivators have 
learned the value of special selection and intelligent interchange of seed. 

In the official statistics published by the Grovernment of India for 1906 
there is said to have been in 1904, 951 cotton ginning, cleaniiig and pressing 
mills that gave employment to 85,559 persons, Thacheys Directory for 
1905 enumerates 73 pressing and 47 ginning mills as those of chief interest. 
These figures show the extent to which the ginning and pressing of cotton 
have assumed importance. 

The necessity for economy in freights was one of the chief argu¬ 
ments that gave birth to cotton presses. But that consideration would 
seem to have engaged attention from the very earliest records of raw 
cotton being exported from India. The Rev. Philips Anderson has shown 
that as early as 1684 special presses were sent out from England to Surat. 
For many years the pressing and baling of cotton were done almost 
exclusivelyin Bombay: nowadays the pressing is done at the ginning 
factories- 

[(•7. Royle, Cult and Comm, of CotUni in Ind.^ 1851, 537-44; Forbes Watson, 
Cotton (Um and the Cleaniwj and Qualitt/ of Ind. Cotton, 1879; Ind. Text. 
Jotim. {ser. of art. on Gins hi/ an Indian Engineer), Scspt. 1897, 300, to June 
1902; Brooks, Cotton, etc., 1898. 202- ,39 ; Tert. Mercuri/, Cotton Ginning in the 
United States, June 1903 ; Cotton in W. Afrkxi, VAgri. Prat, desPays Chauds, 1904, 
iii., No. 18; Dabney, The Cotton Plant, etc., 1896, 360-5; Circular regarding 
The Lowry Bale in Planters^ Coynpress Company, 1899.] 

Vn. COTTON^SEED: AN ARTICLE OF CATTLE FOOD AND 
SOURCE OF 0/D.—One of the modern aspects of the Indian traffic in 
oil-seeds may be said to be the sudden development of a foreign demand 
for cotton-seed, mainly in the United Kingdom. In 1898-9 the exports 
were returned at 37,0(K) cwt.; in 1899-19()0 at 43,000 cwt.; in 1900-1 
they suddenly advanced to 225,OCX) cwt.; in 1901-2 they increased, ten¬ 
fold and became 2,036,OCX) cwt.; in 1902-3 they still advanced, viz. to 
3,974,000 cwt.; in 1904-5 were 2,518,897 cwt.; in 1905-6, 3,891,339 
cwt.; and in 1906-7, were 4,387,534 cwt. Thus, within five years, from being 
utterly insignificant the exports of cotton-seed sprang into the second 
place in quantity and the fourth in value of all the oil-seeds exported 
from India. This has very possibly been a consecpience of the discovery 
of successful methods of hulling the seed, the decline of the American 
supply, or simply the extended use of cotton-seed oil as a material em¬ 
ployed in the preparation of lard and margarine. But it is significant 
of India’s consumption of oils and oil materials that even the very 
large exports of 1902-3 and subsequent years represent but from 
10 to 20 per cent, of the amount available. Mollison (Inspector-General 
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of Agriculture) in a paper on cotton oil-seed {Agri, Ledg., 1903, No. 9), 
pointed out that the seed of the United Provinces is best suited for the 
oil trade. 

OIL —After the cotton (lint) has been removed, the seeds are often subjected Oil. 
to a treatment calculated to remove any still adhering particles of floss. The 
cleaned seeds are then cut through and decorticated. It is particularly necessary Decorticated, 
that this should be done, since the cake after expression of the oil is used as an 
article of cattle food, for which it is generally believed it would be unfit were the 
hulls attached. The quantity of oil usually present averages from 20 to 25 per 
cent, of the weight of seed. But the process of manufacture varies according 
to the purpose for which the oil is destined. The decorticated seeds are subjected 
to cold pressure, when from 10 to 12 per cent, of oil is obtained. This is of a fine 
quality, almost devoid of taste, and is accordingly largely used in cookery, being Oookmg. 
specially valued for frying purposes. It is often sold in mixture with olive oil or 
is employed as an adulterant for the cheaper grades of that oil, or pure cotton- Olive Oil 
seed oil is sold under the name of olive oil. It is also extensively utilised in the Substitute, 
production of lard. The cake obtained from this cold expressed seed is next 
subjected to a further pressure, by the hot process, when an extra supply of oil is 
obtained up to 10 per cent. By other methods from 15 to 20 per cent, of oil is at 
once expressed by the hot process, from decorticated or undecorticated seed, 
and the cake allowed to carry the balance. It is, in fact, generally believed that Oake. 
the presence of a fair percentage of oil is essential, otherwise the cake is' useless 
for cattle food. But it should be here added that very little cotton-seed is in 
India pressed for oil, though valued as a fertiliser. 

The sp. gr. of refined cotton-seed oil varies from 0*922 to 0*924, its iodine Ooruposition 
absorption is from 105 to 109, and its saponification equivalent ranges from 285 of the Oil. 
to 294. It has a slight tendency to dry, and congeals at 32° to 45° F. By 
freezing the oil the glyceryl salts, which are solid at low temperatures, are separated 
and constitute cotton-seed stearin, an important ingredient of margarine. No 
information can be discovered regarding the extent to which cotton-seed oil is pro- 
pared in India. A note by Burkill records his having inspected in Burma a 
ginning factory and oil mill owned by Jamal Brothers. The cake prepared is 
exported and the oil refined. The husk is used as fuel. 

Cake. —From fairly ancient records regarding the Indian cotton trade, men- Cake, 
tion is made of the seeds as a useful by-product, employed to fatten cattle. 

It is said that they do not at first like the seed but soon take to it very Idndly, 
and may be given a daily ration of as much as 6 lb. In the Nagpur Experimental 
Farm, 2 seers of cotton-seed are given daily to bullocks in place of oil-cake. 

Nevertheless in many parts of the country the seed is not valued even up to the 

present day; in fact in India as a whole, the seed can hardly be described as 

anywhere used by the Natives in the production of oil. The self-same cultivators 

who grow the cotton plant will raise special oil-yielding crops, the oil of which 

in some respects may be even inferior to that of the cotton-seed which they Seedoffcea 

entirely neglect. This may proceed from the very generally accepted belief that neglected. 

cotton-seed cake is less wholesome than the whole seed. Mr. B. W. Bingham, 

who specially investigated the Indian oil-yielding plants half a century ago, 

said that cotton-seed was more used as an artiee of cattle food than as an oil- Oattie I'ood. 

producing seed, and that the seed was considered a better food for working bullocks 

than even grain. He then added that he did not think it would pay to export the 

seed since owing to the fibre adhering to it, and perhaps other causes, it is very 

liable to heat and deteriorate in bulk. The fact that there is to-day a large 

and prosperous export trade in Indian cotton-seed show’-s the often unexpected 

turn that discovery or necessity gives to the trade commodities of the world. 

In fact, in the Journal of the British Board of Agriculture, Voelcker shows that Dndecortioated 
recent results are distinctly in favour of Bombay undecorticated cotton cake, Oottoa Oake. 
as compared with Eg;^q)tian, especially when its lower price is borne in mind. 

Various machines and processes for removing the fuzz from cotton-seed have 
been patented. Some burn off the velvet, others chemically destroy it, and 
still others mechanically brush it off. It is no doubt much desired to obtain an 
effectual and cheap removal of the fuzz, but meantime it is interesting to learn 
that rmdecorticated seed-cake finds a market. The chapter on Feeding Value of 
Cotton-seed by W, Kilgore (in Dabney, The Cotton Plant, 1896, 385-422) will be 
found to give full particulars on this subject. Other publications of interest are 
the summary of Dr. T. Thorpe’s views (given inJourn. Board Agri., 1898, 205-8). 
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Hulls aad Waste Stems, —Recently it has been found that the hulls or entire 
seeds may he utilised in the manufacture of a superior grade of writing paper. 
The stubble, after the cattle have devoured all the edible portions of the plants 
left on the removal of the lint crop, may be decorticated and a useful fibre thus 
obtained. It is stated that 5 tons of stubble give a ton of bark, and that a ton 
of bark yields 1,500 lb. of clean fibre that can be even used as a jiito substitute. 
[Of Dabney, tc. ; Connell and Carson, SteeHeeding, in Dept Agri. Wxp. 

Bee. 1897-8, ix., 269; Lindsey, Holland and Jones, Cottonseed for Milch Cows, 
1898-9 X. 679-81; Brooks, Cotton, etc., 1898, 309-54; American Cotton Seed 
Indust, Board of Trade Journ., 1900, 637 ; Mollison, Textbook Ind.,Agri., 1901, i., 
126-8; Mukerji, Handbook Ind. Agri., 1901, 288-90; Journ. Board Agri., June 
1901, viii., No. 1, 41-3 ; Bloxmt and Bloxam, Chem. for Bngin. and Manuf., 232; 
Mollison, Ofjlc. M.em. on the Cotton Seed Od Indust, and Estdb. of Cotton^ Seed Oil 
Mills in Ind., Aqri. Ledg., 1903, No. 9 ; Burtis, Cotton Seed Meal as Figs' Food, 
U.S. Dept Agri. Exper. St Repts., 1901—2, xiii., 583, 881-2 ; 1903-4, xv., 392-3; 
Eqypiia/fi and- Ind. Cottonseed Cake, Journ. Board of Agri., 1904, xi., No. 5, 289-91; 
Rept Exper. Farms Canada, 1905, 170 ; Gilchrist on Bombay Rough Gottorn 
cake, in Board of Trade Journ., 1905, 231 ; Fert. and Feeding Value of Sea Island 
Cotton Seed, in West Ind. Bull, 1905, v., No. 3, 223-32; Sly, Cotton Seed-oil 
Indust, Agri. Dept Cent Frov. Bull, No. 9 ; Hanausek, Micro. Tech. Frod. 
(Winton and Barber, transl.), 1907, 361-8.] 

yilL THE COTTON FIBRE -—The cotton fibre is a unicellular hair 
arising from the fibril layer of the seed-coat. If taken from the seed of a 
ripe hut unopened pod, it will be found to be a straight, flattened, hollow 
tube, not quite cylindrical but thickest a little below the middle, tapered 
abruptly below and more gradually to the apex. With growth, the cell 
wall thickens, becomes thinnest along the centre and thickest towards 
what may be called the margins. In consequence of this unequal 
thickening, maturity is marked by the thinnest parts shrinking most and 
thus causing the cell to become spirally twisted on itself. The cotton 
cell may hence be spoken of as a fibril from i to 2 inches in length, 
twisted spirally. Wiesner {Die RohsL des Pflanzenr., 1903, ii., 240-1) gives 
a series of measurements to show that the broadest section generally 
falls a httle below the middle. It is a noteworthy circumstance, and 
moreover one of practical importance, that the floss taken from a capsule 
always consists of fibres of various lengths. Allard {U.S. Dept Agri 
Bureau PI Indust Bull, 1907, No. Ill, 13-5) has shown that this is 
frequently a consequence of certain cells separating from the seeds and 
uniting with other cells, thus producing the apparent though not teal greater 
length. This discovery may prove of great value. Average Indian floss 
does not come to three-quarters of an inch in length, while some varieties of 
Sea Island have a staple two inches long. Evan Leigh {The Science of, 
Modern Cotton Spinning) gives the following measurements as repre¬ 
sentative of the lengths (maximum) of cotton staples New Orleans, 
1 T6 inch; Sea Island, 1*80 inch ; Brazilian, 1;31 inch; Egyptian, 1*52 inch; 
Indian (indigenous), 1*02 inch; Upland American grown in India, 1*2] inch; 
Sea Island grown in India, 1*65 inch. [Of. Watt, l.c., 1907, 25-51.] 

Structurally, the cotton fibre consists of a wall of almost pure cellulose, 
lined by a delicate layer of protoplasm, which disappears early in the growth 
of the fibre as the secondary placed deposits increase and a central core of 
endochrome is formed—the colouring material of the cell. The wall 
constitutes from one-third to two-thirds of the diameter of the cell. 
Recently an exceedingly interesting discovery was made by H. de 
Mosenthal {Journ. Soc. Chem. Indust, March 31, 1904), namely that the 
cotton cell-wall consists of two layers, termed the outer and inner, which 
are pierced by minute pores, leading into the lumen of the fibre. These 
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pores, Htlierto nnobserved, offer an explanation of the way moisture 
penetrates to the interior. Among the ripe flosses of every grade is often 
present a certain percentage of quite unripe hairs. These are very thin, 
have weak cuticles, and show no twisting; they are the cause of much 
depreciation, since they cannot he worked up nor dyed in the same manner 
as fully formed flosses. In practical work such hairs are known as dead 
cotton.’’ According to Hanausek {Techu MikrosJcopie, 1900, 5-8 ; also 
Winton and Barber, transL, 1907, 58-68), dead cotton is commonest in 
coarser grades (Levantine and Indian) and rarest in Sea Island. [0/. 
Flatters, The Cotton Plant, 1906, 59-92.] 

The commercial value of cotton is chiefly affected by the length and 
uniformity of the staple. Silkiness, fineness, strength, cleanness and 
colour are the other important factors. Tables showing the physical 
properties of the various staples of commerce are given by Hannan {Text. 
Fibres Comm,, 1902, 94-6), while Flatters contributes micro-photographs 
and comparative descriptions of the flosses of the following trade samples :— 
Florida, Brown Egyptian, New Orleans, Peruvian Eough and Hingan- 
ghat. As oflered for sale, cotton always contains moisture varying from 
7 J to 12| per cent, over absolute dr 5 rness. With regard to the influence 
of moisture on spinning, the reader should consult Dobson {Humidity in 
Cotton Spinning, Sept. 17, 1894). 

When immersed in a solution of caustic soda, cotton fibre undergoes an 
important change. The cell-walls swell and acquire silky gloss. Cotton 
so treated is known as mercerised. The process was invented and 
patented in 1851 by John Mercer, a Lancashire calico-printer. The 
swelling of the fibre causes a shrinkage in length, it becomes more 
transparent, gains in strength and weight, while its capability for taking 
up certain dyes is vastly increased. 

Chemically, the mature fibre consists of almost pure cellulose with 
about 3 per cent, of other substances. The most important of these are 
cotton wax, fatty and pectic acid, endochromic colouring matter, and 
albuminous substances. The fibre is insoluble in water, alcohol, ether, 
fixed and volatile oils or vegetable acids, but soluble in strong alkaline 
solutions and is decomposed by concentrated mineral acids. Cupram- 
monia causes a complete disorganisation of the cellulose deposits. 

[Cf. Royl©, I.C., 1851, 122-6; Bolley, Chem. Technologie der Spinnfasern, 
1867 ; Bemio Neiss, Die Baumwollenspinnerei, etc,, 1868; Bowman, Struct, of Cotton 
Fibre in Relat. to Tech, Applicat., 1881, also ed. 1908; Hugh Monie, The Cotton 
Fibre, its Structure, etc., 1890; Morris, Cantor Lect. Comm. Fibres, Journ. Soc. 
Arts, March-April, 1895, 6-7 ; McBryd©, Chem. of Cotton, in Dabney, The 
Cotton Plant, etc., 1896, 81-141 ; Hanausek, Mercer, und Deformation der Baum- 
wolle, Vienna, 1897 ; Thorpe, Diet. Appl. Chem., 1898, i., 613; Cross and 
Bevan, Paper Making, 1900, 95-6 ; Sernler, Trop. Agrik., 1903, iii., 497-502; 
Hubner and Pope, Infl. of Reagents on Tensile Strength of Cotton Tarn, in Journ. 
Soc. Chem. Indust., Jan. 31, 1903, xii., 70-9 ; Clayton Beadle, Fibrous Constit. of 
Pa/per Cotton in Tech., June 1904, 567-74; July, 60-5; Hield, Mercer, of Cotton, 
in Text. Joiirn., June 15, 1905, 275-6 ; C. B. Williams, Cotton Plant, N. Carolina 
Dept. Agri. Bull., 1906, xxvii.. No. 9.] 

JX. INDIAN MANUFACTURES, 

The cotton manufactures of India may be said to be referable to three 
groups :—1. Indian Hand-loom goods. 2. Indian Power-loom goods. 
3. Foreign Power-loom goods. 

These three have to be clearly borne in mind both in connection with 
the present chapter and that on trade. The late Sir James Westland 

615 


Dead Cotton. 


Oommeroial 

Properties. 


Mercerised. 


Chemistry. 


Hand-loom 

■Weavers. 


<iOSSYPIUM 

MANUFACTURES 

Hand-looms 


THE COTTON PLANT 


Fly-shuttle, 


Hopeful 

Markets. 


Special saris 
or Innffis, 


Centres. 


I’aetories. 


said of India, and with some force, that weaving is 

tie pursuit of the -bye-time of the persons who weave. 

the condition in many parts of the country to-day, . village 

centres of professional hand-loom weaving-still exist 

weaver holds an honoured position. He, in fact, ^ ^m^ers of 

of the dresses worn by the more conservative an or " Mo-lilv 

the coinnninity Increased prosperity of these arc -w ..P , , 

deserving craftsmen was entertained by some wri ers ® _ ^oniointly 

fo»nd q,dte Lies in fte contest ttitk eteam !,« « 
ditions existed in India that raised the possibility 

to 0 potion of ‘Xrol tkMo»TMl.“s 

fX “MpT k. “o, Mhieh c.««.t p. 

the uower-loom, such as those compounded m an intricate fashion or maae 
in a very complicated pattern. The fact that ® ^ ]^elcl 

products of the mills, the hand-loom industry still 
to show that it has vitality to preserve it yet for many years I* 
very possibly be nearer the truth to say that the 

weaver Ues in the restriction of his operations to hues that are too small to 
teinnt the competition of the power-loom worker. It may, in fact, he safely 
aXSed tSXre is nothing either too fine in texture or too compkcated 
ill pattern for the power-loom manufacturer o pro uce. £ n Dacca 
the field is alone restricted by the possihfiities ^^ave 

mmslins and the most intricate Kashmir shawb can be 
produced by machinery cheaper than by an • production 

markets eminently suited to the hand-weaver, 

of special saris and lungis of a particular shape and size that the power 

looDQL "producer does not successfully contest. ■u^cia 

There is this also in favour of the hand-loom weaver—he can purchase 

the verv best English spun yarn and produce a 

superior to the very best power-loom textiles ordinarily turned out by the 
Indian mills. But, let it be repeated, his safety hes in the goods he manu¬ 
factures being of a fancy or special nature, nieetmg local markets known to 
him ratber than in regular commercial articles intended for large markete. 

HAND-LOOM INDUSTRY.—It would occupy much time to review, 
however briefly, the chief centres of hand-loom production and the ela-s 
;t To Jds tXd out The figures given within brackets, m the enumeration 
Shft foUcr of tt cotton-ieavSg centres of India, denote the number 
S steam-power mills in 1904. The square brackets show f 
totals and the round brackets the district totals, while districts without 

^ t£ SiS° 

'• Multtn, sh.hpu,, Kohrt. Si ’S StSoJh tl. Paynjii: 

^S ”). mL.po» (1), (1). Ag» (», I?y»- 
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bad, Rai Bareli and Ramptir. Centeal Pbovinces [7]—Nagpur (2), Umrer, 

Bhandara, Burhanpur, Sambalpnr, Chanda, Hinganghat (2), Jabbalpur (1), 

Pnlgaon (1), and Baj Nandgaon (1). Beeae [2]—Badnera {!), Akola (1), and 
Ellichpur. Rajfutana and Centeal India [4]—Kota, Gwalior, Indore (1), 

XJjjain (1), Ajmir-Merwara (1), and Kishengarh (1), Hyderabad [3]—Auranga¬ 
bad (1), Hyderabad town (1), and Kulbnrga (1). Beng-al [10]—Calcutta (7), 

Howrah (3), Bardwnn, Birbhum, Serampore, Nadia, Murshidabad, lessor©, 

Dinajpur, Hangpur, Bogra, Dacca, Tippera, Faridpur, Chittagong, Patna, 

Shahabad, Saran, Monghyr, Bhagalpur, Cuttack. Assam —Sibsagar and Manipur. 

Bombay [141]—Bombay City (84), Ahmedabad (32), Broach (4), Surat (3), 

Baroda (1), Veramgam (2), Wadhwan (1), Nariad (1), Jiilgaon (1), Bhavnagar (1), 

Hubli (2), Sholapur (3), Belgaum (2), Dharwar (1), Bijapur, Poona (2), Nasik, 

Thana Morui (1). Sind —-Hala, Narapur and Karachi. Madras [17]—^IMadras town 
<4), Chingleput (Godavari), Nellore, Vizagapatam, Masulipatam, Salem, North 
Arcot (Ami), Coimbatore (1), Bellary (1), Tanjore, Madura (1), Pondicherry (5), 

Tinnevelly (2), Tuticorin (1), Calicut (1), and Travaneore (1). Mysore [2] —Ban- 
, galore (2) and Shimoga. Buema—A domestic industry only. 

Sites for Factories. —The selection of sites for steam-power factories Chief 
has been governed mainly by three considerations:—(1) proximity to supply ^^^nsideratioM. 
of raw cotton ; (2) the existence of an indigenous incliistry and therefore of 
a community of professional weavers who might be drawn upon for labour ; 
and (3) facilities of transport to important markets. As indicated by the 
figures in the above enumeration, the modern power-loom industry has 
followed very much in the path of the ancient hand-loom craft. The fine 
muslins of Dacca, Arni, Chanderi, Kota, Rohtak, Benares and other locali- Pine Muslins, 
ties are still being manufactured. Many writers speak of Dacca muslins 
as being a product of past ages. So long ago as 1820 Mr. Walter Hamilton, 
one of the Company’s officials resident in Dacca, prophesied that with the 
decline and fall of the Delhi Court the loss of the fine muslins of Dacca 
might be expected, since the demand for these expensive fabrics very 
possibly would cease. But at the Delhi Durbar Exhibition of 1903 some 
remarkably fine muslins of Dacca were sold on behalf of the manufacturers Dacca. 

—and these were very nearly as fine as the samples in the Calcutta Museum, 
which were procured in 1884 and made somewhere about that date. 

There is no very ancient sample of these muslins known anywhere, so that 
we have little by which to compare the famed ancient textiles with the 
modern productions. But the examples presently being turned out 
would measure 400’s or dSO’s, while English power looms have been known 
to produce 600’s. Cotton yarns are said to be counts of 20’s, 30’s or 40O’s, oouEts. 
when not more than a like number of hanks of 840 yards go to the pound 
avoirdupois. 

The point of interest in these Dacca muslins, however, lies in the fact 
that the hand spinners of Dacca are producing to-day yarns of a fineness 
that no machinery in the world could spin from the inferior staple which 
they use. Dr. Taylor wrote, in 1840, that the Dacca spinners failed to use 
the fine American cottons, and gave as their reason the fact that the English staples, 
yarn swells on bleaching, while that of Dacca shrinks and becomes finer 
and stronger. It would thus appear that the European spinner, with all 
his beautiful machinery, may still have something to learn from the hand 
spinner, and that something might possibly lead to his being able to spin 
shorter staples than he at present considers indispensable. This hint seems 
worthy of careful investigation (see pp. 594-5, 607). 

Special Indian Goods. —The artistic cottons produced in India am 
referable to two main heads—long cloths or damasks and muslins, plain 
or figured. The patterns are usually woven, not printed. When checked 
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they are in North India commonly termed hheses, to the South gabruns : 

Hmau Colours, when striped they are sus'is. The usual colours are dark red for Hini^s, 
Mubaii-imaaan dark hluc foi MuhaiumadanSj in both cases interwoven with white, iiie 
dhoti or dkotar is worn by men and is a piece of plain cloth generally 
(lunncnts. having a coloured border and measuring about 5 yards in length and 

Womou-s U yards in breadth. It may be made locally or imported. The sm 

Qannrate. womau’s uppcj garment varies greatly according to the wealth, 

position, caste, etc*, of the wearer as regards the material, quality or 
degree and nature of ornamentation. With finer materials it is usuaUy 
a gauze, and is still very largely hand-loom work. The sdn is, from m 
art point of view, perhaps the most picturesque of all Indian garments, 
c-teter. Tlie cJiadar or shawl is a sheet usually about three yards long and halt 

as wide. It is worn bv men, but by women of certain castes only. 
Pagn. The paqri or lungi (turban) is a long narrow strip of cloth worn by men 

rouud the head or around the waist as a 

Mandelslo {Travels, in Olearius, Hist. Muscovy, e«c., 1662 27,83) discusses 
the cotton manufactures of Broitschia (Broach) and of the comerbants 

or girdles of silk and fine cotton. , i- ,r* j 

Throughout India certain localities are famed for the quality, desit,n, 
etc. of their Jcheses, gabruns, susis, dhotis, saris, chadars, fogris and 
limqis, etc. The merchant who may desire to open up a trade in 
manufacturing and supplying these special goods must ascertain the 
Bsnrt Shape exac.t size and shape, the particular quality and colour ^iemaiid in e 

and Colour loc,ality. The mere fact of ofiermg a superior quality of goods is no m- 

■ ducement to trade. Pew communities in the world are more conservative 
regarding their garments than are the various races and castes o* 

^ The figured or flowered muslins— jamdawis—are by far Ae most 
artistic of the cotton manufactures. These are literally cotton br^d s, 
the patterns or flowers being formed by 

of cotton, silk, wool or gold, that are thrown by hand within the warp and 
thus become supplementary to the weft. The centres most tod for 
these artistic textiles are Dacca. Santipur Chittagong, 

The flowered muslins of Calcutta and Lucknow are needle- embroidere 

TW-n ^‘^^^TEAM-POWBJt MILLS: Spinning and Weaving. —The first cotton 

oi mill founded in India was at Fort Gloster (the Bowreah Cotton Mills 
Comuanv Ltd.), near Calcutta. This received its charter in 1818 as a 
cotton inill, a coffee plantation and a rum distillery. Some y^rs later 
ihe fimt of the Bombay series was established, namely the Bombay Spim 
ning and Weaving Company (1851), and ten years later there were a dozen 
milfs and 338,000 spindles at work. In 1879 the number 

58 mills and 1,500,000 spindles, o 9^602 sSS’ 

in 1886-7 there were 90 mills with 16,926 looms and 202,602 spin ^, 
in 1896-7 155 mills, 37,303 looms and 3,984,023 spindly; and in 

1901-2 m mills, 41,816 looms and 4,992,249 spindles. Within the 
decade ending 1901-2 the number of looms had increased by 69 per cent., 
and of spindles by 52 per cent. The capital invested in the 194 inilk has 
CP*., i pShed as Bs. 16,01,40,384 j>lus £650,000 ; in 

^ ’ further expanded namelv to 203 mills with a capital of Es. W,97,41,30 

2 £1 067 J45 and had 47,305 looms and 5,196,432 spindles In the 
Moral and Material Progress of India (1905-6,176) the following statement 
TkerTwm .t tie end of 1906-6 m British lidts ohd Nss™ 


Bxftt't Shape 
and Colour 
Basential. ■ 


Jamdarm, 


Mills. 
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States 204 cotton mills containing 52,300 looms and 5,293,800 spindles, 
and giving employment on an average to 212,700 persons every day. Of 
these, 104 were exclusively spinning mills, eight were exclusively weaving 
mills, and in the rest both spinning and weaving were carried on. The 
capital invested, including an estimate for ten companies worked by 
private proprietors, for which accurate returns are not available, was 
£10,690,000 (paid-up capital and debenture loans). The industry is located, 
as regards 70 per cent, of the mills, in the Bombay Presidency, while there 
are 19 mills in the territory of Native States and in French possessions in 
India.” Between the years 1893 and 1900 the industry was depressed. Depression, 
profits being afected by the disturbances in exchange relations with the 
Far East which followed the closure of the Indian mints, by over-pro¬ 
duction, by plague, by poor crops, by famine and by the disturbances in 
China. Since 1901 there has, however, been a satisfactory improvement. 

The Indian mills give permanent employment to 186,271 weavers, besides 
occasional employment to large numbers of cultivators, carters, boatmen, 
etc., etc. By way of comparison, it may be stated that in 1904 there were 
2,077 mills in Great Britain ; 1,201 in the United States ; 500 in Italy j ° 

420 in France; 390 in Germany; 304 in Eussia and Poland ; 257 in 
Spain ; 203 in India ; 64 in Japan; and 22 in Canada—the grand total 
of the world, including all others not specified, being 6,014 cotton mills. 

Wa^^es of Indian Operatives in the Cotton Industry ,— It would be im¬ 
possible to furnish an average wage of all the employees in a mill that would 
be of any value, since the difierent classes of labour naturally command 
difEerent wages. Still more impossible would it be to produce a figure or set 
of figures that could be regarded as applicable to the whole of India. The 
following returns taken from an actual statement given by the Government 
of India (in the publication known as Prices and Wages, 1906) are, however, 
highly instructive and indicate the average wages (piece-work and monthly Wages, 
wage, in Es.) paid at the Manockjee Petit Mills of Bombay in January 
of each year from 1882 to 1906 :—dofier, in 1882 Es. 5, in 1906 Es. 6-5 ; 
winder, in 1882 Es. 5 to 7, in 1906 Es, 6 to 9 ; rover, in 1882 Es. 14 to 16, in 
1906 Es. 12 to 15 ; reeler, in 1882 Es. 5 to 7, in 1906 Es. 7*5 to 9 ; warper, in 
1882 Es. 15 to 17, in 1906 Es. 12 to 20 ; weaver, in 1882 Es. 14 to 20, in 1906 
Es. 12 to30; jobber, in 1882 Es. 35 to 45, in 1906 Es. 30 to 50. Theseareonly 
a few out of the many, but they are su6S.ciently representative to show the 
wide range of wages earned, and to indicate the immense importance of the 
industry to a locality like Bombay that can lay claim to 79,270 men, 

28,412 women, 13,590 young persons, and 5,883 children, a total of 127,155, 
all earnings wages on the scale indicated (the special cases mentioned), 
manifesting the highest, the lowest, and the medium class earners. 

TAXATION, —Cotton goods imported into India were for many years Taxation 
subject to a duty of 5 per cent. This tax existed, for example, before 
the date of the Mutiny and was continued when the East India Company 
ceased to exist. It was raised to 10 per cent., then in 1864 reduced 
to 7| per cent., and in 1875 to 5 per cent, with lower rates for twists and 
yarns. But, by a Eesolution of the House of Commons, 1877, it was ruled 
that these duties, being protective, should, as early as possible, be repealed. 

Accordingly, in 1882, the Indian import tarifi was practically abolished 
and no fresh duties were levied until 1894. In March of that year import 
duties were charged on most articles except cotton goods. The omission 
of cotton was vigorously opposed by the Indian manufacturers, and a few 
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montlis later tlie bill was accordingly amended and certain cotton imports 
were excised. The cotton goods and yarns imported into India are 
mainly of the finer qualities, whereas those manufactured in India (chiefly 
on account of the inferior quality of the local staple) are of the lower 
grades. But with the medium-class goods, the foreign supply over¬ 
lapped the local production, and hence, with a view to take away the 
protective character of the customs duty, it was decided to impose an 
excise duty of 5 per cent, on the medium qualities of yarn produced in 
India. Technically this is expressed by saying that all Indian-produced 
yarns above 20’s were taxed. It was soon found, however, that this 
endeavour to equalise the burden of taxation on the two great competing 
sets of cotton manufacturers (Indian and Foreign) was not a success. In 
1896 a further Act was accordingly passed by which cotton yarns were freed 
from taxation and a uniform cluty of 3| per cent, imposed on all woven 
goods imported into India or manufactured by Indian power-loom mills, 
the village hand-loom industry being exempted. In 1902, B. J, Padshah 
wrote a Memorandum on the Profits of the Cotton Industry of India and 
the Cotton Duties^ to which the editor of The Times of India contributed an 
Introduction : these papers will richly reward perusal. They may be 
accepted as setting forth present Indian commercial opinion. Padshah 
hinges the whole of his critical and very able review on two conceptions 
that he endeavours to disprove, viz. “ that the average profits of the Mill 
Industry are high ” : “ that the Cotton Duties would be really paid by 
the consumer of cotton goods and not by the producer.” The net duty 
collected on the goods manufactured by the Indian mills for the four 
years 1901-2 to 1904-5 was, 1901-2, Rs. 17,77,965; 1902-3, Rs. 18,91,010 ; 
1903-4, Rs. 20,95,149 ; and 1904-5, Rs. 24,06,976. 

[Cf. Buchanan-Hamilton, Journ. Mysore, etc., 1807, ii., 261-5; Montgomery 
Martin. Bist E. Ind.. 1838, L. 328-9, 341-51, 353-8, 546-9 ; ii,, 558-62, 973-6 ; 
iii., 322-4, 327-9 ; Admin. Repts. Andaman and Nicobar Islands, 1886-1904; 
Mukharji, Art Mannf. Ind., 1888, 315-31 ; Collin, Existing Arts and Indust. 
Beng., 1890. 7-8 ; Havoll on Indian Industries, the Fly-shuttle ; Chatterton. in 
Ind. Text. Journ., 1899-1905 ; Max and Bertha Ferrars, Burma, 1900, 58-61 ; 
Settl. Rept. Meiktila, 1900, 32-5 ; J. Sturrock. Man. S. Canara Diet., ii., 145-7 ; 
Monographs, Cotton Manuf .:—Banerjei, Bengal; Arnold, Burma ; Blennerhassett, 
Cent. Prov. ; Sammon, Assam ; Silberrad, United Prov. ; Francis, Panjdb; 
Enthoven. Bombay; Edgar Thurston, Madras ; numerous articles in the Indian 
Press, more especially Ind. Text Journ ; Talcherkar, Reels and Reeling in Indian 
Mills, in Ind. Text. Journ., Feb 1901; Geo. Cecil, Cotton Mills in India, in Text. 
Mercury, 1901 ; Times of India, 1901-2 ; Madras Mail, 1901-2; Englishman, 
1901 ; Pioneer, 1902-3 ; Watt, Ind. Art at Delhi, 1903, 236-89 ; Measurement of 
Widths of Piece Goods, Beng. Chamber of Comm. Rept, 1904, 152-63 ; Short Reeling 
of Yarns, 399-424 (including Rept. of Committee appointed by Government of 
India to consider and propose measures for suppression of fraudulent short¬ 
reeling) ; Combes in Soc. Arts, 1904, lii., 734 ; Temple, Text Mercury, 1904 ; Ind. 
Agri. (many passages) ; Tozer, The Manuf. of Great Britain, in Journ. Soc. Arts, 
1905; Imp. Gaz, iv., 262-5. ; Repts. of Bombay Mill-owners'^ Assoc. ; Board of 
Trade Journ., 1905; The Textile Recorder, Feb 15, 1908, 302; etc., etc.] 

X. INDIAN TRADE IN RAW COTTON AND COTTON MANV’> 
PACTURES, BOTH LOCAL AND FOREIGN, 

RA W COTTON. —So much has already been said regarding the Indian 
Cotton Trade that this account may be fittingly drawn to a close by a few 
short paragraphs devoted to the more important sections under which 
transactions are ordinarily conducted. The total area (according to the 
Final Memorandum of the Commercial Intelligence Department for the 
year 1906-7) occupied by cotton was 14,918,000 acres in 1904-5, with 
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a crop of 3,826,000 bales ; in tbe following year the corresponding figures Production, 
were 21,072,000 acres and 3,426,000 bales; and for 1906-7 they are esti¬ 
mated at 22,344,000 acres with 4,908,000 bales. These are the actual 
returns, as also the estimates for all India (British and Native States). 

In 1904-5 the yield of the British districts alone came approximately to 
3| million bales, while the exports and mill consumption together came 
to 3,390,413 bales. In 1905-6 the Final General Memorandum estimates 
the yield in British districts only at about 2,244,000 bales, while the mill 
consumption is said to have been 2,025,733 bales and the exports approxi¬ 
mately 2,000,000 bales. Going back to previous years, in 1903-4 the Area under 
acreage was 18,042,781, the outturn 3,168,113 bales ; the foreign exports 
were 7,931,075 cwt. (or 2,220,701 bales), thus leaving a balance {'plus 
the produce of Native States) of 947,412 bales as available to meet local 
demands. But the scarcity of cotton in Europe, then prevalent, very 
possibly created a stronger demand for Indian cotton than can be regarded 
as normal. It may, therefore, be desirable to examine the returns of 
the year previous. In 1902-3 the crop was 16,581,046 acres, yielding 
3,367,030 bales, and the exports to foreign countries 1,692,545 bales, 
thus leaving a balance to meet local demands of 1,674,485 bales, or exactly 
one-half the production. At the present day the hand-loom weavers Haud-spmnm^ 
rarely spin their own yarn, but purchase supplies either of the imported 
or of the Indian mill-spun yarn. It may thus be accepted that the balance 
of production over the demands of the Indian mills is available for the 
foreign markets. 

Exports .— During the past seven years the following were the Exports, 
exports in cwts. and rupee values :—1900-1, 3,575,703 cwt. and Es. 

10,12,74,007; 1901-2, 5,700,014 cwt. and Es. 4,42,60,933; 1902-3, 

6,044,806 cwt. and Es. 14,75,71,981; 1903-4, 7, 931,075 cwt. and Es. 
24,37,61,464; 1904-5, 5,657,743 cwt. and Es. 17,43,46,872; 1905-6, 

7,399,534 cwt. and Es. 21,34,15,195; and 1906-7, 7,400,839 cwt. and Es. 

21,94,84,609. These figures thus show an average valuation of close on Total 
fifteen crores of rupees; and if we assume an equal valuation for the 
share of the crop retained (well under the mark), the total value of the 
cotton raised in India would not be far short of thirty crores, or say 
£ 20 , 000 , 000 . 

Low Grade .— ^Eeference has already been made to the degeneration Cliange in 
that has taken place in the staple grown in India. The cultivators have Staple, 
allowed themselves to be driven into the production of an inferior staple 
or they have deliberately selected to grow that class of cotton. If the 
manufacturer would pay no more for a long than for a short staple, 
the Indian cultivators naturally sought out the plant that could^ give 
them the highest and most profitable yield. It is not surprising, 
therefore, that within the past thirty years or so the fine long-stapled 
cottons of India—the cottons that at one time were much admired and 
found a ready sale in Europe—^have gradually disappeared, and that 
inferior but highly productive, early ripening and hardy races have taken 
their places (or are rapidly doing so). But the change that has come 
over the cotton industry may be spoken of as a consequence of various 
influences. The Indian mills having at hand an inferior staple, con¬ 
centrated their attention on low-count yarns and inferior piece goods. 

So successful were they that in a remarkably short time they closed the 
Indian doors to imported goods of that class- England, on the other 
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Land, went in for long-staple cottons in order to produce MgL-grade 
goods. She found these in the United States, and thus gradually closed 
her doors against the short-staple cottons of India. But that inferior 
yarns might come to be refused both in India and China seems never 
to have been contemplated, yet it may now be aflSxmed that the future 
prosperity of the Indian cotton industry will turn very largely on whether 
or not the Indian cultivator can produce cotton superior and cleaner to 
that presently grown. With better-grade cotton it may in all fairness 
be said that it can be but a question of time when the Indian mills will 
claim a steadily increasing proportion of the supply of higher-count goods 
not only to India but perhaps to the world. 

MANUPACTURBS.-Local Trade in Faru.—The PRODUCTION of yarn 
by the Indian mills (British and Native) has progressed steadily, but not 
phenomenally. The outturn (including Native States) in 1895-6 came 
to 432 million lb.; in 1900-1 it fell to 352 ihillion; in 1902-3 rose to 575 
million; in 1904-5 stood at 578 million ; and in 1905-6 at 655 million lb., 
with in addition 25 million lb. produced by the mills located in the Native 
States. Of the amount for 1904-5, Bombay Presidency claimed as its share 
422 million lb., being followed by Bengal with 38 million, Madras, 30 
million, the United Provinces, 27 million, the Panjab, 11 million, and 
lastly, by the Native States with 22J million lb. Of the total production 
in 1904-5 about 110 million lb. in the British districts and 4 million in 
the Native States were in higher counts, that is to say, qualities above 
20’s. This was about 10 million lb. in excess of 1903-4, and 43 million 
in excess of 1900-1. One of the most significant features of the modern 
traffic in Indian cotton manufactures is this increase of the outturn of 
the higher-count yarn, for which a fair amount of foreign raw cotton is 
being imported, and recently an increasing local production. In 1904-5, 
192,544 cwt. of cotton were obtained from the United Kingdom, Germany, 
Egypt and the United States, etc., and in 1905-6 this supply stood at 
161,476 cwt. The production of counts in, 1904-5 was 51 million lb. in 
excess of that of 1899-1900. Attention has been drawn (in the Remew of 
Trade) to the fact that the imports of high-count yarns have been almost in 
the inverse ratio to the expansion of the exports of Indian-produced yarns 
of that class (30’s and over). By way of contrast with this prosperous 
Indian industry, it may be pointed out that the weight of twist and yarn 
imported in 1888-9 was 52| million lb.; in 1898-9 it stood at 45| milhon; 
in 1903-4 at only 28 million; though it rose again in 1905-6 to 45| million lb. 

Indian Yarn .— ^With regard to the EXPORTS of Indian twists and yarns, 
in 1876-7 these stood at close on 8 million lb., valued at 36| laiffis of 
rupees; in 1903-4, at 252| million lb., valued at about 9 crores of 
rupees (£6,000,000); in 1905-6 at 2974 niillion lb., valued at over 
12 crores (£8,000,000); and in 1906-7 at 243J million lb., valued at 10 crores 
(£6,931,021). Deducting these exports from the above-mentioned total 
production of yarn at the Indian mills, in 1903-4 there remained 303| 
million lb. flus the foreign imports of, say, 28 million lb. of yams, etc., as 
the amount to be worked up by the Indian power and hand looms; and in 
1905-6 about 357J million lb. flus the foreign imports, viz. 45| milhon lb. 

Piece Goods .— ^The woven goods produced by the Indian mills came 
to 95 million lb. in 1899-1900; 117 million lb. in 1902-3 ; 131 milhon lb. 
in 1903-4; 152 million lb. in 1904-5 ; and 156 million lb. in 1905-6, 
with in addition 7 million lb. turned out by mills in Native States. The 
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manufactures are mainly grey unbleached; to be more exact, an average of 
about 83 per cent, are of that nature (126 million lb. out of the total 156 
in 1905-6). The proportion of higher-class goods varies in the difierent 
provinces ; in 1903-4 Madras showed 64 per cent., the Central Provinces 
28 per cent., and Bombay 17 per cent, of their manufactures as white wMteand 
and coloured goods, hosiery, etc. It seems probable that the grey goods 
represent about four yards to the lb. in weight, so that in 1902-3 approxi¬ 
mately 386 million yards of grey goods were produced by the Indian mills, 

435 million in 1903-4, 524 million in 1904-5, and 540 million yards in 

1905-6; while approximately 80 million yards of coloured, etc., were 

produced in 1902-3, 100 million in 1903-4, 108 million in 1904-5, and 

112 million in 1905-6. The goods turned out at the Indian mills are 

GBEY — described as chadars, dhutis (or dhotis), drills, jaconets, madafollams, 

mulls, printers, shirtings, sheetings (T-cloths). finer <?ood>S'— figured, 

coloured or miscellaneous goods and hosiery. Although the home market Exports of 

is likely for many years to be of primary importance to the Indian 

miUs, the exports of Indian-woven cotton goods cannot be called unim- 

portant. In 1903-4 the exports were valued at Es. 1,63,07,648; in 

1905-6 at Es. 2,03,78,124 (=£1,358,541); and in 1906-7, Es. 1,77,17,086 

{= £1,181,139). 

Foreign Trader —Turning now to the IMPORTS from foreign countries Imports, 

—chiefly Great Britain—a traffic which constitutes nearly two-flfths of Foreign, 
the whole imports taken by India. The trade in yarns, as abeady in¬ 
dicated, has declined. The piece goods are referred to the following chief 
groups :—Grey or Unbleached ; White or Bleached; and Coloured, 

Printed or Dyed. India received in 1903-4, 1,085 million; in 1904-5, 

1,210 million; in 1905-6, 1,348 milhon; and in 1906-7, 1,298 million 
yards of (^ie^'rpiece goods. In 1903-4, 466 million ; in 1904-5, 584 milhon ; 
in 1905-6, 572 milhon ; and in 1906-7, 494 milhon yards of white goods. 

In 1903-4, 481 milhon ;• in 1904-5, 493 million ; in 1905-6, 541 mihion ; 
and in 1906-7, 524 milhon yards of coloured and printed cotton goods. 

These therefore totalled in 1903-4 to 2,032 milhon; in 1904-5 to 2,288 
milhon; in 1905-6 to 2,463 milhon ; and in 1906-7, 2,318 milhon yards ; 
and the re-exports from these were in 1903-4, 66 million; in 1904-5, 63 
milhon; in 1905-6, 67 million; and in 1906-7, 61 milhon yards, thus 
leaving in 1903-4,1,966 milhon yards available for India ; in 1904-5, 2,225 
milhon; in 1905-6, 2,396 million; and in 1906-7, 2,257 milhon yards. 

Adding together the estimates of grey and coloured goods given above 
as the production of the Indian mills, we obtain the following :—466 mil¬ 
lions yards in 1902-3 ; 535 milhon in 1903-4 ; 632 milhon in 1904-5 ; 
and 648 milhon in 1905-6. Deducting from these the exports to foreign 
countries, viz. 69 milhon yards in 1902-3, 75 million in 1903-4, 87 milhon 
in 1904-5, and 91 milhon in 1905-6, we arrive at 397, 460, 545 and 547 
niilhon yards respectively available for India; and adding these sums to 
the total imports also mentioned above, the grand totals become 2,448, 

2,426, 2,833, and 3,016 milhon yards as the net Indian supplies for the years 
in question. This, in a population of 300 milhons, allows each person to 
get about eight to ten yards per annum. It would thus seem that while 
the Indian mills are spinning very largely for China and other foreign 
markets, the looms are far more concerned with the home than any foreign Taia^ o^the 
markets. Hence but for the exports of raw cotton and the existence of 
power-loom mills, the Indian area of cotton cultivation would be ^reduced 
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to about one-quarter its present extent. That is to say, one-half the total 
production is exported raw and one-quarter in the form of yarn, thus 
The Future. leaviiiE' oiie-quartei' to meet the existing local demands. The great feature 
of the'future may be said to be the extent to which Indian marrufactures 
of piece goods may curtail the imports from foreign countries, just as the 
production of yarn has most certainly curtailed imports of yarn from 
foreign countries into India. 

[C/. Milbuni, Or. Comm., 1813, i., 279-82; Boyle, Cult, and Comm, of Cotton 
mindm, 1851, 62-81 ; Medlicott, Coitou Hantf&oofc for Bengal, 1862; Beaufort, 
Indian Cotton Stat., 1889 ; also India's Trade in Cotton Goods atid Yarns, in 
Itidust. Quart. Rev., 1892; Brooks, Cotton, etc., 1898, 240-354 ; Imp. Gaz. iii., 202-3, 
281-2; Kept, of the Chamber of Comm. Beng., 1903 ; Austin, Cotton Trade of 
the United States and the WorhVs Cotton Supply and Trade, 1900 ; Watkins, 
The Co 7 }iM. Cotton CropSy in U.S. Dept. Agn, Stat. Bull. 1904, !No. 28; 1905,. 
No. 34; The Cotton Industry, Tariff Comm. Eept., June 6, 1905.] 

GRAPHITE ; Ball, Man. Econ. Geol hid., iii., 50-6 ; Holland, 
Mem. Geol. Surv.hid., 1900, xxviii., 126 ; 1901, xxx., 174 ; Rec. Geol. Surv. 
Ind., 1905, xxxii., pt. 1, 51. Graphite consists almost entirely of pure carbon 
mth a small proportion of iron. It is known also as BlacMead and Plmn- 
bago from its appearance, tbongb lead does not enter into its composition* 
A full accoimt of the various localities where graphite has been found in 
India is given in the Dictmiary, but though these are fairly numerous and scattered 
over a wide area, it is only in the State of Travancore that any progress in graphite 
mining has been made. Prospecting has also been attempted in the Godavari 
district, Madras Presidency, and in the Buby Mines district of Upper Burma. 
According to Holland, regular returns were not available before 1901, but for 
the period 1901-3 the following records of production in Travancore are avail¬ 
able 1901, 2,490 tons ; 1902, 4,575 tons ; 1903, 3,394 tons. 

Graphite is used chiefly in the manufae.ture of pencils, crucibles, grate and 
iron-work polisb, as a lubricator for machinery, in electrotyping, in the facings 
of moulds, etc., etc. In India the native mineral appears to be but occasionally 
utilised, and then only for polishing pottery. 


D.E.P., 
vi., pt. i., 
92-4. 

Plumbago. 


ProductiOE. 


Uses. 


D.E.P., 
iv., 177-84. 


Fibre. 


Timber. 


Fruits. 


GREWIA, Linn. ; FI. Br. hid., i., 383-93 ; Gamble, Man. Ind. 
Timbs., 1902,108-12; Dutbie, FI. Upper Gang. Plain, 1903,109-17; Brain, 
Beng. PL, i., 281-4 ; TiLiACEiE. A genus of plants wbicb contains about 
30 species, 12 only being trees, tbe rest shrubs or climbers. Of these 36 

ire natives of India. ^ 

The species of ure.ria are of little economic importance apart from the fact 
that the inner bark of most species yields a Fibbe, used in the manufacture of ropes 
md sometimes of paper. Some have a tough aild close-grained wood, recommended 
for purposes where elasticity and strength are required. Accordingly the chief 
articles manufactured of these woods are banghy-poles, bows, axe and spear 
dandles and the like. Br. Bidie, in an article in The Fishing Gazette, 1897 (quoted 
in Ind. For., 1897, xxiii., 148), remarks that the wood of three species, 
folia. id. and ^d. vestitfi, should make excellent material for nshing- 

rods. The fruits of many of the species are edible. The rnost important are 
fd. amiutica, Linn., the phalsa, shukri, dahmni; wild in Central and South 
India, cultivated elsewhere. €d'. eUwtiea, Hoyle, the dhdman; indigenous and 
planted from Hazara and the Panjdb Salt Bange to Sikkim at 3,000 to 
6 000 feet. (d. Roxb., the biul, pastuwanne, etc.; North-West 

Himalaya, from the Indus to Nepal, ascending to 6,000 feet. €d. tmtefoiia., Vahi., 
the pharsa, khesla, etc.; Sub-Himalayan tract from the Jumna to Nepal, 
ascending to 4,000 feet.; Central and South India ; Upper Burma ; low country 
of Ceylon. vestita, WaH, the dhamun, sealposra, etc. Indigenous m 
the Sub-Himalayan tract from Dehra Dun to Assam; according to Gamble, 
common in sdl and similar forests. \Cf. Fharmacog. 

Useful Fibre PL of the World, 1897, 187 ; Woodrow, Gard. ^n Ind., 1899, 189; 
Agri. Ledg., 1901, No. 9, 212 ; Firminger, Man. Gard. Ind., 1904, 286.J 

624 














NIGER SEED AND OIL 


GUTTA-PERCHA 


li 

ni, IS 

t fei ^ 

fa e ‘s 

a .e 

a.'ii 11 


c 

ii., 2, 


^Va 
H : 


fj. 

t. 

II 

}, 

>/ 

>» 


ttoll , 

of, V 

o ea; 1 

p; - 

1 

I 

' f<'H h i 

' nxi . 

. btii 

m 

nit;e [ 

iihIcii 


; Pr 

H al 

tlia 
of r< 
iriier. 

,ha € 
al S| 
C<ni« 

fish 
t i^re 

I Be 

0OB 

,CMK> 
tU-V 
im * 
:^0 


GUIZOTIA ABYSSINICA, Cass. ; FL Br. Ind,, iii., 308; 
Woodrow, Gard. in Ind., 1899, 365 ; Mollison, Eandhooh Ind. Agri., 1901, 

111., 101-2; Eeo. Bot. Surv. Ind., 1902, ii., 91; iii., 229 ; Prain, Beng. 
Plants, 1903, i., 614; Cooke, FI. Pres. Bomb., 1904, ii., 66; Composites. 
Niger Seed and Oil. The Mld4il, surguja, rdmtil, hernani, hhurdsni, ulisi, 
valesulu, Jiuchchellu, gurellu, etc. A native of tropical Africa, but cul¬ 
tivated as an oil-seed here and there in most of the provinces of India. 

It is a kharif crop, sown from Jxine to August and harvested in November 
or December. Rough and rocky laterite or light sandy soil is generally 
chosen, and the preparation of the land is very simple. Two ploughings before 
sowing are sufficient, and manure is not necessary. The seed is drilled in rows 
11 to 13 inches apart, and 4 to 6 lb. per acre is held to be a sufficient seed rate. 
It is more commonly grown alone, but is sometimes accompanied by a pulse- 
crop. In Bengal a considerable portion of land is under this crop, especially in 
Chota Nagpur Division, but unfortunately the Nigeh seed is returned in the Agricul¬ 
tural Statistics under the general heading of “ Other Oil Seeds,” of which there 
. are usually 500,000 acres, with 150,000 of these in Chota Nagpur. The “ Others ” 
are over and above linseed, rape, til, so that a fair proportion must be nigsx. 
In Madras linseed and til {Seseimum) are separately returned, but a much larger 
area than both these put together is usually devoted to “ Other Oil Seeds.” In 
1904-5 the “ Others ” came to 1,018,'483 acres, of which 286,509 are in 
South Arcot; 111,594 in Anantapur; 92,461 in Cuddapah; 84,810 in Bellary,- 
71,351 in Karnul; 56,730 in Trichinopoly; 51,909 in Tanjore; and 47,215 in 
North Arcot, with lesser areas in the other districts. It is impossible to discover 
the exact proportions of these areas devoted to niger, but they must be consider¬ 
able. In the United Provinces the acreage of “ Other Oil Seeds ” was in 1904-5, 
113,731, and in the Central Provinces the corresponding figure was 314,716, 
of both of which a certain proportion would have been niger seed. Bombay is 
the only province that appears to give separate returns for the acreage of this 
oil seed. In 1905-6 (according to the Season and Crop Report) the total land 
used for it was 169,863 acres, of which Nasik had 68,940; Poona 22,843; Ahmed- 
nagar 14,764; Satara 16,026; Bijapur 7,960; and Ratnagiri 7,147 acres, etc. 
Rice [Mysore Gaz., 1897, i., 123) gives an account of the niger seed in the various 
districts of Mysore, which the reader should consult. 

When the crop is ripe it is cut near the root and stacked for eight days. It 
is then exposed for two or three days in the sun, then the seed beaten out with a 
stick and separated from fragments of the plant by a fan. The greater part is 
sold to the oil-makers for expression of the oil, the yield of which is about 35 per 
cent- of the weight of the seed. But the seed dries quickly and in England 
yields only about 16 gallons of oil per quarter of seed, while rape seed yields 
20 gallons. The oil is pale yellow or orange in colour with little odour and sweet 
taste, more Ihnpid than rape oil, with a specific gravity of 0*924 to 0*928. In 
its drying properties it ranks between cotton and linseed oil. For making paints, 
lubricating and lighting, this oil is useful, and in many parts of India is employed 
in cookery and for anointing the body : it is also frequently used as an adulterant 
for more valuable oils. It is said to be useful in cases of fracture and dislocation 
of bones among cattle. The oil-cake is highly appreciated in some parts of 
the country as a cattle food. In the English market the value of the oil is about 
375. per quarter. The production of this oil crop has suffered in recent years, 
like that of most other oils, through the remarkable expansion of the traffic in 
kerosene and other mineral oils and the by-products of these illuminants and 
lubricants. [Of. Basu, Agri. Lohardaga, 1890, pt. i., 70 ; Pharmcog. Ind., 1891, 

11., 269-71 ; Agri. Ledg., 1895, No. 24, 502 ; Hurst, Lubricat. Oils, Fats, etc., 1896, 
199; Agri. Ledg., 1896, No. 28, 280; 1899, No. 12, 121, 144; 1901, 364; Settl 
Rept. Betul List. Cent. Frov., 1901, 31; Wright and Mitchell, Oils, Fats, etc., 
1903, 497; Imp. Inst. Tech. Repts., 1903, 128; Agri. Ledg., 1903, No. 7, 171; 
Hanausek, Micro. Tech. Prod (Winton and Barber, transL), 375.] 
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GUTTA-PERCHA. —Since Gutta-percka can kardly be ckaracter- 
ised as an Indian product/ it will be dealt with here very briefly. It is 
tbe commercial name for tbe inspissated milky sap of several plants of 
wkicb nearly all (or at least all tbe important ones) belong to tbe na,tural 
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GUTTA-PERCHA 

Trade 


DISCOVEEY AND UTILISATION 


Appearance in 
Europe. 


Different order Sapotace^. The word “ gutta-percha ” is of Malayan origin : it 

Qualities. signifies the gum or gutta or getah of the tree known as percha : according 

to some writers vercha is also the ancient name of Sumatra, so that getah- 
pcTchu would denote the guttOf of Sumatra. And the true gum is to-day 
almost exclusively a Malayan product. As it reaches the market gutta¬ 
percha is, however, largely adulterated. There are high- and low-priced 
qualities as well as substances that more or less resemble gutta-percha, 
but which are adulterants rather than grades of guttah.^ The present 
article deals with both the pure gutta-percha and its substitutes. 
.Annearanoein Gutta-percha first definitely appeared in Europe in 1845, and the 

Europe. discovery soon thereafter of its varied utilisations caused an i mm ense de¬ 

mand. Dr. W. Montgomerie read a paper on it before the Society of Arts, 
London, from which date it became a regular article of trade. It is ex- 
xjses tensively employed in coating telegraphic cables, owing to its being a perfect 

insulator, while it is able to withstand in a remarkable degree exposure to 
varying atmospheric conditions. It keeps good for ten years, if exposed 
to the open air ; 20 years, if protected in tubes ; but 20 years, when sub¬ 
merged, have no appreciable effect upon it. Under the action of light, 
Oxidises heat and air it slowly oxidises, becomes converted into a brittle resin 

soluble in hot alcohol. Chemically gutta-percha is almost identical with 
india-rubber (which see, pp. 647-60). It difiers physically, being tough 
and inelastic. Since the date gutta-percha was made known to Europe 
perhaps no substance has developed more rapidly, and with india-rubber 
its uses may be said to be so many and so important as to make these two 
substances perfectly indispensable to commerce. 

Imports into Trade.—The: immense demand has caused an extended inquiry aU over 

united Kingdom, gig-bg -v^th the view of expanding the area of supply or of discovermg 
useful substitutes. During the past seven years the imports of the United 
Eiingdom alone have been;—1900, 126,059 cwt., £1,685,568; 1901, 
88,438 cwt., £1,382,646 ; 1902,83,889 cwt., £1,150,902 ; 1903,46,411 cwt., 
£587,712 ; 1904, 27,288 cwt., £288,535 ; 1905, 45,434 cwt., £361,475; 
1906, 53,271 cwt., £489,280. Of these quantities the Straits Settlements 
supplied from one-half to three-fourths of the total, but it would seem as 
if the supplv from the Straits was decreasing while that from Venezuela, 
from British Guiana and from the Netherlands was expanding. It must 
not, however, be forgotten that a fairly large proportion of these imports 
are in gutta-percha substitutes, chiefly Balafa. Burn-Murdoch (Jwd. 
For., 1905, xxxi., 309-20) has contributed useful particulars regarding 
the extraction, purification, properties, prices and traffic in gutta-percha, 
also a statement of the exports from Singapore from 1886 to 1903. 

(Of. Solly, Observ. on the Prep. Caoutchouc, in Journ. Boy. Aa. Soc., 184^ u., 
a-rt. 2, 9-13 ; James Collins, Journ. Soc. Arts, 1885, xxxiiL, 784 ; Burck, Ongr. 
jBot. de la Gutta-percha, Ann. Jard. Bot. Buitz., 1885, 1-80; Ferguson, Jnc^^a- 
ruhher and Gutta-percha, 1887 ; Planchon, Produita des Sapotees, 1888 ; Jackson, 
Comm^ Bot. IMi Cent., 1890, 27 ; Kew Bull., 1891, 231-9 ; Chapel, Caout¬ 
chouc et la Gutta-Percha, 1892 ; Heuz6, Lea. PI. Induat., 1895, iv., 285-7 ; Ind. 
For. 1894, xx., 225-6 ; 1898, xxiv., 384-5 ; Pback, Gutta Percha, Cantor Leet. 
(delivered before Soc. Arts), 1897 ; Collett, Etudes aur la Gutta-Percha Commer- 
ciale, 1902; Jumelle, Lea PI. d Caoutchouc et d Gutta, 1898; 1903, 445-525 ; 
Lecomte, Lea Arhres d Gutta-Percha, 1899 ; Sadebeck, Die Kulturg^. derDeut 
Kolon., 1899, 281, etc., etc ; Grelot, Orig. Bot. dea Caoutchoucs et Gutta-Percha, 
1899; Bidley, Gutta Percha, Ann. Bot. Gdns. Singapore, 1899 ; Semler, 
Prop. Aqrih., 1900, ii., 724-6; Hill, Eept. For. Admin. Fed. Malay States, 
1900 ; Cat. des PI. Econ. pour lea Colon., VHort. Colon., 1900, 28-30; Manson, 
Burmese Euhber-yielding PI., in Ind. For., 1901, xxvii., 75-96 ; gWarburg, ss 
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FI. d Caoutchouc et leur Culture, 1902 ; Etudes Coloniales, June 1902; Bept. 

Govt. JBot. Gdns. Penang, 1902 ; Imp. Inst. Bull., 1903, No, 1 ; Homburgh, Les 
PI. Caoutchouc et Gutta-percha, 1903 ; Bull. Straits and Fed. Malay States, 1903, ii., 

226, 312, 2Q7 ; Gamble, Gutta Percha Trees of the Malay Peninsula, Kew Bull., 

1907, 109—21 ; Tschirch, Die Harze und die Harzhehdlter, 1906, ii., 893-988 ; 

Kew Mus. Guide, 1907, 138-9.] 

A feature of the gutta-percha trade in which India is much interested 
is the possibility of some method being discovered by which the milky 
juices of certain abundant plants might be transformed into useful 
substitutes. The following may be given as the gutta-percha- 3 delding 
plants, as also those that it would seem desirable should in future be 
experimented with as gutta substitutes : — D.E.P., 

Achras Sapota, Unn. ; Sapotace.®. The Sapota or Sapodilla tree. Is i., 80. 
largely cultivated in Bengal for its fruit ; yields the Mexican Chicle-gum. [Gf. 

Journ. Agri.-Hort. Soc. Ind., 1844, iii., 147 ; Jumelle, l.c., 1903, 521-3.] 

Alstoniaseholaris, (seep. 60); Apogynace^. The ; is believed 

to be the source of guttapulei of Singapore. Hooper {Bept. Labor. Ind. Mus., 

1905-6, 29) foxmd the latex to contain 45T insoL, 41*8 resin and 13T ash. [Cf. 

Manson, l.c. 82.] 

Bassia Mottleyana, Oe VHese: Sapotaoeje. A tree of Malacca and Borneo 
known as the kotian. The milk of this tree is regarded as an inferior quality 
of gutta-percha. Hooper {l.c., 1905-6, 27) says three samples of the rnilk of 
JB. Jatifoiiit from Hoshangabad showed on the average 48*9 gutta, 38*8 resin and 
12*3 per cent. ash. It was light grey, plastic, but the yield per tree small. A 
sample from Tinnevelly of JS- afforded 22*6 gutta, 62*7 resin and 14*7 

per cent, ash (see pp. 116-20). 

Calotropis gigantea and C. procera, /?- Br. (see pp. 205-6); Asclepiade^. 

The madar or akanda, abundant bushes all over India, have often been suggested 
as capable of affording a limitless quantity of milky sap. Whether that could 
be utilised profitably has not been definitely ascertained. Over the greater part 
of the Upper, Western and Central Provinces of India they cover many thousand 
square miles of waste land, and the utilisation of that herbage would be of infinite 
value to the people. {Cf. Manson, l.c. 87.] 

Euphorbia neriifolia, Unn. ; Euphorbiaob,® (see p. 530). 

E. Royleana, Boiss. (see p. 531). 

E. Tiruealli, Unn. (see p. 531). 

E. trigona, Haworth —the katti-mandu. This shrub yields the cement 
kattimandu, often spoken of in connection with South India and the Deccan. 

It was specially recommended by Sir Walter Elliot in 1851. 

Mimusops Kauki, Unn. ; FI. Br. Ind., iii., 549; Sapotace^. ^ Is closely 
allied to if distinct from M. MfiiaUt, Gaertn., f. —a tree native in^ Guiana, 252—3. 

Honduras and Brazil which affords a gum that is one of the best substitutes for ’ 
gutta-percha (Jumelle, l.c., 1903, 493—517). No effort appears to have been 
made to discover whether any of the Indian species might similarly be of value. 

Other species are w. Mieixgt. Unn. —the Deccan to Malay Peninsula ; JX. Max- 
hurgjiiftna, Wight —South India ; and m. uexitnara, Roxb .—Deccan and Ceylon. 

But Gamble {l.c. 117) says that neither xx. Miengi nor m. xiaitki are in India 
known to yield gutta-percha. [Cf. Manson, l.c. 78.] 

Palaquium ellipticum, Engl., Pfianzenr-, iv., i., 135 ; Bassia elliptica, Dalz. ; p.E.P., 
Dichopsis elliptica, Benth. ; FI. Br. Ind., iii., 542 ; Palaquium, Brandis, Ind. iiL, 102—3. 
Trees, 424-5; Manson, l.c. 77 ; Jumelle, l.c., 1903 457—85; Sapotaceje. 

This is the pauchoti, pauchonta, kat illupei, pala illupei, etc. A large tree of 
the Western Ghats from N. Kanara southwards. It affords an inferior grade of 
gutta-percha, which is collected by tapping the living trees. Gamble adds, “ but 
although this substance can be utihsed for waterproofing and cement it is not a 
complete substitute for the proper article.” ^ ^ r -o -n 

P. Gutta, Burch, in Ann. Jard. Buitz., 1885, v., 40; Dichopsis Gutta, Benth. p.E.P., 
d? Hook., }., in Gen. PI., ii., 658 ; Gamble, l.c. 113-2-1. A tree of the Straits in., 103-4:. 
Settlements and Malay Archipelago, where it is known as tahan merah (in Perak), 
niato balam temhaga (or ahang) in Sumatra, and is the source of the finer grades of 
the gutta-percha of commerce. But there would appear to be many qualities of 
the gutta obtained fi^om this plant, some of which are apparently the produce 
of distinct varieties, others the results of different methods of preparation, and 
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still others indicate varying degrees of adulteration. ^ For_ example the tahan 
inerah (according to Btxrn-Murdoch—the most recent writer) is x*. <^hfouffifoUumj 
tahan chaier is sp.y' tahayi puteh is m*. pttstuUitttm and tahan haih is 

jp. Hp. The tahan puteh is much inferior to the others. On the other hand, while 
P-* ohJoHifififJium, Bunk, is but a variety of still by certain writers it 

is held to be a distinct species and to yield the tahan siitra of Perak, 

Gamble {Man. Ind. Timhs., 445) says, ‘‘ The method of collection, usually 
employed by the Natives of the Malay Peninsula, is very simple but very wasteful. 
The tree is "felled, and either the bark is stripped off altogether or rings are cut 
at intervals of about a foot. The sap that oozes out is then collected, put in a 
pot and boiled with a little water, which prevents its hardening afterwards when 
exposed to the air. It is then nm into moulds. The trees usually chosen are< 
those of about thirty to thirty-hve years old, and each tree gives 2 to 3 lb. of 
gutta. Such a system is naturally a wasteful one, and if regularly continued 
without any arrangements for reproduction would probably lead to the exhaustion 
of the supply, so that it is satisfactory that French experts are said to have dis¬ 
covered that the gutta-percha can be obtained from the leaves without felling 
the tree. However this may be, there is little doubt of the value of the product, 
and that if it is to be regularly produced the tree must be grown in plantation 
and systematically worked.” 

P. polyanthum, Engl., Pflanzen7\, iv., i., 135; Isonmidm polyantha, Kurz; 
Dischopsis polyantha, Benth. c£? Hook., Gen. FL, ii., 658. A moderate-sized 
tree of Caehar, Chittagong, Arakan and Pegu. This is the tali, silUkurta, 
thainban, etc. Kurz says it yields a good quality of gutta-percha and in large 
quantity. [Of. P. ohovatum, King and Gamble, in Hooper, Ecpt. Labor. Ind. 

13 '. Payena lucida, a. DG. ; Isonandra polyandra, Wight, Ic., t., 1589 ; FI. Br. 
Ind., iii., 547 ; GJamble, Man. Ind. Timhs., 441); Safotace.^e. The doMurta 
of Caehar is an evergreen tree of Assam, Tenasserirn and the Straits Settlements. 

.mtiniptffi, Clarke, a tree of Penang and Malacca. Both these trees afford gutta¬ 
percha ; the last montione<l, according to Maingay, abounds in that substance. 

P. Leerii, Bitt-ck, Rapport Qutta, 1884; also Orig. Bot. de la Gutta-percha, m 
AnnMard. Bot. Buitz., 1885, v., 56, pi, viii. ; P. Leerii, Engler, Ffianzenr., 1889, 
iv., pt. i., 133, with plate. Kurz rightly transferred Kertopkonis Leerii, Hassk, 
to {Journ. As. Soc. Beng., 1871, xl., 69), but his Burmese plant is appar¬ 

ently 'a different species from that of jMalacca, Sumatra, Borneo, Banka and 
Amboina, to which the name g.eern strictly speaking belongs. Kurz accord¬ 
ingly would seem to have desired to correct his mistake when (in Journ. As. Soc. 
Be^iq., xlvi., 230) he subsequently gave the Mergui x>lant the name 'mk paran 
feioHettra, Kurz. Hooper found that the Burmese plant contains 59*9 per cent, 
gutta and 39*6 per cent, resin. proper yields the 8imdek of Perak and 

the niato balam harinqin (or soendi) of Sumatra-—a trade quality of gutta-x)ercha. 
[Of. dmnelle, Ic., 1903, 486-92 ; Hooper, Rept. Labor. Ind. Mm., 1905-6, 27-8; 
Mason, l.c. 78.] 


H 

HEMIDESMUS INDICUS, Br. : FI Br. Ind., iv., 5; Prain, 
BeMj. Plants, 1903, ii., 686 ; Cooke, FI Pres. Bomh., 1904, ii., 146; As- 
CLEHABEJS. Indian (or country) Sarsaparilla; anantamM {anantvel), 
magrabu, sugandi F&ld, nannari, uparsdra; sdrivd (Sanskr.). A climking 
plant of North. India, from Banda to Oudh and Sikkim, and southward 
to Travancore and Ceylon. 

The root luis long been employed in Native medicine. Garcia de Orta (1563, 
Coll, xlii.; also in Ball, Froc. Roy. Ir. Acad., 1890, 3rd. ser., i., 656) speaks of a 
thorny climber which resembles the pomegranate, from the wood, bark and root 
of which a drug is obtained. Ball regards that passage as possibly denoting 
xieniitieHmuH, but is it not rather smiiaec ? The root is supposed to possess 
proj)erties allied to those of sarsaparilla, and from 1864 has been officinal in 
the British Pharmacopoeia. It is prescribed usually in the foi'm of S37rup and 
is demulcent, alterative and diuretic. Sometimes the wdiole plant is pounded 
and a congee made with rice, or an infusion prepared of .the dried leaves. In 
Indian commerce anantamM is found in the form of little bundles, which consist 
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HIBISCUS 

MUSK MALLOW AND EOZELLE tiliacbus 

of the entire Troots of one or more plants, tied up with a portion of the stem. 

Anantamul costs 6 to 8 annas per lb., and in Europe appears to sell at Is. 6d. to 
2^. per lb. \Cf. Pharmacog. Ind., 1891, ii., 446-9; De Silva, Indig. Food Prod., Trop., 

Agrist, 1891-2, xi., 520-1; Waring, Baz.kMed., 1897, 72-3; Dutt^ Mat. Med, 

Hind., 1900, 195-6; Bept. Cent. Indig. Drugs Comm., 1901, i., 124, 153 ; Bee. 

Bot. SuTV Ind. (many passages); White and Humphrey, Pharmacop., 1901, 224-] 


HIBISCUS, Medih.; FI Br. Ind., i., 334-44 ; Cooke, FI. Pres. p.E.P., 
Bomb., 1901, ii., 104-14 ; DutMe, FI. Upper Gang. Plain, 1903, 87-93 ; 228-48. 

Prain, Beng. Plants, i., 262-9 ; Wiesner, Die Rohst. des Pflanzenr., 1903, ii., 

221-2 ; Malvace.®. A genus of herbs, shrubs or trees, which embraces 
about 150 species. Some 33 are indigenous to India and several others have 
been introduced, and are now cultivated widely. Many are of consider¬ 
able economic value, one an important vegetable, and another produces 
a fibre that is extensively used as a substitute both for hemp and jute. 

H. Abelmoschus, Uiw.; Bee. Bot. Surv. Ind., iii., 178. The Musk Mallow, Musk 
mushh’ddnd, halkastari, Icasturi-bhendi, laid kasturihd, ©tc. A herbaceous bush, Mallow, 
common throughout the hotter parts of India. It yields a fibre which occupies 
a high place among those of the jut© type. The seeds afford an odorous principle 
employed in perfumery as a substitute for musk. In European trade they Perfumery, 
are known as Grains d'Ambrette. By the Natives of Northern India they are 
employed medicinally. Their value" varies from about 4d. to Is. per lb. {Cf. Price. 
Pharmacog. Ind., 1890, i., 209-10; Agri. Ledg., 1896, No. 6, 29-31; 1898, No. 15, 

505 ; Mukerji, Handbook Ind. Agri., 1901, 329-30; Schimmel & Co., Semi.- 
Ann. Bept., Oct. 1902, 9.] 

H. fieulneus, Unn. ; Bee. Bot. Surv. Ind., iii., 28, 178. The han dhenras, jangli 
hhindi, kapasiya, dula, ©tc. A prickly herbaceous annual, indigenous in the 
hotter parts of India, from the PanjAb and Bengal to South India and Ceylon. 

The stem yields a long, glossy, whit© and strong fibre, useful for twin© and light Eibre. 
cordage. 

H. rosa-sinensis, Unn.; Woodrow, Man. of Card., 1899, 179; Firminger, Shoe 
Man. Card. Ind. (ed. Cameron), 651; Bee. Bot. Surv. Ind., ii., 40, 84; iii., 179. Flower. 
The Shoe Flower, jdsut, juwa, joha, jdsavanda, ©tc. An ornamental slorub, 
native of China, but found in most gardens in the plains of India. The bark 
yields a fibre. The flowers are said to produce a purple dye, and are also used Pibre. 
in Native medicine. The roots are employed in Mysore in certain cattle diseases Dye. 

(Journ. Bomb. Nat. Hist. Soe., 1892-3, vii., 512-5). 

H. Sabdariffa, Unn. / Woodrow, l.c. 183; Bee. Bot. Surv. Ind., ii., 40, 84; Kozeiie. 
iii., 28, 179 ; Firminger, l.e. 288. The RozeU© or Red Sorrel of the West Indies, 
mesta, patwa, Idl amhdri, kempu, etc. A small elegant shrub, widely cultivated 
throughout the hotter parts of India and Ceylon. The seeds are sown about the 
end of May, and the plants put out in the ground at a distance of 4 feet 
from each other. The gathering may be made in November or December m Seasons. 
Bengal, but rather earlier in the upper provinces. It seems to thrive best in 
the damp climate of Lower India and cannot be cultivated on the hills. 

The stems yield a strong, silky fibre, the Rozell© Hemp of commerce, obtained Fibre, 
by retting the twigs when in flower. The seeds are used in medicine, and have Mediciue. 
demulcent, diuretic and tonic properties. The fruit, or rather fleshy calyx, ^ ^ j « 
valuable antiscorbutic, largely eaten in the form of jellies, chutnies and other ® 
preserves. The leaves are eaten as salad and in Native curries. \Cf. Pharmacog. 

Ind., i., 212; Dodge, Useful Fibre Plants of the World, 1897, 196; Iw/p. Inst. Tech. 

Bepts., 1903, 96.] 

H. tiliaceus, Unn. ; Gamble, Man. Ind. Timbs., 1902, 87; Bee. Bot. Surv. 

Ind., ii., 177, 245, 247, etc. ; iii., 179. The bola, banid, belli-pata, chelwa, thinban, 

©tc. A small tree or bush of the sea-coast forests and long tidal rivers all round 
India, Burma and Ceylon. It yields a fibre of fair quality, wMch can be readily B'ibre. 
separated and does not easily rot under water. In Bengal it is used for making 
rough ropes, in the Sundribans for cordage, and in Ceylon for mats. Gamble 
remarks that it ought to be useful for paper. Manson {Ind. For., 1905, xxxi., Paper. 
347-50) gives an account of experiments which have recently been made in 
Burma with this fibre as a jute substitute. He considers it would, probably 
fetch about £12 per ton, if sent to market in the condition thAt jute Usually 
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AMBARI OR DECCAN HEMP 


HIBISCUS 

CANNABINUS 
Deccan Hemp 


appears, though fibre collected in the Toungoo district of Burma and prepared 
by jVIt. Lo Fevro is said to have realised as much as £35 per ton in England 
Timber. The wood is used only for fuel, and occasionally for hut-building (see Mats and 

Matting, p. 776). [Cf. Yates, Text, Antiq., 1843, 304-G ; Text. Journ., Oct. 1890; 
Dodge, Z.c. 197.] 
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H. cannabinus, Linn, ; Roxbiixgli, Trans, Soc, Arts,, 1804, 382 • 
1806, 152 ; also Coromandel PL, ii., 190; Rec. Bot. Surv, hid,, i., 90^ 194 • 
ii., 40, 84; iii., 179; Sprague, in Ketv Bull,, 1908. Deccan Hemp', 
kanoS, ambari hemp, amhdri, amhadi, pulu, mesta pat, dare hudrum, pdtsan 
sherla, pimdi, gogu, siijjddo, etc. A small herbaceous shrub, indigenous in 
Africa and introduced into India, now cultivated extensively for its fibre. 

The cultivation, both as a crop and as a hedge plant, is largely carried 
on in Bombay (especially the Deccan and Karnatak), the Central Pro¬ 
vinces and Madras. Elsewhere to a much smaller extent—Bengal, chiefly 
Cliota Nagpur; also here and there in the United Provinces and the Pan¬ 
jab. The Bombay statistical returns for 1905-6 show an area of 83,109 
acres, with 16 acres in Sind, and an average of about 90,000 acres 
amiiially. Rocky and laterite soils which are not suitable for jute, are 
well adapted for the cultivation of amhari. It grows best on the alluvial 
soils of North Gujarat, but does also very well in medium black soils. It 
is usually grown as a mere sprinkling among other crops, and the tillage 
is the same as that of the crop with which it is associated, especially 
hajra and juar. In Octoher-Novemher the plants should be uprooted. 
Full-grown plants which have ripened their seed furnish stronger fibre than 
if cut wdiile in flower. The small bundles of stalks, when dry, are tied 
into large bundles and steeped in water for some ten days. If the fibre is 
■ separated in the cold weather, longer steeping is required. When removed 
the bark and fibre readily peal ofi in strips from the root upwards. The 
strips are then beaten with a stick and threshed in water till the clean fibre 
is separated. It is bright and glossy, but coarse and harsh. The length 
is 5 to 10 feet, and the breaking strain has been variously stated at 
115 to 190 lb. Hanausek {Micro. Tech. Prod, (Winton and Barber, 
transL), 1907,83) gives interesting particulars of the microscopic structure 
of this fibre. 

The Deccan hemp is spoken of as similar to jute, hut very much 
superior. In India a coarse sackcloth is made from it, though its chief 
utilisation is for ropes and cordage. Coarse canvas is also manufactured 
from it, and in Bengal it is employed for all purposes for which jute is 
in demand, hut being more durable it is used for fishing-nets and paper 
manufacture. AMhari hemp is stated to be worth about 8 lb. per rupee, 
but no statistics regarding the extent of the trade are available. 

A few years ago a fibre appeared on the London market under the 
name of Bimlipatam jute, which there seems little doubt was Deccan hemp. 
Still more recently a new fibre from Rio de Janeiro has been much ad¬ 
vertised under the name of Canhamo, and this has been shown by Sprague 
to be obtained from an allied species, //. raddattis^ Cav. (FI, Br. Ind., 
L, 335). Thus for commercial purposes both the Bimlipatam jute and 
the Canhamo hemp may be accepted as possessing the same properties as 
the fibre of Ih eminMbin/m* 

The demand for Binilipatam jute is stated to be yearly increasing, and 
in 1903-4 the exports to London amounted in value to two lakhs of rupees. 
On the London market it is worth from £11 to £12 125. 6d per ton. 
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BHINDI OR LADY’S FINGERS 


Dunstan’s cLemical investigations into the properties of this fibre, pub¬ 
lished in the Imperial Institute Technical Reports, as also the further 
particulars afiorded in The Agricultural Ledger, will be found useful and 
interesting. Apparently the samples of Bimlipatam jute were found of 
lower value than the best Bengal jute. In the subsequent investigations 
into this fibre it was found to be prepared on an extensive scale in a factory 
at Chittavalsa in Vizagapatam, as also exported from Bengal to some 
extent under the name of mesta pat. Comparing a sample of true jute 
with an authenticated sample of Deccan hemp and a good average speci¬ 
men of Bimlipatam jute, it was found that the percentage of cellulose was 
nearly the same in all three. The last two were superior to ordinary jute 
in the smaller loss in mercerising and the larger increase in weight on 
nitration. The reports therefore conclude that Bimlipatam jute {i.e. 
Deccan hemp) is deserving of attention. 

The seeds yield a clear and limpid oil, and have been sent to England 
as an oil-seed. They are used in Poona as a cattle food, and the leaves 
are eaten as a veg-etable. 

\Cf. Jacob. Bontius, in Piso, Ind. Utri. re Nat. et Med., 1658, 113 ; Milbixm, 
Or Comm., 1813, ii., 210 ; Wissett, Treatise on Hemp, 23 ; Pharmacog. Ind., i., 
213-5: Basu, Agri Lohardaga, 1870, 73 ; Kew Bull., 1891, 204 ; 1898 (add. ser., 
ii.) 9 11 : Text. Journ., Oct. 1893, 12-3; Bept. Ind. Hemp Drugs Comm., 1894, 
i 8o'; iii., 107 ; Agri. Ledg., 1896, ISTo. 11, 84-5 ; ISTo. 37, 393 ; 1903, No. 11, 
239-44 • Dodge, l.c. 192; Mukerji, Handbook Ind. Agri., 1901, 304-6 ; Mollison, 
Textbook Ind. Agri., 1901, hi., 227-8; Imp. Inst. Tech. Bepts., ^6-8 ; 

Joret, Les. PI. dans HAntiq., etc., 1904, ii., 276 ; Cap^tal, June 22 1905, 1142 ; 
July 6, 1905, 8 ; Ann. Bept. Agri. Dept, (all provinces); Board of Trade Journ., 
Sept. 7, 1905 (the fibre Cauhamo of Rio de Janeiro). 


HIBISCUS 
ejsculentus 
Ochro 


on. 


H. eseulentus, Linn.; Rec. Bot Surv.Ind., ii., 84; iii., 28, 178. The Lady’s 
Edible Hibiscus, Lady’s Eingers; ochro oi ohra, ot tbeWest Indies, bhindi, 
dhenras (or dheras), rdmturdi, Imdekai, vendaiJc-Tcay, youn-padi-si, tindisa, 
etc. A tall berb, cultivated tbrougbout India and naturalised in all 
tropical countries. De Candolle regards it as of African origin. 

It is largely cultivated by tbe Natives of India as a garden crop for vegetable, 
tbe sake of its fruit. It should be sown from April to June in nurseries. Seasons, 
and transplanted when about 3 inches high. Weeding should be done 
regularly all through the period of growth to keep the soil loose and open. 

As a field crop successful cultivation largely depends on rich manuring cMtiTation. 
of the soil. Two varieties, an early and a late, are grown in Bombay, iwoivarieues. 
both being sown in June. The acre rate of seed varies from 5 to 10 lb. 
and the seed is sown at intervals of about a foot, on ridges three feet apart. 

The early variety bears fruits from about August to September, while “a 
the late does so from the end of September to November. 

In Madras, the early crop is sown m the first week of March and 
gathered in the first week of July; the late crop is sown in the latter part 
of July and gatbered in towards tbe end of December. Tbe yield of Yield, 
fruit per acre varies from 5,000 to 6,000 lb. The cost of cultivation is 
said to average about Rs. 5 per acre, and the profit about Es. 9. The 
bast yields a white fibre which is long, silky, strong and phant, and Fibre, 
composed of fine individual threads. The breaking strain is 79 pounds 
drv and 95 wet. In colour and texture it resembles hemp, and is well 
adapted for making ropes, twine and sacking, while the residual portion 
might be utilised for paper-making. There are no statistics of trade in 
ochro fibre; it is apparently sold only as an adulterant of jute or of 
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a, caimaMrius. Messrs. Ide & Christie, however, have valued samples 
obtained from Cuba at about £18 to £20 per ton, and state that it might 
even fetch more with better methods of preparation. 

The mucilage from the feuits and seeds is used in medicine as a 
demulcent. The unripe fruit is a favourite vegetable, and the more 
mature fruit is sliced, then fried and eaten in curry. In European 
cookery its mucilaginous property is taken advantage of in the thickening 
of soups, etc. 

[<7/. Pharmacog. Ind,y i., 210-2; Duncan, Dyes and Dyeing in Assam, 1896, 
27 ; Agri. Ledg., 1896, No. 28, 276 ; 1898, No. 8, 287 ; Dodge, Ic. 194 ; Imp. Inst 
Journ., March 1898, 77 ; KewBtdl,, 1898 (add. ser., ii.), 6; Blackman, Fibres of 
the Hawaiian Islands, 1903, 51.] 

HIDES, SKINS, LEATHER and the Manufactures 
therefrom. —The term Hides denotes commercially the raw, 
dressed or tanned skins of full-grown cows, bullocks, buffaloes and 
horses, etc,, while ‘‘ Shins ” is applied to those of calves, sheep, goats, 
deer and other wild animals. The term Fur ” is used for ornamental 
skins, with the hair or wool attached. 

It may, perhaps, b© as well to dispose at one© of the least important group, 
namely, the “ Purs.” In addition to th© skins of Deer and Antelopes, there 
are returned under “ Furs ” {D.E.P., iii., 458) some 70 different fancy or orna¬ 
mental skins that are occasionally met with in trade. The following are some 
of the more important (mentioned in alphabetical sequence) :— 
juhattw, the Hunting Leopard; ^Feiis p€trtinft, th© Leopard or Panther ; jf. 
tiyviH, th© Tiger ; JB'. itneiaf the Snow Leopard; two species, the 

Martens ; jputoritts th© Ermine or Stoat; SeJw'us, th© Squirrels; 

Vuipes, the Foxes ; and the Bears ; etc. It would seem that in India 

some of th© smaller skins, such as dog-skins, snake and lizard skins, mole-skins, 
frog-skins and the like are utterly neglected., a consequence very possibly of 
the climate and the defective methods of curing presently practised. 

RAW HIDES AND SK/iVS.-Swpp/jr.—Under Live Stock (pp. 732-52) 
will be found mention of the chief wild and domestic species and races 
of animals, the skins of which appear under Hides and Skins. It is 
not necessary to enumerate these again, but it may be useful to state 
once more that the live stock of India cannot be far short of a grand 
total of 220 millions, of which perhaps 40 per cent, die or are slaughtered 
annually. The annual average exports to foreign countries at all events 
^rere, for the five years ending 1903-4, Hides (raw and tanned) 12| millions; 
Skins (raw and tanned) 37 millions, or 23 per cent, of the estimated 
total stock. But these returns take no cognisance of the hides and skins 
used up in India nor of the animals that die or are killed, but of which 
the hides and skins are not preserved. 

Total Transactions. —It would not be far from correct to affirm 
that India’s local manufactures in skins and leather are as valuable as her 
foreign trade in these commodities (raw and manufactured). In 1876-7 
the total of the declared values of the imports and exports, taken to¬ 
gether, was Rs. 3,13,77,912 (or say £2,091,860); in 1902-3 the corre¬ 
sponding figure was Rs, 9,27,48,853 (or say £6,183,257); and in 1903-4 
the total traffic came (less the re-exports) to Rs. 9,71,04,548 (or say 
£6,500,000). If the idea of the internal trade being approximately as 
valuable as the foreign can be accepted as fairly correct, then during 1903-4 
the total turnover of the industries here dealt with (exi)orts t^us con¬ 
sumption) would have been close on a valuation of £13,000,000. And 
later figures for 1906-7 show a considerable expansion, viz. to a total 
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(imports and exports, less re-exports) of Es. 15,94,66,392 (or £10,631,093), 
and tlms of an estimated total traffic of over twenty-one millions 
sterling. 

Pluctuations »—But there are a few aspects of importance that had Traders, 
better be here indicated. For example, the trade in hides and shins, as also 
the craft in leather manufacture, are in the hands either of Muhammadans 
or of low-caste Hindus. They are, therefore, participated in by a com¬ 
paratively small community. So again the workers in skins, hides and 
leather are in Northern India collectively designated chirmfarosh Then 
there are two main classes of hides and skins :—hallali (slaughtered), 

■murdari (dead). The former come from the slaughter-houses of the cities, ° 
the latter from the country. The chumars (the special caste of skinners) 
wander about all over the country, and make it their business to skin 
dead cattle. In seasons of scarcity and famine they reap a rich harvest, 
but it is often affixmed that they are unscrupulous and, when they do 
not obtain a sufficient supply, that they are not averse to systematically 
poisoning cattle. With them, in fact, cattle-poisoning is held to be a pro- 
iession, and to have attained the position of a high art (see Abrus, p. 1). 

Moreover, it is believed that a large proportion of the cattle that perish 
in India die from preventable causes, such as neglect, drought and mur¬ 
rain. The loss to the country of a large percentage of its cattle far out¬ 
weighs the total value of the traffic in skins and hides, so that the in¬ 
creasing exports in these articles are only too frequently the most certain 
indication of widespread suffering and loss. The traffic in hides and sMns 
is accordingly subject to great fluctuations, concomitant with the vicis¬ 
situdes of the seasons. The famine in Western India, during the years 
■of 1899-1901, caused the traffic to become abnormally high, especially 
in untanned hides, but, due to the war in South Africa, the prices were 
at the same time preserved. The exports for each of those years were 
nearly double the normal traffic, but the demand was, nevertheless, brisk. 

The difficulty to procure capital—an ever-present cause of obstruction 
to all manufacturing enterprise 'in India—^is doubly true of the leather oapit^. 
trades, Eeligious objection assigns it a position of degradation and 
neglect. It became accordingly a monopoly within a restricted com¬ 
munity, and thus not only suffers from want of capital but from the loss 
of invigorating competition and popular interest and favour. 

Foreign Trade. —The exports to foreign countries from the chief 
seaports of India are drawn from the provinces by rail, road and river, 
as also coastwise by sea. These may be analysed as follows : ^ 

Jiaiiborite, etc, — Unfortunately a difficulty is at once presented, viz. tne rail- Local 
borne and the coastwise transactions are recorded in c^. It is thus next to Trade, 
impossible to obtain a factor by which to reduce these to numbers of mdes as 
in the returns of foreign trade, since the goods vary so greatly accordmg to 
species of animal, size and condition, nature of curing or tanning pTOuecL, 
etc., etc. The figures as they stand are, however, relatively of value : Drying 
1906-7 the rafiways of India carried 2,517,787 cwt. of hides and skins (raw 
and tanned), the bulk being raw. Of that large amount 1 , 126,302 cwt. were 
conveyed to Calcutta and were drawn—from Bengal Provmce, ^^6,953 cwt. ; 
from the .United Provinces, 354,804 cwt; from the Panj4b, 163,865 cwt.; 
from the Central Provinces and Berar, 57,056 cwt.; from Madr^, 13,974 cwy ; 
frojn E. Bengal and Assam, 232,036 cwt.; from Eajputana and Central incha, 

7,623 cwt.; and from Bombay, 4,816 cwt. The next most important 
centres are the Madbas Pobts, which, in the year in- question, ^ ^ 

cwt., namely from the Madras Presidency, 330,512 cwt.; Mysore, 38^98 cw ., ppy- 

the Nizam’s Territory, 44,951 cwt. ; Bombay, 56,901 cwt.; Central Provmcea, 
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20,705 cwt.; Panjab, 19,289 cwt.; and from the United Provinces, 5,441 cwt. 
Mabras Presidency is third in importance with 217,674 cwt., derived 
chiefly from Mysore, 77,677 cwt. ; from its own port towns, 61,434 cwt. 
from Bombay (5,518 cwt.) ; from the Nizam’s Territory (29,968 cwt.) 
Bombay Port takes the fourth position with a supply of 149,048 cwt., derived 
chiefly from its own Presidency, 68,823 cwt.; Panjab, 28,765 cwt.; United 
Provinces, 23,419 cwt.; Central Provinces, 13,272 cwt.; Madras, 5,462 cwt. 
Then comes Karachi with 139,107 cwt., derived mainly from the Panjdb, 
100,404 cwt.; Sind, 37,385 cwt.; and from the United Provinces, 842 cwt. 
Lastly the Pan jab with a total supply of 113,973 cwt., derived chiefly 
from Bajputana and Central India, 32,978 cwt. ; and from the United 
Provinces, 58,782 cwt. Looking at these figures from the point of view of 
Exports, the Bengal Province supplies 357,794 cwt. : the United Provinces 
464,376 cwt.; Madras 368,127 cwt. ; the Panjab 296,576 cwt.; Bombay 
171,746 cwt.; Mysore 117,866 cwt.; Bajputana and Central India 118,613 
cwt, ; Central Provinces and Berar 122,774 cwt.; the Nizam’s Territory 
86,183 cwt.; Sind 54,559 cwt.; and E. Bengal and Assam 234,810 cwt. 
Thus, so far as the foreign trade is concerned, the supplies come mainly 
from Bengal and the United Provinces. Cawnpore is the great emporium* 
of leather production in India, and the supplies of hides and skins procured 
by the tanneries of that towm must be very largely drawn from local supplies, 
seeing that the imports are comparatively unimportant. This fact necessarily 
raises the United Provinces into the position of greatest importance in the 
hide trade. 

Coastwise. —Turning now to the coastwise transactions, it is ascertained 
that the total Imports of raw hides do not normally exceed 25 to 30 thousand 
cwt., valued at 10J lakhs of rupees ; of raw skins about 15 thousand cwt., valued 
at 74 lakhs of rupees ; and of dressed and tanned hides and skins about 6|- thousand 
cwt., valued at 6 lakhs of rupees. 

Exports. —In the Review of the Trade of India for 1904-5 it is shown 
that, according to the declared values, the prices of hides rose steadily 
during the preceding four years, the average price for 1904-5 being 11*4 
per cent, in excess of that for the previous year. The corresponding 
price of skins, on the other hand, fell 131 per cent. The number of raw 
hides and skins exported collectively came to 31,606,246, valued at Es. 
7,05,35,585—^the shares being 8,722,520 hides and 22,883,726 skins. The 
value of the raw*hides exported from Calcutta was 84*6 per cent, of the 
total trade. They were consigned to the Continent mainly, Germany taking 
144| lakhs ; Italy 66 lakhs; Austria-Hungary 51| lakhs; and Spain 22f 
lakhs. This left 23 lakhs consigned to the United Kingdom, and 401 lakhs 
to the United States. Calcutta also contributes 75*6 per cent, of the total 
value of the foreign exports in dried and pickled skins. About the same 
percentage (in value) of the foreign exports is usually drawn from India 
by the United States. Of the balance, Prance claimed 29^ lakhs, and 
the United Kingdom 25|: lakhs. The demand in France seems to be 
increasing. The later Review for 1905-6 states that the price of hides 
continued to rise, the average value per cwt. increasing from Es. 52-4-8 
in 1904-5 to Es. 55-7-0; while that of skins continued to fall, viz. from 
Es. 91-1-6 per cwt. in 1904-5 to Es. 90—7—1 per cwt. The number of 
hides and sMns exported in 1906-7 collectively came to 39,806,281-- 
the shares being 12,917,227 hides and 26,889,054 skins. 

TANNED HIDES AND SKINS. —The most significant feature of the 
coastwise returns, abundantly confirmed by most statistical statements 
of the Indian trade in hides and skins, may be said to be the fact 
that Madras is by far the most important centre for dressed skins, and 
that Burma is the chief coastwise market for them. Eecently, however, 
Bengal has begun to participate largely in this Burmese supply. After 
Biprma, Bombay afiords the next most important local outlet for Madras 

634 




POSITIOI^ OF MADEAS 


HIDES 

AND SKINS 


dressed skins. And this position of importance lield by tbe Madras Madras _ 
Presidency in tbe traffic in dressed and tanned skins and bides is sdll 
further borne out by a study of tbe foreign trade. During 1904-5 
Madras furnished 91 per cent, of tbe dressed bidesand 73 per cent, of tbe 
dressed skins, Bombay following with a fair proportion of tbe balance. 

Tbe United States of America have hitherto been tbe most important America— 
market ior Madras dressed skins. But within tbe past few years an un- 
happy new manifestation has appeared, namely a decline in tbe demand 
for Indian dressed skins. The export traffic in dressed goods has a change in 
recently, in fact, fallen back, and tbe demand for Bengal raw skins Exports, 
advanced considerably. This is presumed to be a direct consequence 
of tbe cheaper and more efficient methods of tanning (especially that knovp. 
as tbe chrome process) now largely practised in tbe United States. ^ It 
points to tbe urgent necessity for Indian manufacturers to advance with 
tbe times or face tbe total loss of their trade. The tanner who pur¬ 
sues crude methods and continues to employ defective appliances can no 
more bold bis own against tbe cheapening process of scientific progression 
than tbe band-loom cotton weaver can stem tbe tide of steam-power 


Exports. —Tbe decline in tbe traffic in tanned bides and skins, established Decline in 
within recent years, calls pointedly for serious consideration. Tbe so-called Traffic, 
tanning of India, given to tbe bides and skins exported, was, and is at its 
best, so imperfect and unsatisfactory that retanning in the countries to 
which consigned was essential. But however crude it may be, tbe 
business is by no means anj unimportant one, nor one for which an 
effort should not be made to save it from complete annihilation. In 
1900-1 tbe exports of tanned bides were valued at Es. 1,46,80,048, and pastEecords. 
of skins at Es. 3,02,61,805, or collectively Es. 4,49,41,853 (close on three 
million pounds sterling). Tbe next year, 1901-2, tbe collective exports 
of tanned bides and skins were valued at Es. 2,65,40,461 in 1902-3 
they were Es. 2,89,81,866*; in 1903-4, Es. 3,09,88,759; in 1904—5, 

Es. 2,85,17,173, or approximately one-half tbe value of tbe traffic five years 
■previously. Commenting on this somewhat significant state of affairs, 

Mr. J. B. O’Conor wrote, “ This transference of tbe trade from tanned "" 

to untanned skins is likely to proceed in an accelerated degree, to 
tbe great loss and detriment of tbe trade in the Madras Presidency, 

But it must not hastily be concluded that in itself tbe contraction 
of this industry is a subject for regret. ^ If tbe industry bad been 
estabbsbed on a sound economic basis, it would not and could not 
have suffered, for all tbe natural conditions are in its favour, including 
cheap and abundant supplies on tbe spot of skins and tanning si^stances 
and cheap labour. These advantages, however, were not effectively ^mtot 
utilised, in consequence of tbe absence of capital, for tanning is essentiaiiy 
an industry in which tbe possession of large resources counts for mucb.^ 

“ Tbe position, however, may be rectified without difficulty if capital is 
forthcoming; and if it is desired to prove that tanning is a profitable 
industry, it may be observed that where it has been undertaken in accord¬ 
ance with sound principle, as in tbe leading tanning establishments in 
Cawnpore and Bombay, it has been an extremely profitable and expantog 
business” {Anglo-Ind, Review, April 1903). The returns for 1905-b 
show, however, that in tbe severe fluctuations to wMcb the 
subject, tbe pendulum has once more begun to swing forward, ine ex- 
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THE LEATHER INDUSTRIES 

ports recorded manifest a great improvement in tanned hides, amountino' 
to an increase of 63*7 per cent, in quantity and 87*6 per cent, in value on 
the figui-es for 1904-5. The actual value of the hides exported in 1905-6 
amounted fco Rs, 1,54,80,070, and of the skins to Rs. 2,11,04,250, giving 
a total of Rs. 3,65,84,320; and in 1906-7, hides Rs. 1,72,96,337, and skins 
Rs. 2,72,16,204, or Rs. 4,45,12,541. 

LEATHER AND LEATHER MANUFACTURES. -Interuallndustries. 
—Although the objection to taidng life is held very strongly by 
Buddhists and to a less extent by Hindus, it has not seriously opposed 
the growth of a trade in leather and leather manufactures. From the 
most ancient times in India, furs, skins, and leather have been used, and 
apparently to much greater extent than is the case to-day. Speaking of 
the frontier of India, Stein {Ancient Khotan, 1907, 345 et seq,) de¬ 
scribes in great detail the ancient records, correspondence, etc., written 
on leather and wood, which he discovered during the exploration of the 
Niva site, and some of which bear the date of the 3rd century a.b. The 
finish given,” he says, ‘‘ to the leather of these ancient documents indi¬ 
cates extensive practice in the preparation of the material.” Leather, 
when once prepared, was thus not objected to by the early Buddhists of 
Khotan, any more than are the leather straps of the sacred books used by 
the orthodox Brahmans of to-day, in Kashmir and India generally. Book¬ 
binding in leather Stein regards as dating back to the Hindu period of 
Kashmir, and tlms long anterior to the Muhammadan conquest. Many 
of the stucco statuary and fresco paintings of Ancient Khotan show 
personages riding on horses and camels, the saddles and trappings of which 
differ but little from those in use to-day; and the riders are often depicted 
wearing high boots of black leather richly embroidered in gold and silk. 
These circumstances may thus be accepted as indicative of an ancient 
knowledge in leather. 

It is not contemplated to deal here in detail with the contrivances and 
materials of leather manufacture. The various provincial Governments 
of India have recently had prepared a series of publications entitled 
Monographs on the Tanning and Working in Leather. These, so far as they 
go, are admirable publications, and will be found to afford much useful 
information regarding the manufacture and utilisation of leather in India. 

Leather. —It may very truly be said that no large industry has changed 
more rapidly and completely than that of leather. Every axiom of the 
craft and even the reputation of leather itself has changed completely, for 
artificial leather is now a regular commodity. But speaking figuratively, 
India may be said to be many years behind the times. From being an 
industry in which time and capital had to be locked up almost in¬ 
definitely, tanning may now be spoken of as characterised by a 
rapidity of production and a turnover hardly equalled by any other 
branch of manufacturing enterprise. From being essentially a craft for 
manual labour, every stage in the tanning of leather and the preparation 
from it of the most artistically finished boots and shoes are accomplished 
by complex and intricate machinery. And what is even more significant, 
the countries that have responded most energetically to the discoveries 
of science and of mechanical skill have usurped or are usurping the leather 
trade of the world. Instead of it being now found necessary to retain 
hides and skins for a protracted period, subject to the slow action of some 
vegetable tanning material, rapid chemical methods (by mineral salts, 
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or even aided by electricity) have been called into existence and accepted Biectiricity. 
with avidity by the trade. 

Chrome Process ,— By tbe cbrome process, for example, superior leather onrome 
may be produced from tbe strongest buffalo bides in seven days, from cow- 
bide in twenty-four hours, and from sheep and goat skins in six to eight 
hours ; and these operations formerly took thirty days, or as much even as 
eighteen months. There are two methods of chrome tanning, viz. by one 
or by two vats. After the required submersion the hides or skins are re¬ 
moved from the drums and piled up on a table for twenty-four hours, so 
as to allow the tanning liquors to drain off slowly, the while completing 
the tanning process. After this the felts are well washed in several changes 
of water and are then put into a solution of borax and water to neutralise Acid, 
any trace of acid. The neutralisation of the acid is a point that demands Neutralisation, 
careful consideration. After further washing the leather is now ready 
to be dyed or fat liquored, according to the purpose for which intended. 

A point of great moment is the circumstance that once dried, chrome peculiarity 
leather can never again be sufficiently wetted to allow of treatment, so 
that the complete preparation for its final purpose must be undertaken 
almost immediately the hides or skins are taken from the vats. The half 
process pursued by many Madras tanners it would seem may have to be 
abandoned if they propose in the future to adopt chrome tanning. But the Preference 
new process is neither expensive nor difficult, and with such improvements Hides and 
accomplished it is not difficult to understand why salted hides and skins 
are preferred to the more expensive half-tanned goods of Indian former 
trade. While the discoveries here briefly indicated and others too numerous 
to mention have proved of supreme moment to the leather trade of the 
rest of the world, the Native tanners of India have stood still and seen 
their interests being frittered away. Protracted immersion has for many 
years past been admitted as impossible in India. The superiority of 
European leather over that of India was accordingly freely acknowledged 
as a direct consequence of that circumstance. But now that scientific and 
effectual rapid methods have been designed and freely accepted in other Advantages 
countries, India alone stands aloof and speculates as to the obligation of process. 
Government to aid a decaying industry. With the few European manu¬ 
facturers alone have the discoveries of the past twenty years assumed the 
position of guiding and controlling influences in internal reform and 
commercial advancement. 

Imports of Leather ,— But in spite of general backwardness the imports, 
leather produced by some of the tanneries, especially those under European 
management, is in certain respects fully equal to the best imported article, 
and for rough wear the boots turned out by the Cawnpore factories are 
even superior (especially when the price is taken into consideration) to 
the corresponding imported goods. This view would seem to be supported 
by the fact that the imports of unwrought leather do not appear to be un^^ght 
advancing at a rate commensurate with those of manufactured leathern 
goods. Thus the imports in 1900-1 stood at Rs. 5,55,911; in 1901-2 at 
Rs. 4,18,348; in 1902-3 at Rs. 6,61,480 ; in 1903-4 at Rs. 3,81,192 ; 
in 1904-5 at Rs. 3,72,167; in 1905-6 at Rs. 4,24,596; and in 1906-7, 

Rs. 5,04,407. If to these figures be added the value of the imports of 
saddlery and other goods (except boots and shoes), the grand totals 
became in 1903-4, Rs. 26,19,633 ; in 1905-6, Rs. 30,60,820; and in 
1906-7, Rs. 32,58,681. 
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Tanneries. Indian Tanneries. —Turning now to the statistics of tanneries in 
India, it may be said that in 1893 there were 41 tanneries that gave em¬ 
ployment to 3,804 persons. Steadily these would appear to have increased 
until in 1902-3 it was ascertained that there were 202 tanneries and 6,200 
employees. Of these tanneries, however, 183 were small concerns located 
in the Madras Presidency and concerned chiefly in the dressing of skins. 
In 1903-4 and subsequent years all the smaller works (those that gave em¬ 
ployment to less than 25 persons) were excluded from consideration, and 
43 tanneries were returned giving employment to 7,907 persons. In 1904-5 
35 were returned, employing 5,981 persons. Of these 32 were in Madras 
(excluding the small skin-curing works). The tanneries of North India 
cawnpore. are six in number located in Oawnpore; four in Calcutta ; three in Bombay; 

and one in Rajputana. The Cawnpore tanneries are by far the most 
important in all India. They produce superior leather, which is conveyed 
across the country and worked up by the local boot and shoe makers, 
saddlers, etc. The Cawnpore factories also turn out very superior boots 
and shoes, leather trunks, saddlery, etc,, for which a large and growmg 
market exists. 

Indigenous Methods. —But here and there, in every town and village of 
anmng. India, skins may be seen tanned by certain classes of people. It is no 
uncommon sight to find the skins of animals filled with tanning materials 
and left suspended from the boughs of trees or from the beams of the 
verandahs of the dwelling houses, until the desired change has been accom¬ 
plished in the skin. In other instances crude vats, each containing one 
or two sMns, may be discovered near the leather workers’ houses. The 
provincial monographs will be found to contain highly instructive 
photographs, not only of such vats, but also descriptive details of many of 
Effete Methods, the methods and contrivances of leather-curing practised in India. The 
tanned skins and hides produced in India by the indigenous tanneries 
are traded in all over the country and used up by the village workers. 
But the distinctly inferior nature of the leather so used may be illustrated 
by the fact that the articles produced rarely fetch much more than one- 
fourth the values of the corresponding articles made of imported or 
Cawnpore (European factory) leather. So again, Indian leather, owing 
to its low textile strength, is unsuited for belting purposes or any necessity 
where strength is essential. 

Tanning Tanning Materials. —India possesses an extensive series of very ex- 

Materials. cellent tanning materials such as Acacia pods and bark (see pp, 6-7); 

CuTCH (see pp. 9-13) ; Indian Sumach (see p. 913); the Tanner’s 
Cassia (see pp. 289-90); the Manoeoves (see pp. 98, 293); Myrobalans 
(see pp. 1073-6); and many others. By these and such-like materials and by 
various methods and contrivances, hides and skins are extensively cured, 
tanned and curried and the leather worked up, in response to an immense 
though purely local demand. [C/. Agri. Ledg., 1896, No. 9; Hooper, Rept, 
on Tanning Extracts, pub. by Inspector-General of Forests, Feb. 1898; 
Tanning-Producing Substances, Assist. Agri. Chemist to Govt, of India, 
1901; Hooper, Ind: Tanning Materials, in Agri. Ledg., 1902, No. 1, also 
numerous analyses in the Annual Reports of the Indian Museum 
(Economic) Laboratory.] 

Concluding Observations. —In technical works it is said there are 
three chief methods of tanning:—^(1) with infusion of bark or other 
vegetable materials; (2) with mineral salts ; (3) with tanning oils. After 
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being tanned tbe skins are subjected to furtlier treatment and are finally 
spoken of as “ dressed.” 

Hides are tanned principally for sole, belting and barness leatker ; Various 
calf-skins for uppers of boots (light leather) and bookbinding ; sheepskins Qualities, 
afford a variety of leathers ; goat skins are glove skins, although lamb 
skins and deer skins afford good substitutes in glove-making. The thickest 
sole leathers are made from the cattle of the less cultivated countries, since 
artificial protection seems to tend to render the skin thimier. The cattle 
of the Eiver Plate are the chief source of the heavy hides or hutts. Castra¬ 
tion gives a more uniform hide, and these are much preferred. Hides of 
diseased animals are nearly always inferior, and moreover dangerous, as 
there would seem reason for believing that anthrax may be conveyed by Anthrax 
imperfectly cured hides. Similarly the sheep most prized and most care¬ 
fully produced as fieece-yielders afford very inferior skins. Hides may 
be preserved by being salted on the fleshy side or by being simply passed 
through a solution of arsenic and dried in the shade. This is the modern 
practice in India, especially at the yards of the large and important shippers. 

BOOT AND SHOE TRADE. —The Impobts of boots and shoes have for some Boots and 
years been increasing rapidly. In 1886-7 the supply was valued at Bs. 11,31,258 ; Shoes, 
in 1903-4 at Bs. 27,93,249 ; in 1905-6 at Bs. 34,45,418; and 1906-7, Bs. 29,08,093. ii^ports. 

One of the most significant features of this trade is the expansion of American 
supply, which even in India has begun to be felt. The Indian market is thus 
one of growing importance, and this circumstance manifests the possibilities of 
the local industry, already well organised. Every village and town has its Local 
shoemakers. In the cities whole streets are often devoted to them, and one Pi’oduction. 
of the most surprising features of the trade is the very large number of China¬ 
men engaged in it. Native shoes are often elaborately embroidered and even 
jewelled. The places most famed for artistic shoes and leather work generally Centres of 
are in Bengal —Cuttack, Patna and Saran. In the United Pbovinces — Production. 
Bampur, Lucknow, Agra, Jhansi and Saharanpur. In the Panjab —Kohat, 

Bawalpindi, Peshawar, Dera Ghazi Khan and Hoshiarpur. In the Central 
Pbovinces —Chanda. In Bajpxxtana —Jaipur and Bikanic. In Bombay —Surat, 

Ahmedabad, Poona, Batnagiri and Hyderabad (Sind). In Soutb: India —Baichur, 

Salem, Trichinopoly, Madras and Mysore. These are the chief centres in the 
Native trade, but, as already said, Cawnpore stands out pre-eminently as the Oawnpore. 
commercial centre of the modern trade (European style) in boots, shoes, sad^ery, 
trunks, etc. Lastly, it may be added that for the past ten years or so India has 
begun to export boots and shoes. In 1898-9 this traffic was valued at Bs.3,52,027; Exports, 
in 1902-3 at Bs.lO,59,052 ; in 1905-6 at Bs. 4,88,640 ; and in 1906-7, Bs. 4,68,491. 

These exports go from Calcutta and Bombay and are consigned mainly to 
Natal, Cape Colony, Mauritius and Egypt, with smaller quantities to England, 

Bussia, etc. Indian (or, to be more correct, Cawnpore) ammunition boots are 
now well known in trade. 

Artistic Manufactures. —Belts, powder-flasks, saddlery, saddle-cloths, etc,, etc.. Art Manu- 
are extensively produced all over the country, and in some cases the goods turned factory, 
out are of superior quality and highly artistic. The “ Frontier Belts ” of Pesha- Proutier 
war, Bannu, Kohat and Quetta are well known and in much demand over a Belts.” 
large portion of India. Sambar leather is also richly embroidered, and in the form Embroidered 
of sheets, table-cloths, etc., is extensively used. The localities best known for Sheets, 
the production of these are Gorakhpur in Oudh and Chanda in the Central Pro¬ 
vinces. In the Karnul district of Madras leather mats are quaintly painted, 
and in many parts of Bajputana and Bombay leather is admirably stamped and Staniped 
engraved in bookbinding. The most noted centres for this art are Alwar and 
Ahmedabad. In Gujarat an industry has long eiisted in carving rhinoceros- 
hide shields. In some eases, instead of being carved the hide is so cured as to 
become almost transparent and of a pale amber colour. [Of. Ind. Art at Delhi, 

1903, 199-205 ; Hoey, Monog. Trade and Manuf. N. Ind., 1880, 90-5; Blount and 
Bloxam, Chem. for Engin. and Manuf., 1900, 367-95 ; Perkin, Yellow Colouring 
Matter in Tan. Mat., Ohem. Soc., 1900, 423-32; Monographs: —Grant, Leather 
Indust. Ph., 1891-2; Martin, Tanning and Working in Leather, Bombay, 1903; 

Walton, U. Prov., 1903 ; Hadi, Dyes and Dyeing in V. Prov., 1896, 58-61; 
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Chandra, Beng., 1904; Trench, C. Pro?j., 1904; Chatterton, Madras, 1904I. 
Colston, Burma, 1904; Josef Jettmar, Practice and Theory of Leather Manuf 
(Phelan and Hall, trails!.), Jan. 1905; Lawrence, Valley of Kashmir, 1895,379- 
Journ. Chem. Indust, (numerous articles), 189(>, xv., to 1905, xxiv. ; Board of 
Trade Jozmi., Oct. 1905 ; Arkill, Journ. Agri. Dept. Victoria, 1002, i., 196-9 * 
Leather Trades Betriew; Boot and Shoe Journ. ; Textile Journ., 1898, 84 ; also 1902* 
Hide and Leather Tech. Journ., since 1903 (these and other such technical publica¬ 
tions have been consulted).] 

HOLARRHENA ANTIDYSENTERICA, IFaU.: FI Br, 

Ind., iii., 644 ; Gamble, Man. Ind. Tinihs., 484-5 ; Prain, Beng. Fl^ 
ii., 674; Cooke, FI Pres. Bo7nh., 1904, ii., 153. Apocynace.®! 
Kurebi or Coiiessi Bark, hara, kurra, kuda, karchi, kuar, kogar, kachri, 
dhoimla, dowla, vepald, pala, Jettok h/i, etc., etc. A small deciduous tree, 
found througbout India and Burma, ascending tbe lower Himalaya to 
5,500 feet, and to a similar altitude on the bills of South India. It is an 
associate of sal {Sharea mbttsfa) in Northern and Central India, and of 
eng {IHptenoeHppm fabenetfpffits) in Burma. 

’ Both bark and seed of this plant are among the most important Medicines 
of the Hindu Materia Hcdica. Garcia do Orta, who wrote in 1563 {Coll, xxviii.; 
reprinted, in Oliisius, Hist. IJ.cot. PL, 1(>U.>, 227-8 ; also in Ball, Proc. Boy. Ir. 
Acad. (ser. 3). i-, 412), speaks of this a-s Ixang called by the Portuguese Aer6a 
Malaharica owing to its great merit in the treatment of dysentery having been 
made known through th<3 people of iMalabar. Tn The Bower Manuscript (Hoernle, 
trails!.) repeated mention is made of the drug {kutaja or vatsaka, the bark, and 
kalinga, the seeals), as also of i*i< rorhrzu {kiituka, rohini, katukarohini, 

etc,),' lioth of which seem to ht> regarded a,s having very similar properties. 
The preparation, gem^rally in the form of a solid or liquid extract or of a decoction, 
is astringent, anti-dysenteric anti antlu^lmint ie. The bark of an allied plant, 
u t iffittut (s(‘e lip. 1131-2), has been confused with and substituted 

for tile true kurrhi, au<l thus le<l to tht' latter Inu'ing fallen somewhat into dis¬ 
repute, Tile bark of tvHfjhtia ma-y lie distinguished from true conessi bark 
by its darkt'r colour and by its not i.^xfoliating in patehes. The seeds yield a 
tlxed Oil, and among th<^ Santals tiie wood ash is used in dyeing. The Wood 
is whit© and soft, with an average weight of 38 to 40 lb. pc^r cubic foot. It is 
largely itsed for tairving, (^sptH'ially in Raharanpur and Bijnor districts; in 
Assaiu for furnitun^; in South India for turnery. [Cf. Buchanan-Hamilton, 
Stat. Acc. Dinaj., 1833, 151 ; Pharniacog. Ind., ii., 391-8; Woodrow, Qard. in 
Ind., 1899, 382 ; Dutt, Mat. Med. Hind.. 1900, 192-5 ; Yearbook of Pharmacy, 
1897, 152 ; 1900, 399 ; Rept. Cent. India. Drugs. Comm., 1901, i, 2, 8-9, 11, 
71-2, 142-3: Agri. Ledg., 1901, Xo. 9, 340; 1902, No. 5, 110; Bbxvj, Legal 
Med, Ind., 1902; 449.] 


■n-R-p, HORDEUM VULGARE, Linn.; FI. Br. Ind., vii., 371-2; 

iv., 273-84. Duthie and Fuller, Field and Garden Crops, 1882, i., 9-12, t. ii.; Kornicke, 
Barley. Saatgerste, in Zeitschrift fur das Gesarmnte Brauwesen, 1882, v., 113-28, 

etseq.; De Candolle, Grig. Cult. Plants, 1884,367-70; DutMe, Fodd. Grass. 
N. Ind., 1888, 69-70; Lermer and Holzner, Beitrdge zur Kenntnis der 
Gerste, 1888; Lisboa, Bomh. Grasses, etc., 1896, 135-7; Prain, Beng. 
Plants, 1903, ii., 1231 ; Graminejs. Barley, jav, sHj, nos, tosa, yurl, 
tkanzatt, said, barll-arisi, yam, etc. 

Habitat. —An animal grass producing many steins from a single grain, 
and becoming 2 to 3 feet long. It occurs tlirougbout the temperate and 
extra-tropical regions of the globe, and in India is met with from the 
plains to altitudes of 14,000 feet above the sea-level. 

•arictiM. There are several well-marked varieties, of which the most important 

are :— var. {«) hexastiehon, Aitchs .; var. (fS) distichon, Linn.; andwr. 
(y) wialmn, Ard. Hexmtichon, or six-rowed barley, is that which is 
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most ^ commonly cultivated in India. Tlie only variety liitlierto found 
■wild is distiehon, wMclx seems to be indigenous to Western Temperate 
Asia. 

History. B^ley is amongst the most ancient of cultivated plants, but as Early 
us forms resemble each other very closely in their properties and seem to have Knowledge, 
had, m all languages, common names, it is not easy to ascertain which variety 
IS r^erred to by the early writers. Proofs in abundance exist that one or other 
of the forms has been cultivated since the remotest times. According to Bret- 
^hneider, barley is one of the five cereals sown by the Emperor Shen»nimg of otimese. 

China, who reigned about 2700 b.c. Theophrastus was acquainted with several 

forms of barley, and it was an important article of food in the time of Solomon 

(b.c. 1015). The variety neocastiehoH has been found in the earliest Egyptian Effvutian 

monuments, as also in the remains of the later dwellings of Switzerland and of ‘ 

Savoy. _ The six-rowed barley is represented on the medals of Metapontes— 

a town in South Italy—of date 6th century b.o. The oldest known (or 

rather Central Asiatic) samples of barley are those collected by Stein at Kara- 

dong (Ancient Khotan, 1907, 448). The ruins in question had been engulfed Khotan. 

by sand about the close of the 8th century a.d. The variety most frequently 

met with in India is also he^ocustiehoti, Indra is called the god who ripens indrafau 

barley,” and as still manifesting ancient knowledge it may be added that the grain 

is employed in the ceremonies attending the birth, marriage and death, as also 

certain sacrificial rites. This idea is also borne out by the antiquity of the Sanskrit Sajastet Names 

name yava (yavaka), which in the earliest times was a general term for corn or grain, 

but which with time became restricted to what must have been at least a very 

important grain—barley; hence have come the modern vernaculars— jav, jau, 

Indrajau, jawa, etc. The grain is also closely associated with the Indian Muham¬ 
madans. In the Ain-i-Akl)ari the crop is said to have been one of the most 
important in Afghanistan and Kashmir, a large part of the revenue in these 
countries having been obtained from barley by exacting the usual two out of 
every ten kkerwars produced. 

CULTIVATION, —Barley is a rabi crop, sown in October or November, Cultiva- 
and reaped in March or April. In Bombay it is generally grown alone, occa- tion. 
sionally with a sprinkling of rape or m-astard, but in many parts it is often 
mixed with wheat, gram, peas or lentils, while rape, Indian mustard and 
linseed are commonly sown as borderings. The soils on which it thrives soils, 
best are light and sandy, and, as a rule, not highly manured. The number 
of PLOuaHiNGS before sowing varies, but four would be a fair average. Ploughing. 

The SEED-EATE Tuns from about 80 to 120 lb. per acre. It is so'wn by seed-rate, 
plough-furrows, the surface of the ground being subsequently levelled 
and beds for irrigation formed. Ieeigation, however, may not be neces- irrigation, 
sary, and in districts which enjoy a tolerable certainty of rain it is but 
rarely resorted to. Little weeding is required, the crop being left very weeding, 
much to itself till March-April, when it is heaped like wheat, tied up in 
sheaves, and stacked near the homesteads to dry. The preparation for 
the market is the same as that for wheat. The total cost of growing an Oost of 
acre is variously stated : Mukerji puts it at only Es. 18-8 ; Duthie and 
Fuller, Es. 20-12 ; and Mollison gives for Gujarat, Es. 51-8-0. Huskless 
barley from Saharanpur is described in the Kew Bulletin (1888, 271-3). 

Areas under the Crop ,— From the Agricultural Statistics of British Area. 

India, it appears that in recent years far the largest quantity of this cereal 
is grown in the United Provinces and in Bengal. The Panj4,b, North-West 
Frontier, Ajmer-Merwara, Bombay, the Central Provinces, Sind and 
Madras follow in the order given. The total area under barley in British 
India for the year 1905-6 was 7,326,765 acres. Similarly, in the Native 
States, the area in the same year is said to have been 418,463 acres, chiefly 
in Jaipur, Alwar, Bharatpur and Gwalior. 

Bengal ,—The cultivation of barley is mostly restricted to the central Bengal, 
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and nortliern districts. It is more especially met witli in South Bihar 
where it forms one of the cheapest of foods. In North Bihar (Bhagalpm) 
it is of less importance. The cultivation of barley diminishes south and 
east, and is practically not grown in Bengal proper nor in Orissa, Though 
in recent years Bengal stands second as regards the total area under this 
crop, within the province it is comparatively unimportant, the percentage 
of the normal area under barley having amounted in 1904-5 to only 2*50 
The total barley area in that year was 1,514,700 acres, and the yield 
494,243 tons ; hence if an average be assumed, these figures would show 
6*4 cwt. per acre. In 1906-7 the area was 1,411,100 acres. The chief 
localities are usually Patna, Bhagalpur, and Chota Nagpur, [()/. Mulcerii 
Handbook Ind, AgrL, 1901, 245-7 ; Basxi, Agri, Lokardaga, 1890, ii., 32-3 • 
Banerjei, Agri. Cuttack, 1893, 78-9 ; Kept Admin, Beng,, 1903 15 • jw’ 
Planters^ Gaz,, Sept. 19, 1903; Oct. 10, 1903.] ^ ^ ^ • 

United Provinces. —These provinces staud first in British India as 
regards the total area under barley and the annual output. In 1905-6 
it amounted to 4,127,936 acres, of which Agra contributed 3,137,104 
and Oudh 990,832. The largest areas were in the Gorakhpur, Bences 
Lucknow and Allahabad Divisions. Dutbie and Fuller estimated the 
average outturn of unmixed barley at 16 maunds per acre if irrigated, 8 to 
11 maunds if unirrigated. [Of, Cawnpore Ezper, Farm Bept Dist. 'Oaz. 
U, Prov. (many passages).] ’’ 

Central Provinces and Berar. —The total area for 1905-6 in these pro¬ 
vinces would appear to have been 11,608 acres, and the chief distnets 
Jabbalpur, Damoh, Bilaspur and Chanda. Of Berar, 94 acres have 
been returned as mider this crop. 

Pafpntana.—The crop is apparently an important one, especially in 
Ajmer-Merwara, where, during the ten years ending 1899-1900, it is 
returned as having occupied 16*1 per cent, of the average cultivated area. 
[Gf. Rajputana Gaz., Ajmer-Merwara, 1904, i., 46.] But of the whole 
province, in 1904-5, mention is made of a total area of 38,728 acres. In 
irrigated land it yields an average of about 7*34 cwt. per acre, but in 
dry crop land the average outturn is giveii as only 1*46 cwt. 

Panjab and Nortb-West Frontier .— The system of Cultivation is Very 
similar to that in Bombay and the United Provinces, but the practice of 
topping an over-leafy (irop is said to be common; the crop is generally 
grown unmixed. The total area for 1906-6 was 1,205,678 acres in the 
Panjab and 315,272 acres in the North-West Frontier. The most im¬ 
portant localities are usually Ferozpur, Hissar, Qurgdon in the Panjab; 
Peshawar, Hazara and Bannu in the North-West Frontier. [Gf. Mont¬ 
gomery, Barley Cult Pb., in Select Ree, Finance Oomm. Office, 1885, No. 
29 ; Rept. Govt. Agri.-Hort. Qard. Lahore ; Dist. Gaz. Pb. (many passages).] 
According to Lawrence (Valley of Kashmir, 1896, 341), 
barley is the most important spring crop, if area alone be considered. It 
18 not, however, of good quality, and no pains are taken in its cultiva¬ 
tion. In the higher villages, at an elevation of 7,000 feet, there is a peculiar 
variety known as grim, or Tibet barley. The grain is naked like wheat, 
and it 18 said that if cultivated at a lower level it takes on the type of 
ordinary barky. It is sown in May and June, ripens in August and 
beptember. Barley gives on an average 8| maunds per acre; grim, about 
4 maunds. [G/, Repts. Baltistan Kaye, Skardu Tahsil, 1901,8-9; 

Clarke, Karg%l TaJiszl, 1901, 19, 23 ; also Skardu Tahsil, 1901, 20-3.1 
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Bombay, —Barley is not extensively grown in Bombay. In 1905-6 Bombay, 
tbe total area was only 23,103 acres. In that year Abmedabad grew 
11,330 acres; Kaira 3,448; Satara 4,807; Sbolapnr 1,284; and Panch 
Mabals 463. It is generally grown alone, occasionally with a sprinkling 
of rape or mustard. In parts of Gujarat wheat and barley are grown 
mixed. As in other provinces, it is a light-soil crop, the sandy loams of 
Kaira and ALmedabad district being particularly suitable. Mollison 
remarks that 1,500 to 1,800 lb. of grain per acre and about a ton of straw 
are considered a full average yield. [0/. MoEison, Handbook Ind, Agri,, 

1901, 44-9.] 

Madras, —Barley is a very unimportant crop. For the year 1905-6 Madras, 
the total area in the Presidency amounted to only 3,280 acres, all in the 
Nilgiris. In Mysore the total in 1905-6 was 1,338 acres. 

Milling or Preparing. —The process of cleaning barley for food Milling, 
purposes is generally carried out by pounding in wooden mortars and Food, 
winnowing, or by beating with a flat board. The grain is then ground 
into coarse meal from which alone, or mixed with the meal of wheat or Mixed^witF 
gram, chapattis are made and baked ; or a gruel or pasty mass is made, 
to which salt is added and the preparation eaten with garlic, onions or 
chillies. In either of these forms it is a staple article of food among the 
poorer classes. The grain, thus roughly cleaned and ground, is richer in 
albuminoids than the more carefully prepared culinary barley of Europe; 
but at the same time it is more difiicult to digest, and is thus partly mi- 
suited for the dietary of dppeptics or invalids. 

In various parts of India barley is now largely employed in the pre- Beer, 
paration of beer or spirituous liquor, and the use of barley in Europe for 
malting and brewing is well known (see Malt Liquors, p. 759 ; Vinegar, 
p. 1109). Mollison gives an account of the qualities which give barley a 
special value for these purposes. It is also largely used as a horse and Fodder, 
cattle fodder. In some parts of India the crop is cut two or three times 
when quite young, without marked injury to the final yield of grain. 

The straw even of ripe barley makes a fairly good fodder when cut 
up as hMsa, but is inferior to that of wheat. The grain is a good feed 
both for horses and cattle, either given alone or mixed with gram. 

Properties and Uses, —The chemical composition of ordinary husked chemistry. 
Indian barley is given by Church as follows in 100 parts : water 12*5, 
albuminoids 11*5, starch 70*0, fat 1*3, fibre 2*6, ash 2*1. The nutrient 
ratio is here 1 : 6*3 and the nutrient value 84*5. In medicine, barley is Medicine, 
demulcent and easily digested, and is much used in the dietary of^ the 
sick. Malt extract has become extremely popular both as a nutritive Malt Extract, 
and demulcent, and as a means for rendering other medicines palatable. 

Trai/e.—Official trade statistics show the following as the EXPORTS Trade, 
from British India in the six years ending March 31,1907 1901-2, 54,648 

cwt., valued at Es. 1,80,180 ; 1902-3, 63,872 cwt., valued at Es. 2,27,937 ; 

1903-4, 113,120 cwt., valued at Es. 3,56,421 ; 1904-5, 376,548 cwt., valued 
at Es 12,68,154; 1905-6, 92,810 cwt., valued at Es. 3,12,548 ; and 1906-7, 

406 067 cwt., valued at Es. 12,51,753. There was thus a steady increase 
tin 1904-5, but a sudden decrease in 1905-6. In 1904-5 (the record year) 

Bombay exported the largest share, viz. 231,037 cwt. (though in the previous 
year it exported only 25,883 cwt.); Sind 86,070 cwt.; and Bengal 59,307. 

The relative shares of the exporting centres are, however, subject to 
great variation. During the same period the IMPORTS were 1900-1, 
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88,523 cwt., valued at Rs. 3,59,845; 1901-2, 14,495 cwt., valued at 
Rs. 59,757; 1902-3, 628 cwt., valued at Rs. 2,718; 1903-4, 21,792 
cwt., valued at Rs. 85,505; 1904-5, 7,220 cwt., valued at Rs. 28,239 ; 
1905-6, 25,948 cwt., valued at Rs. 92,487 ; 1906-7, 32,339 cwt., valued at 
Rs. 1,09,070. 

Prices. —The average wholesale price per 10 mamids during 1905 varied 
in Bengal from Rs. 17*67 in Muzajiarpur to Rs. 19*01, in Patna; in the 
United Provinces from Rs. 17*6 in Meerut to Rs. 22*47 in Pyzabad ; in 
the Panj^b from Rs. 14*53 in Amritsar to Rs. 20*37 in Delhi. 

[<7/. Marco Polo, Travels (ed. Yule), 1871, i., 150, 153 ; Pryer, New Acc, B. Ind, 
and Pers. (ed. 1698), 119; Moorcroft, Travels, 1820, L, 204, 268, 276; 1824, ii., 384; 
Bentham, of Targioni-Tozzetti, in Journ. Hort. Soc,, 1855, ix., 135; Mason, 
Burma and Its People (ed.iTheobald), 1883, ii., 96 ; Church, Pood-Qrains of Ind., 
1886, 99-102; Kew. Bull, 1888, 271-3; Pharmacog. Ind., 1893, hi., 615-8; 
Agri. Ledg., 1892, No. 1-3 ; 1893, No. 12, 54; 1899, No. 7, 49 ; 1901, No. 
4, 47; No. 10, 364-5; No. 13, 441; 1902, No. 5, 110; 1903, No. 7, 150, 
156, 171-2; 1904, No. 6, 47 ; Ind. Qard., Dec. 22, 1898, 554; Thorpe, Diet. 
Appl. Chem., 1898, i., 490-500; Collins, Agri. CJiem., 1898, 13, 22; Dutt, 
Mat. Med. Hind., 1900, 269-70, 324; A. W. and M. W. Blyth, Pood Compos, 
and Anal, 1903, 143-5, 171-2; Joret, Les PI. dans HAntiq., etc., 1904, ii., 
244, 313 ; Leach, Pood Inspect, and Anal, 1905, 213, 221, 233; Hanansek, 
Micro. Tech. Prod. (Winton and Bai'ber, transl.), i907, 349-52.] 


D.E.P., 
iv., 284^9. 
Horn and 
Horn- 
work. 


HORNS, ANTLERS, AND HORN-WORK.— Blanford, Fa. 
Br. Ind. (Mammalia) 1888-91 (respective pages of species below). Horns 
and Antlers are largely utilied in the manufactures of the world, and 
in their crude state are fairly extensively exported from India. The 
traffic is mainly in the hands of the dealers in Hides and Skins. 

The following animals will be found fully discussed under Live Stock (pp. 732- 
49), and, as they are the chief sources of the horns of Indian commerce, that 
article should be consulted:— Mos Uttiicus (Ic. 483-93), the breeds of the Ox; 
M. h^thaitts, the wild and domesticated Buffalo; grtmnieMH, the Yak; R.yi-oj*- 
itiiis, the gayal ; u. gmi't'us, the Bison; and M. sowiaiiMtH, the Banting or 
Burmese Wild Bull. Cajgni (Z.c. 501-8), the various breeds of Goat; €. mga- 
grtift, the Baluchistan, etc., Wild Goat; c. fatconeTi, the Markhor; e. sVbi rien, 
the Ibex. Ovis (Z.c. 493-501), domestic Sheep; o. UoagsoMii. the Tibetan 
Great Sheep ; o. qiuUxito., the hharul; o. jpoii, the Great Sheep of the Pamirs ; 
and o. viguei, the kuch or Wild Sheep of the Salt Range. Lastly, a small 
group of transitional animals such as Metnit-ragtis JeniiaitttH (Z.c. 508-12), 
the tehr of the Western Himalaya; ir. iiyloeri^w, the Nilgiri Wild Goat. 
Nevitorineatis huhaihiti.s (Z.C. 512-5), the Himalayan Goat-antelope; N. futwa- 
the Burmese Goat-antelope, goTui {l.c. 616—7), the goral 

of the N.W. Himalaya, or Himalayan Chamois. The MofteiapUtw tt-ago- 
cttme.l'tw {l.c. 518—9), or nilgai or Blue Bull. I'e.trucer'its gttadrieoriiiM (Z.c. 
519—21), the Pour-homed Antelope. JL'ntiiope ee'>*vie€tpTa {l.c. 521—4), the Black 
Buck. hennetu (Z.c. 526-8), the Indian Gazelle, etc., etc. To that list of 

BoviD-ffli—Oxen, Sheep, Goats and Antelopes—^has to be added the Deer, such 
as Ce^vMitis mimfjac (Z.c. 532-4), the Barking Deer. Cer-mw nscis {l.c. 534^51), 
the Spotted Deer; c. the Kashmir Stag; e. auvemeeu, the 

mrasmgha; €. euu, the Manipur Deer or thameng of Burma ; €. povein.%t8, the 
Hog-deer ; c. t^nieoior, the Sambar or Rusa Deer. And imuioeeros nni^iornift 
(Z.c. 472-4), the great One-horned Rhinoceros, etc., etc. Such then may be given 
as an enumeration of animals from which, in India and its mountainous frontiers, 
horns ^d ^tlers are obtained. Commercially, however, the horns might 
almost be said to be derived from the domesticated oxen—all the others being 
special or fancy articles, in which there is but a limited traffic. 

Classification. —Horns may be grouped as follows:— 

^ I. Those that consist of bone and which possess no true horny matter 
in thenr structure. 

(a) True bonoj such as antlers of deer. • , 
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(6) EpipEyses or separate pieces of bone covered by skin, sucb as in 
tbe horns of the giraiffie. 

II. Horns that more or less consist of true horny matter. 

(c) Bone tipped by horn, such as in the horns of the prong-horned 
antelope. 

{d) Bone covered or sheathed by true horn, such as in the ox. 

{e) True horn throughout, such as the nasal horn of the rhinoceros. 

True horny matter is formed by a modification of the epidermal tissue 
(the superficial layers of skin) and consists of an albuminoid material 
called 'keratin, a substance identical with the chief constituent of wool. 

Horns of the first group are largely exported from India to England, Antlers, 
under the name of deer-horn. The antlers chiefly traded in are those 
of the spotted deer (30 inches and under) and the sdmhar (40 inches 
and under). They are extensively employed in Europe as bone handles 
for cutlery, umbrellas, sticks, etc. The second group are valued on ac¬ 
count of the special properties of keratin ; it is elastic, flexible and tough, 
and readily softens under heat and allows of the substance being moulded 
and welded as desired. Long, straight bufialo-horn is valued as a sub- Horns, 
stitute for whalebone, and on this account fetches a higher price than 
curved horn. Accordingly, the tips are cut of and sold separately- The 
horns of sheep and goats are whiter and more transparent than those of 
other animals, and are, therefore, most valued for comb-making, while 
certain bufialo-horns are in demand for ornamental work. Perhaps 
one-fifth of the horns imported into England are used up in the comb Oombs. 
trade, a small proportion being utilised for fancy work, such as shoe-horns, 
scoops, drinking-cups and the like. The solid tips, as also the hoofs of 
cattle (which consist largely of keratin), are made into buttons. The long, Buttons, 
straight horns are cut into strips softened in a solution of bi-carbonate 
of soda ; the strips being allowed to sweat, are then bevelled and pressed 
together, when they unite into the strips that are employed in place of 
whalebone. In Jaipur and elsewhere in India long straight horns have whalebone 
similarly been used from ancient times in the manufacture of bows and Substitute, 
arrows. 

Trade in Horns and Hornnoieal---The BXP0BT8 oi\oxrioi all kinds Exports, 
from India were 71,894 cwt., valued at Rs. 12,80,051, in 1876-7 ; a decade 
later the quantity had been reduced by nearly one half, but the value 
remained the same ; a decade still later the exports were 59,804 cwt., 
valued at Rs. 16,73,241. The traffic is one that fluctuates extremely 
according to ohmatic conditions. In times of scarcity and famine the 
exports increase and the horns decline in value, while in times of plenty Bombay, 
the quantity decreases and the value increases. During 1901-2 the 
exports were 62,944 cwt. and Rs. 13,35,759 ; in 1902-3, 71,396 cwt. and 
Rs. 17,05,257 ; in 1903-4, 48,405 cwt. and Rs. 12,05,798 ; 1904-5, 61,582 
cwt. and Rs. 13,72,375 ; 1905-6, 73,521 cwt. and Rs. 17,49,944; and in 
1906-7, 78,771 cwt. and Rs. 16,91,532. Usually about 50 per cent, of 
the trade goes from Bombay, and approximately a similar proportion 
of the total is consigned to the United Kingdom—the shares taken in 
1899-1900 having been 45,660 cwt.; in 1903-4, 25,718 cwt.; and in 
1906-7,26,678 cwt. France is the next most important receiving country, 
having taken in 1899-1900, 25,590 cwt.; in 1903-4, 13,226 cwt.; pd in 
1906-7, 32,887 cwt. The share contributed by Calcutta is ordinarily 
little over half that of Bombay. The imports drawn by India from foreign 
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countries (by sea) are unimportant, in 1903-4 having been only 353 cwt., 
valued at Rs. 75,041 ; and in 1905-6, 316 cwt., valued at Es. 69,318. 

The examination of the returns of trade carried by rail and river 
reveals the fact that the chief provinces of supply are Bombay, the 
United Provinces, Central Provinces, the Panjab, Bengal and Madras. 
Official returns of the trade of England and Continental countries 
distinguish as a rule the traffic in deer horns from that in buffalo, and 
judged from these it would appear that India is one of the chief countries 
from which the former are obtained. Indian trade statistics do not separate 
the two, so that the returns reviewed above are for all grades collectively. 

Indian Industries .—The chief forms of horn used in the Indian craft 
(kangi-saz) are buffalo and bison horn, since there are religious objections 
to the use of cow-horn. A cup made of rhinoceros-horn is much prized 
by Hindus, but it is too scarce a material to be generally used. Buffalo- 
horn is by far the most largely employed in India of all horns, but it is 
the least beautiful. It is made into cups, tumblers, combs, musical instru¬ 
ments, work-boxes, powder-flasks, bows and arrows, huhlca mouth-pieces, 
scent-bottles, snuff-boxes, sword, dagger and knife handles, and many 
other such articles. The centres of the trade are Cuttack, Monghyr, 
Satkhira (Khulna), Hughli and Serampore in Bengal, where^ combs, 
brooches, necklaces, snake bangles and the like are made. Eajputana, 
Jaipur and Kota are famed for their horn works. Eajkote combs, Baroda 
spoons, Kathiawar knife-handles, Surat and Ahmedabad veneered boxes 
and Baroda animal toys of horn are all well known. In Mysore, um¬ 
brella-handles, powder-boxes and buttons are made of buffalo-horn, and 
often richly inlaid with ivory and copper. But it is in Yizagapatam 
that horn veneered work may be said to have assumed the condition of 
high-class ware. In Eatnagiri and Savantvadi a fair trade is done in 
bison-horn work. Aitken {Agri. Ledg., 1897, No. 10) wrote a most 
interesting account of the industry in the former locality. Perhaps 
the most instructive feature of that publication may be said to be the 
method of softening the horn. It is coated with cocoanut-oil and heated 
before a Are until it becomes sufficiently soft to allow of its being pulled 
out and moulded into the desired shape. 

[(7/. Royl©, Prod. Ees. Ind., 4; Lewin, WildBacea 8.E. Ind., 306; Mukharji, 
Art. Manuf. Ind., 148-9, 279-81 ; Forsyth, Highlands G. Prov., i., 278-9; 
Hoey, Monog. Trade and Manuf. N. Ind., 130-1 ; Birdwood, Ind. Art., ii., 218 ; 
Ind. Art. at Delhi, 1903, 194-8.] 


B.E.P., HYDROCOTYLE ASIATICA, Linn. ; 11. Br, Ind., ii., 669 ; 

iv., 311-5. Cooke, FI. Pres. Bomb., 1903, i., 562; Duthie, FI. Upper Gang. Plain, 1903, 
390-1; UMBELLiFERiE. The Asiatic Penny-wort, brahmi, brahmaman- 
duJci, tholkufi, karivana, vaUdrai, mandukaparni. A small herbaceous 
plant, found throughout India from the Himalaya to Ceylon at altitudes 
up to 2,000 feet. 

The medicinal properties of this plant were known to Sanskrit writers of 
very remote times, and the early European writers on Indian Materia Medica 
were also acquainted with the plant. The parts generally employed are the 
leaves, dried by exposure to the air and ground to a powder. The powder is of 
a pale green colour and exhales a slight characteristic aroma. It is an alterative, 
tonic and a local stimulant, said to be ej6&cacious both as an internal and ex¬ 
ternal remedy in ulcerations, eczema, leprosy and other cutaneous affections. 
The chemistry of the leaves was first investigated by Lepine in 1855, who found 
they contained oily and resinous constituents, with mucilaginous principles and 
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tannin, to which collectively he gave the name of veUarin, a word derived from the 
Tamil name of the plant. \Cf. Christy, New, Comm. PI., 1878-88, 58-62 ; Phar- 
macog. Ind., ii-, 107-10 ; Waring, Baz. Med. of Ind., 1897, 75-6 ; Pharm. Journ., 
July 1, 1899, Ixiii., 16-7 ; Dutt, Mat. Med. Bind., 1900, 176 ; Bept. Cent. Indig. 
Drills Comm., 1901, i., 14, 62, 146, 179.] 


I 

INDIA-RUBBER, CAOUTCHOUC OR GUM ELASTIC. D.E.P., 

—Caoutcliouc, like gutta-percha, is a vegetable inspissated milk or latex, iv.,337-82. 
In both, cases the substance consists of a hydrocarbon, forming corpuscle* 
like bodies floating in a fluid. Gutta-percha becomes soft and plastic in 
hot water and may be moulded into any desired shape, which it preserves 
on cooling. Caoutchouc, on the other hand, is not softened by heat, is 
impervious to water, alcohol and most acids, etc., and retains its elasticity 
for a considerable period. Gutta-percha is chiefly obtained from trees 
that belong to the Sabotaged, while caoutchouc is derived from certain 
plants which have been placed in three widely different natural orders, chief sources. 
These are Funtimiia, Hanco^mia^ Zicmdolphia and Willoughheia 
of Apocynacejs ; Castillo a and Fictis of Ueticacb^, and Mevea and 
MaMihot of Exjphorbiaceas. The plants that afford gutta-percha and 
india-rubber thus manifest no definite botanical affinity, except that they 
are mostly natives of tropical countries. In the plant tissue caoutchouc 
circulates within certain anastomosing vessels which are distributed 
throughout the middle, or more rarely the inner layer of bark. [0/. 

Lecomte, Journ. d'Agri. Trop., 1903, xvii., 375.] A far larger number of 
plants possess milk (and even a caoutchouc-yielding latex) than those 
generally viewed as the sources of india-rubber. The term caoutchouc Caoutchouc, 
is sometimes used synonymously for india-rubber, but it more correctly 
denotes the pure hydrocarbon isolated from the other materials with 
which it forms the impure rubber of commerce. Caoutchouc is highly 
elastic, lighter than water, has neither taste nor smell, is fusible at about 
248° E. and inflammable at higher temperatures. 

Methods of Agglutination.---Wim the bark of plants containing rubber Tapping, 
is cut, the milk exudes, and in time hardens on exposure to the air.^ This 
agglutination may be hastened by adding salt water, alum or acetic acid 
to the milk; but these, more especially salt, increase one of its defects, use of Salt, etc. 
viz. the hygroscopic property by which it becomes moist and sticky, and 
in consequence they injure it commercially. A favourite but wasteful 
method is to allow the milk to flow into holes in the ground and to be 
left there tillgthe water, etc., has drained off. Boiling the milk is the Boumg. 
system followed in Lagos, while in the Amazon valley the smoke of a Smoidng. 
smouldering fire, combined with moderate heat, is the system almost 
universally pursued with Bara rubber. In a few cases the milk is simply 
allowed to dry as it trickles down the stem. This gives the Scrap Eubber scrap Rubber, 
of Ceara and a good deal of that of Assam and Penang. The alum (or Alum. 
Penang) process was recognised as being useful for Assam, where the 
humid atmosphere operates against the drying of the rubber. Dr. C. 0. 

Weber, in a series of articles contributed to The India-ruhber and GuUa- Weber’s 
percha Trades Journal in 1902, also 1904, has stated the facts regarding Met o 

coagulation briefly as follows :— n r • 

1. That the so-called coagulation of rubber by acids or alkalis is 
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eiToneoBS in that it is only the albumen which is coagulated by these 
substances, and not the india-rubber itself. [ 

2. That the albumen contained in latex is very harmful in many 1 
respects, and that it ought to be as far avS possible eliminated from the milk I 
before attempting to agglutinate the rubber. 

3. The method he recommends for coagulation is briefly as follows [ 
First mix the latex with water, at least live times its volume. In cases ! 
where the latex is thick, actual boiling water may be used mth advantage. I 
In this state it can be easily strained to remove impurities. After this* I 
add formaldehyde in the proportion of 8 oz. to a petroleum barrel; stir \ 
well and let it stand for twenty-four hours, when the rubber will collect on 
the top and can be lifted out in one mass. In order to remove any traces 

of albumen that may be suspended, the rubber should next be cut into 
strips and subjected to a thorough washing upon an ordinary rubber 
washing-machine. [Cf. Weber, CJiem, Indm-Rubber, 1902.] 

But the use of formaldehyde does not seem to have been the success 
that Weber anticipated, though his recommendation for cleanliness 
and repeated washing has been universally accepted. Biffen {Annals of 
Botamj, 1898, xii., 165-71) suggested the use of a centrifugal separator. 

The milk is mixed with 50 per cent, of water, and set revolving for a 
time. It is then found that the rubber floats on the top in a thick mass. 

The albuminoids, etc., and all the adulterants are found below. It has j 
next to be admitted that by many recent writers tlu^ value of centrifugal 1 
force has been denied, and special machinery patented in which the merit 
claimed is that they do not involve centrifugal action. 

Indian Planting and Gardening (March 29, 1900) published a letter 
from Faber that gives particulars of a mctho<i of extracting caoutchouc 
from dry hark, said to have been discovered by a French chemist, M. 6. 
Dciss, This process consists in keeping shears of bark and roots soaked 
in dilute sulphuric acid while being heated. Tlie woody portions become 
decomposed and can then be washed out, thus leaving the rubber in a 
pure state. For other methods of extracting india-rubber by solvents or 
mecbanical processes the reader should consult Gerber’s article on that 
subject. [0/. Journ, Soc. Cliem- IndtfsL, 1902, 414-5 ; Kew Bull, 1898, 
177-81; Mathieu, AgrL BtdL Straits and Fed. MaL Statm, 1903, ii., 18-21; 
1905, iv., 223-4. 

Composition of India-rubber may be said to consist chemi¬ 

cally of two substances—an elastic material, on whi(di its merit depends, 
and a viscid resinous substance readily oxi(liHa])le, to which it owes its 
depreciation. Hence the greater the percentage of resin the less the value 
of the sample- The property of the elastic substance also ^ries, and in a 
marked degree, between that obtained from one genus of plants and that 
of another, so that every gradation exist,s from the non-elastic hydrocarbon 
known as gutta-percha (which see, pp. 625-8) to the finest gum elastic. 
Caoutchouc yields by dry distillation a mixture of simpler hydrocarbons, 
called oil of caoutchouc or caoutahouain^ which forms an excellent solvent for 
caoutchouc and other resins. 

History.—During tho second %?oyage of Columbus it was noticed that the 
inhabitants of Hispaniola (Hayti) played with balls made from the gum of & 
tree. In 1770 Priestly recommended tho use of that substance for the purpose 
of erasing pencil markings, hence tho name ** rubber."’ The article was new to 
Europe, and the proposed utilisation of it excited some interest. It was not, 
however, until 1820 that the beginning of the modem industry can be traced, 
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Three years later Mackintosh created the waterproofing trade hy dissolving Waterproofing, 
rubber in naphtha. Nelson Goodyear in 1839 vulcanised it, and this rapidly 
led to the production of ebonite. Rubber and its products may now be spoken Ebonite, 
of as indispensable to the domestic life and to manufacturing and engineering 
enterprises of the entire human race. J. G. Baker wrote in 1886 {Qard, Chron,, 

XXV., 363) an interesting article on the production of this all-important substance. Modern Pbases- 

Rart of the supply, he then wrote, comes from South America, shipped from 

Para and Carthagena, part from Sierra Leone, Mozambique and Madagascar, 

and the remainder from tropical Asia. After exhibiting the botanical and 

geographical supplies, Baker dealt with the future, and what he then urged 

regarding cultivation has proved the keynote to present successes. So in the 

same way Sir George King, while reporting the introduction of i^andoiphia into 

the Botanic Gardens of Calcutta, observed that the exotic rubbers “ with the 

exception of Cetzm are either very large trees or climbers ; and although it may Trees and 

pay well to collect rubber from them in their native forests, where they have Climbers. 

grown to maturity -without cost to the collector, it is quite a different matter when 

their planting and protection have to be paid for, and their coming to matmity 

has to be awaited for years.” That opinion has since been somewhat modified, 

though, so far as the interests of the European planters (who are at most temporary 

residents in the tropics) are concerned, not materially. The plantations established 

by the Government of India have, however, begun to prove of considerable value, 

as have also some of those made by private enterprise. Indeed, the experience 

of the past few years would seem to show that perhaps greater success may 

attend private enterprise in this direction than was currently believed a few 

years ago- 

Cojjditiojjs of Success.— The whole question of rubber production Success, 
seems to turn on tbe cultivation of quick-yielding species, on superior Conditions, 
metbods of causing and securing tbe flow of ixdik:, and on tbe bigb prices 
prevailing for carefully prepared rubber. Tbe production of caoutcbouc 
by tbe spontaneous change of tbe hydrocarbon isoprene is not at present isoprene. 
of practical importance. Many of tbe oxidised-oil products now being 
manufactured manifest not a few of tbe properties of rubber and seem 
destined to relieve tbe strain for suppbes of tbe natural article, but they 
have all one serious defect, namely they possess no elasticity. Accordingly, 
tbe fear of over-production of natural rubber, most writers think, is at 
present infinitesimal. [Of. Ind. For.^ 1898, xxiv., lS7; Kew Bull., 1899,27; 

Journ. Soc. CJiem. Indust, 1902, xxi., 56 ; 1904, xxiii., 556.] 

Modem Demand.— The growth of modern demand for rubber may be Demand, 
manifested by tbe following : tbe exports from tbe Amazon valley alone in 
1864 came to close on eight milbon pounds, and tMrty years later (1904) 
they came to sixty-seven million pounds, a quantity that represents tbe 
systematic tapping of twenty milbon trees, and which fetched over thirteen Million 

milbon pounds sterbng (see p. 660). In India, Ceylon and tbe Federated 
Malay States rubber cultivation is being vigorously prosecuted, and tbe 
future seems destined to see a still further expansion in these countries. 

Asiatic Production .— ^In Ceylon during 1905 there are believed to have Ceylon, 
been 40,000 acres devoted to JBCevea and to a lesser extent to Casfilloa 
rubber trees. Tbe plantations are mostly within the valleys, but some 
extend up to an altitude of 2,000 to 2,500 feet. It seems an accepted 
axiom that tbe higher Mevea is planted, tbe slower it wib grow and 
tbe less tbe yield. Castilloa ceases to be profitable in Ceylon ^ at 
altitudes above 1,500 feet. It has recently been urged, regar<bng 
Ceylon, that it might pay to extend plantations of these rubbers mto 
tracts that have to be systematicaby irrigated. Speaking of South In^a, 

Mr. Proudlock, Curator of tbe Government Gardens on tbe Nilgiri bibs, 
made an interesting discovery, viz. that CastUloa trees three or four OastiUoa. 
years old, in tbe Barliar plantation (2,400 feet), yielded a somewhat 
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gummy substance destitute of tbe properties of true rubber. Fifteen 
months later these self-same trees yielded a better quality of rubber; 
hence he concludes that the change from yielding a gummy substance 
to yielding a true rubber coincides with, or closely follows the period 
when the species first begins to produce ripe seed. In Travancore mucl. 
interest has been taken by His Highness’s G-overnment in the allocation 
of suitable tracts within the valleys of the State for rubber plantations. 

Commercial Rubbers. —The rubbers of commerce are (a) the biscuit 
and bottle rubbers of South America, such as the Para (the most impor¬ 
tant) which comes from Brazil, Venezuela, and recently from Ceylon and 
the Straits. (&) Castilloa, such as the Central American rubbers, of wbicli 
^ere are certain grades :—Nicaragua, West Indian, Honduras, Mexican, 
Guatemala, Panama and Peruvian. These appear in Blocks, Sheets or 
ScKAPS. (c)^ The true Ceara is a dry rubber, very clastic, and free from 
stickiness; it coagulates in tears forming scrap, {d) Pernambuco and 
Mangabeira are coagulated with salt and are accordingly wet ” rubbers, 
(e) Numerous trade forms of African rubber, such as Gambia, Sierra 
Leone, Lagos, G-old Coast,^ Congo (ball), Calabar, Cameroon, Batanga, 
Liberian, etc. (/) Mozambique (ball), Sausage (liver), Madagascar (good 
and fine, also black), (g) Asiatic, such as Assam, Rangoon, mostly scrap 
mbbers formed into cakes, slabs or loaves, (h) Javan, Bornean, New 
Guinea, etc., rubbers (see Grutta-percha, p. 626). 

Ssr ^tta-peroiM Indmt. (six lecturos), in 
T T 1 and Gutta-perclw Indust., in Ind. 

ror.,_1898, XXIV., 111-9;,i2'w&6er, m Queensland Agri. Journ., 1899, v., 410 otc • 

RMer, Cantor Loot, in Joum. Boa. Arts, July 1898! 
n* der DeuL Kolon., 1899, 268-81* Wiesner 

356-89; Semler, iTrop., 1900 ii’ 

69^-724; Nisbet, Bu^ under Brit. Buie and Before,' 1901, i.f 439 - ii ’s?’’ 
^Uftezum Tropenpfl 1905, vi., 74 ; Journ. 8oc. Ohem. Indusi, 1882, i.’, to 1905 
19M ii'^89 dieHarOoeUlter, 

KewBlI S 1907 ; Heinsley! 

ii., pt. i., 73-80.] ^ ^ ^ Ceylon Bubher Exhibition, in Agri. Joum. Ind., 190^ 

V, followin^g, in alphabetical sequence of their scientific names, may 

of ac 

fully introduced the pllit to the OlZworid Ii^'l876^hTcf 

.f sSSSSi 

interest, sLce the s3s sent supplies to Samoa, a fact of some 

rapidly S^t t ^ to lose their vitality very 

tive studies WeTot i ll? Z«Kr l^^^t yield rubber, and eompara^ 

oultivatiom TlVlndS/irc^ou “O"® preferable for special 

species, and fl thaHf njFl plan* is chiefly e. elaetUa, the Mexican 

tLu rtlbber or d hule ^ehF Costa Rica. Tliis is the 

Brazil. mule-rubber), but is not the mule-rubber of 

reg^^l the^’diVrabber pl^^ of lldla^ information 

aspect. The plant has been fairly sue" ssiSfy^^^nS h^L S SomhXS 
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as, for example, near Calicut and Malabar, as also on the Nilgiri hills (Barliar). 

Speaking of experience gained in Bangalor, Cameron {Bept. Govt. Bot. Gard.^ 

1902-3, app. ii. and hi.) says this plant is intermediate between Para and 
Ceara, requiring neither the tropical humidity of the former nor the open and 
comparatively dry conditions of the latter. It is, in fact, a tree for the coffee 
zone. He accordingly recommends it for the moist regions of the hills, and 
Ceara for the plateau of Mysore. \_Gf. Morris, Cantor Lect. l.c. 761-5 ; 

Giro. Boy. Bot. Oard. Ceylon, 1898, ser. i., 96-104; 1903, 125-9 ; Cook, Journ. 

Agri.-Hort. Soc. Ind., 1904, 30-43 ; Bull. Imp. Inst., 1903, 160-7 ; 1904, 32-8 ; 

Trop. Agrist., 1905, xxv., 160-5, 199-200 ; Board of Trade Journ., 1905, 134-5 ; 

Tschirch, l.c. 1008-9 ; Wright, Buhber Cult, in Brit. Empire, 1907, 20-1; Herbert 
Wright, Cocoa, 1907, 78-9 ; Buhber Exper. in Bomb., inAgri. Journ. Ind., 1907, 
ii, pt. i., 81 ; Kew Bull., 1907, 103. 

Chonemorpha macrophylla, G. Don. ; Apooynaoe^. A large climbing shrub met D.E.P., 
with in North and East Bengal and the moist tropical forests of India generally iv., 343, 
from Kumaon to Travancore. Recommended as worthy of trial as a new source 362. 
of rubber, but from experience gained at Buitenzorg the subject does not seem 
encouraging. \Cf. Kew Bull., 1896, 186 ; Manson, l.c. 4; Bull. Imp. Inst., 

1904, 160.] 

Cryptostegia grandiflora, R. Bk ; Asclepiadace^. An extensive climber, fairly D.E,P., 
common on the western and southern tracts of India, and is stated to have ii., 626 ; 
been repeatedly cultivated with a view to the utilisation of both its milky iv., 344. 
sap and beautiful fibre. So long ago as 1893 the rubber prepared from it 
was reported on in England as “ hardly equal to Ceara rubber from Brazil, 
although its general qualities are very encouraging.” [Gf. R.E.P., Comm. 

Circ., 1898, No. 2; Ind. For., 1898, xxiv., 429; Dunstan, Offic. Bepts., 1903-4; 

Wright, l.c. 28.] 

Ecdysanthera micrantha, a. do. ; Gamble, Man. Ind. Timbs., 488 ; Apocy- 
NACEJ3. A large climbing shrub common in the Darjeeling Himalaya at 3,000 to 
5,000 feet, also in Assam, Sylhet, the Khasia hills and Burma. In Burma it is 
Imown as nwedo. 

Recently a sample of the milk of this plant was furnished by the Conservator 
of Forests, Tenasserim, Burma, to the Reporter oh Economic Products to the 
Government of India, with a view to obtain particulars as to the value of the 
caoutchouc and suggestions for a method of coagulation to be adopted with 
the milk. It was ultimately examined by Dunstan, who gave the analysis as 
caoutchouc 84*1 per cent., resin 11*5 per cent., and insoluble matter 4*4 per 
cent., with ash 1*3 per cent. The rubber was pronounced of a good quality. 

Further analysis will be necessary, the report continues, before the above results 
can be accepted as representative, but if furnished in quality corresponding 
with the sample analysed, it would be readily saleable. 

Ficus elastica, Roxh.; FI. Br. Ind., r., 508-9 ; Eing, Ann. B.E.P., 

Bot. Gard. Calc., 1888, i., pt. i., 45, t. 54; Gamble, Man. Ind. Timbs., iii.,350; 
641-3 ; Brandis, Ind. Trees, 603 ; Manson, l.c. (reprinted as Comm. Circ., 

1901, No. 4, 6); Hooper, Rept. Labor. Ind. Mus. (Indust. Sec.), 1903-4, ^xibber. 

26; ReinborZj Agri. Ledg., 1904, No. 4; Bald, Cult, of Ficus elastica, 

1906; Coventry in the Forest Bull. Ind., 1906, No. 4 ; Mann, Assam Rubber 

and its Commercial Pros feels, in Agri. Journ. Ind., i., pt. iv., 390-8 ; Kew 

Mus. Guide, 1907, No. 1,195; UitTiCACEiE. The India-rubber Fig, Indian 

Caoutcliouc Tree, the bor, attah bor, Icagiri ranhet, lesu, yoh bawadi, 

nyaung Icyet faung, etc. The Karet rubber of West Java—a name wbicb xaret Bubber. 

Manson points out may have been derived from the Burmese Icayet (kyet). 

A gigantic tree having its leaves and shoots perfectly glabrous, and 
which usually sends down from its branches numerous aerial roots. It 
frequently germinates naturally from droppings of birds, and is conse¬ 
quently often at first epiphytic. When under these circumstances it 
chances to become attached to another tree itf^grows slowly for the first 
six to ten years, and when its roots have reached the ground it usually kills 
the foster plant. It then grows’^more rapidly and becomes an immense 
and very lofty tree (from 100 to^2002eet in height). It is met with on 
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tEe outer Bfimalaya from Nepal eastward to Assam, tEe EHiasia Eills and 
Burma, being especially plentiful in the Hukong valley. It usually occurs 
in altitudes from 1,000 up to 3,000 or sometimes as mucE as 5,000 feet. 
It is now largely cultivated both as a sEade or ornamental tree and as a 
source of rubber. For tEe latter purpose plantations were establisEed in 
Java as early as 1872, and in Assam in 1874. 

INDIA-RUBBER PLANTATIONS,— l^iom tEe Assam Forest Depart¬ 
ment Reports of 1897-8 it may be learned tEat 88 acres were planted 
witE tEis fig in Kulsi during 1873-7, and tEat in 1898 tEere were 2,411 
trees on tEat plot Eaving an average EeigEt of 87 feet 8 incEes and mean 
girtE of central bole of 6|- feet; furtEer that in 1878, 13 acres were 
planted, and tEe trees were in 1898, 81 feet in EeigEt and 9 feet in 
girtE; tEat 25| acres were planted in 1883, and tEe trees on tEis 
extension were, wEen reported on, 67 feet in EeigEt and 5 feet in 
girtE; and lastly tEat in 1884 there was a still furtEer addition made of 
33|- more acres, tEe trees of wEicE were found in 1898 to be 55 feet EigE 
and 4f feet in girtE. In tEe report for 1904-5 {Prog, Rept For. Admin, 
Assam, 9) it is stated tEat “ 56J acres were exploited, 4,100 trees tapped 
and 2,550 lb. of rubber obtained. TEe yield of rubber varied from 62J 
lb. per acre in tEe plantation of 1878 to 30J lb. per acre in Block II. of 
tEe plantation of 1883.” ‘^TEe cost of tapping was Rs. 672 or annas 4, 
pies 3 per lb.; and of tEe rubber obtained, 1,488 lb. were sold for 
Rs.4,020-6, or Rs.2-11-3 per lb.; 3 lb. were kept as a sample and 
1,059 lb. sent to London for sale.” 

In tEe CEarduar plantation there were in 1898, 1,700 acres under this 
fig. Experimental tappings were made in 1896-7 and 1897-8. These 
gave for 21 trees 46 and 48 lb. of rubber respectively, i.e. 2*19 and 2*29 lb. 
per tree. TEe rubber produced was in England valued at 25 . Zd. to 25 . 9d. 
per lb. ^ In the report for 1904-5 it is said that “ in the CEarduar and 
Bamoni Hill plantations, Darrang Division, 367| acres were worked, 7,103 
trees tapped, and 9,817f lb. of rubber obtained. TEe yield of rubber 
varied from nearly 37 lb. per acre in compartment 3 to 17J lb. per acre 
in compartment 11 of CEarduar. In Bamoni Hill plantation only 5 lb. 
per acre were yielded, but this is accounted for by tapping being confined 
to small suppressed trees.” Home {Ind. For., 1899, xxv., 70) estimates 
the annual yearly outturn from these Government plantations at 8,000 lb. 
of rubber, which at 25. M. would give a gross return of Rs. 16,000 or a 
net retmn of Rs. 10,400, or say 9 per cent, on the capital cost of the 
plantations. But does this estimate include the cost of management, 
rent and interest ? Plantations on a much smaller scale have been 
attempted in Madras and Mysore. 

. ^^^^^<I^TION.—AGGOT:6mg to Claud Bald, “ the prime requirements for 
Msmg this rubber are two : high, or well-drained land, and a hot steamy climate.” 
Fruit IS produced from March to October, but according to Bald, the best seed 
IS obtained in the hottest months. May, June and July. When collected the 
iruits or figs are dried in the sun and mixed with powdered charcoal to preserve 
them, are about the size of peas, and at the time of sowing are broken 

up, and the seed thus sown mixed with portions of the disintegrated fruit. Light, 
sandy loam is most suitable for seed-beds and the best time for sowing would 
appear to be durmg the rains, viz. from June to September; but in some of the 
government experiments the sowings are made in January and others in October. 

• ^ boxes covered with glass. The seed 

is lightly scattered over the surface of the ground, and germinates about three 
inon hs l^^r. But the drainage of the beds must be perfect, and the ground 
allowed to become neither very wet nor very dry, and at the same time the plants 
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rnTOt be shaded from the sun for some time. When 2 to 3 inches high, the 
*Th^v * 1 ° nursery-bed, weU rail.d and 

apart- When 

ferahlB +n yafa’ if P'^* ™ their permanent positions, but it is pre- Transplanting 

^®“i“ *^®y a^® 10 to 12 feet high, so as to 

rahW*OTo®®'*®^ animals. In artificial planting it is found that 
f’hrnno-iw'w f ^ OH molinds. In the Kulsi plantation of Assam, lines are cut 

centre to centre. On 

+Vr.A^ stakes are put up 25 feet apart. Round each stake a mound 

JSo ’t 5®®^ which the rubber seedlings are planted. In the 

Chardmr plantation the lines are 100 feet apart and the trees planted 50 feet 
cl^red lines of 20 feet were found insufficient and so were widened 
f^®cking drip and affording the Hght necessary for full 

propagated from cuttings, which must be from oattin-^s. 
young shoots obtained by pollarding several branches of an old tree and 

allowing them to send out shoots. The best time to take cuttings is May and 

^ Assam the epiphytic tendency of the plant has been Epiphytic 

simulated by tying seedlings or cuttings growing in baskets on to trees and T^dmcy. 
allo’^ng them to become attached to and to kill the trees in the way already 
mentioned. Gamble gives a full account of the methods of propagation pursued 
m various plantations which the reader should consult, as also the pamphlets by 
Bald and Coventry. -t' r j' 


INDIAN CAOUTCHOUC. —Most of the India-rubber procured from India has Indian 
been collected from wild trees in the natural forests. It is collected by the hill Caout- 
tribes m tracts beyond the British frontier, and sold to the people of the plains chouc. 
m the form of balls that have to be carefully examined for stones or mud placed 
m the centre. The Government plantations have recently begun, however, to 
contribute a superior rubber, the proportion of which is likely to be yearly in¬ 
creased. The latex is collected during the dry months. Eight oblique cuts are Method 
made on the main stem, sloping downwards and at a little distance from each of Collection, 
other. The best tool for making these incisions is said to be a carpenter’s gouge 
worked with a small mallet. These incisions should not be deep, as the milk is 
secreted just below the outer bark, and the lowest should be about 4 feet from the 
ground. Below the incisions pots or halsies are tied round the tree one under¬ 
neath the other, which are left attached for the day. The trees should be tapped 
only once in three years. If tapped yearly they are liable to die. A few spoonfuls 
of a watery solution of alum are usually put in each vessel of milk, after it has Alum used in 
been purified of extraneous matter. The milk coagulates and the rubber is ex- Coagulation, 
posed to air on sticks and allowed to drain for a week. In a month it is ready 
for the market.^ The yield from each tree in the Assam plantations at the present Yield, 
day is approximately 8 oz. per annum, and the average age of the trees is 
about 26 years; but according to some writers, the trees may be tapped at 14 years, 

E. S. Carr’s remarks {Ind. For., June 1905, xxxi., 335-7) regarding method of 
pursued in Assam and the coagulation of the rubber should prove in¬ 
structive to those interested in the subject, and an article by Mann {The Tapping 
of Assam Rubber, in Agri. Journ. Ind., 1907, ii,, pt. iii., 277-9) should also be 
consulted. 


Recent Publications.—Mann {l.c. 393) reviews in a forcible manner the opinions Governing 
and conclusions arrived at by Bald, Coventry and Eardley-Wilmot (in the most ^'actors, 
recent publications mentioned above on the subject of Indian Jficus eiasUen). 

He writes, “The factors which will determine the practical success of Assam 
rubber may perhaps l^e set out as follows :— 

(1) The initial or capital cost of forming a rubber plantation and bringing 
; it into bearing. 

m (2) “ The age at which the trees will commence to yield, 

jf (3) “ The yield which may be expected per tree and per acre. 

(4) “ The cost of working a bearing plantation, collecting the rubber, and 
placing it on the market. 

(5) “ The value per pound of the rubber produced. 

(6) “ The permanency of the plantation.” 

Mann endeavours to obtain from the publications in his hands an answer to 
each and every one of these issues, or to show where and in what way available 
particulars are wanting. His object is, from first to last, to ascertain if experience 
and knowledge obtained in North-East India justify extended cultivation by private 
private enterprise, and the form which it should assume. As he confesses, his Enterprise. 
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nrfi disanDomtiiiff. He continues, “ The prospects are so doubtful, 
sappointmg. y suceessM^so poor as compared with the culture of Para or Caetilloa 

r^bbel x^ Cey^rthe Malay States, or even South India, that one is mclined 
^rcoiider ^y large extension of the culture of ci«a*»c» m North-East 

r Jil as out of the question. And I must say that this impression has been very 
steragly confirmed by almost all that I have seen in these districts if the Assam 
TObblr is to be culti4ted as a separate industry. On the present e^dence the 
Crth of time which it is necessary to wait for returns the smallness of the returns 
S they are obtained, the doubt as to the rn^ket fifteen or twenty years hence, 
would seL to make in;6stment in Assam rubber culture, as a separate ventoe, 
a very doubtful speculation in North-East India at any rate. I do not see how, 
at the rate of outturn obtained now at Tezpur, inore than Es. 15 to Es. 18 per 
acre profit could be obtained per annum ; and even if this were multiplied by four 
ft wo^ld hardly be attractive enough to induce an investor to wait over twenty 
vers for the result. In fact, the only possibility of culture would 

Lem to be as a by-product to tea culture, on land now waste and unsuitable for 
By-prodaot case the growth of Assam rubber may afford a means of turmng 

^ land tSrofitable Mcoult which would otherwise only remain useless to its owners. 

^ . T+ he that future discoveries with regard to improved methods of tappmg, 

^erreSioS of So^h ^ of tapp4 the phmts annually without injury. 
Methods. f crowing a laSer number of healthy heavily-yielding plants on the sa^ area, 

maL alter the opiLon above expressed. But as it stands, and with the date 
Se u?in the two pamphlets imder review, I feel that no other conclusion is 
pSirthan that ASsatfi rubber culture can only contmue as a dependent of 
mother larger and more profitable industry, and then can only occupy the 

rhemical representative sample of 1003-4 rubber from the Charduar 

completely sMuble in chloroform, carbon disulpMe and benzene, md parhaUy 
in ettier The analysis was as follows:—caoutchouc 76'67 per cent., r^m 19 2, 
SbS4d matt» bl dirt a4 insoluble matter 1-7 moisture 0-0 ash m 
dirt 0-5. A high percentage of resin appears characteristic of rubber from the 
Charduar plantation. No precise data are available to show how the composition 
of rS.btr wies with the age of the tree or locality from which produced. A 
spectoen orisslm rubber examined by Hooper gave the followmg :-resm 
12-65, caoutchouc 85-95, water 1-0 and inineral °^’gY?oo® w^^^ 

A-nrlamfl-n Tiihbf^r ffi'om tliis tree) save resin 4*87, caoutchouc b7 uo, water oi 
and"^mLter “-50 per Lit There is thus a wide diversity m com- 
posiUon which it seems essential should be explamed. _ _ 

Trade Trade.— The imports into India across its land frontier, more especially 

into Assam, are considerable. During the year 1901-2 these came to 1 470 
owt., valued at Es. 1,55,666 ; in 1902-3, 733 _cwt. valued at Es. 65,912 
in 1903-4,1,601 cwt., valued at Es. 1,66,629 ; in 1904-5, 3,083 ewt., valued 
at Es 3 60,773 ; in 1905-6, 2,587 cwt., valued at Es. 3,o6,413 ; and in 
1906-7, 2,330 cwt., valued at Es. 3,03,194. Of these amounts a very larp 
proportion usually comes from tlie Naga and Mislimi Mils. Eecently the 
Government plantations have begun to contribute to the^ annual supply 
Exports. something like 3,000 lb. The exports from India to 

caoutchouc (mostly the produce of -F. elasUca) were m 19f-4.c^., 
valued atEs. 3,47,196, and in 1906-7,4,489 cwt., valued at Es. 11>18,487, 
but the traffic fluctuates very greatly, especially the suppty f^ 

Burma, for in 1899-1900 the foreign exports were returned at 8,ih9 
valued at Es. 15,80,729. These foreign exports are usually drawn from 
Bengal (including Assam) and Burma, and are consigned chie^ to the 
United Kingdom and the United States. In a report furnished by £e 
Director of the Imperial Institute (Feb. 3,1905) the value of the Charduar 
Price Eeaiised. rubber is stated to have been 3s. 8d. per lb. on the London market. Tbt 


Trade. 


Exports. 
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insulating purposes, however, the value of this rubber is stated to be only 
35 . ^d. per lb., owing to the large quantity of resin which it usually contains. 

[Gf. Mann, BepL on Oaoutohouo Tree in Durrung Dist., in Journ, AgrL~ 

Hort. Soc. Ind. (Select.), n.s., 1869, i., 71-81 ; For. Admin. JEtept. Beng., Assam, 

Burma (many passages during past ten to fifteen years); Ind. For., 1890, xvi., 

473-4; 1893, xix., 346-52 ; 1897, xxiii., 240-1, 420-1 ; 1898, xxiv,, 206-9 ; 

1899, XXV., 63-4 ; 1900, xxvi., 569-85 ; Kew Bull., 1891, 97-100 ; 1892, 68, 70 ; 

1896, 171-4 ; 1898, 177-81, 312; Morris, Cant. Lect., l.c. 1898, 785-9 ; Thomson, 

Bept. on Huhong Valley and Upper Mamhong Basin, 1895, 10-7 ; R.E.P., Comm. 

Circ., 1896, Nos. 3, 12; 1897, No. 1; 1898, Nos. 5, 10; 1899, No. 2; 1900, 

Nos. 8, 11, 12; 1901, Nos. 1, 4; Gaz. Upper Burma, 1900, ii., pt. 1, 325-35; 

Ribbentrop, For. in Brit. Ind., 1900, 198-221 ; Nisbet, Burma under Brit. Buie 
and Before, 1901, ii., 77 ; Mukerji, Handbook Ind. Agri., 1901, 488-9 ,* Imp. Inst. 

Tech. Bepts., 1903, 145-57 ; Jumelle, Les Pi. a Caout., etc., 1903, 11, 13, 17, etc. ; 

Journ. Soc. Chem. Indust., 1904, xxiii., 1154; Bev. des Cult. Colon., 1904, xiv., 

246 ; Tschirch, Die Harze und die Harzhehdlter, 1906, ii., 1010-2 ; Wright, Cocoa, 

1907, 80 ; Wright, Buhher Cult, in Brit. Empire, 1907, 27-8.] 

Funtumia elastiea, Stapf ApocYNACEiB. This is the ire or Lagos Rubber Lagos 
plant, which previously was known as Kichxia elastiea. It is being experi- Rubber, 
mentally grown on the Nilgiri hills, etc. \_Cf. Morris, Cant. Lect., l.c. 776-7 ; Kew 
Bull., 1895, 241-7; 1899, 29-35; Agri. Bull. Straits atid Fed. Mai. States, 1903, 
ix., 136-8; Bull. Imp. Inst., 1903, 160-3; Johnson and Thiselton-Dyer, Buhher 
Bepts. of Gold Coast and Sierra Leone Col. Bepts. Misc., 1904, No. 28 ; Wright, 

Cocoa, 1907, 79 ; Kew Bull., 1907, 187.] 

Hancornia speciosa, Gomez; Apocynaceje. This yields the Mangabeira or D.E.P., 
Pernambuco Rubber of commerce—exported from Brazil (Kew Mus. Guide, iv. 365-72. 
1907, 148). Para or 

Hevea brasiliensis. Mull. Arg.; Hemsley, Kew Bull., 1907, 154; Euphoe- Hevea 
BiACE^. The Paea Rubbee Teee. This and one or two allied species occur Rubber, 
in the forests of Central and Northern Brazil, and in the forests of Para from 
the mouths of the Amazons, south and west. They all yield rubber. The region 
indicated has a climate remarkable for its uniformity of temperature, 87° P. 
midday and 74° F. at night, the mean being 81° F. and the highest record 95° F. 

The rainfall occurs principally in January to Jrme, the maximum being in April, 
when it reaches 15 inches. It is a very healthy region with a remarkably 
fertile and continuously moist soil. The trees grow rapidly and attain some 30 
feet in three years. 

By far the best rubber is obtained from the species of this genus. In 
fact, where Mevett can be profitably grown it will never pay to cultivate any 
other rubber plant. The rubber afforded is stronger and possesses a much higher 
breaking strain than that of any other plant, its tenacity being due, so it is thought, 
to the method of coagulation. Once established, Jaevea requires but little care, 
and rough weeding will suffice. It is, however, liable to several pests, more Protection 
especially canker, and has to be protected from browsing animals (deer, etc.) N'ecessary. 
when in the young plantation stage. The trees may be tapped when about six Six-year-old 
years old, but they come into full bearing in eight to ten years. Success is closely Tappings, 
connected with the methods of tapping and curing pursued ; absolute cleanliness 
is indispensable. The bark of the trees about to be tapped should be first Method of 
cleaned and the V-shaped cuts on the perpendicular central chaimel made with Tapping, 
decision and thoroughly cleansed before the millc begins to fiow. Bust, sand and 
other impurities greatly lower the value of the rubber, since they can with diffi¬ 
culty be subsequently removed. Beliberate adulteration once proved will 
permanently ruin a plantation or source of supply. 

INDIAN ACCLIMATISATION .— ^This rubber tree has been successfully culti- Indian 
vated in Mergui and Tavoy. It has also been fully acclimatised in the south- Produc- 
west districts of Ceylon, where so much attention has been paid to the pre- tion. 
paration of the rubber that it has actually fetched a higher price than that 
from the indigenous home of the plant; but while, owing to its purity, it is 
valuable for waterproofing, it seems to lack the tensile strength of the rubber 
of Para. 

Burma. —^In the Dictionary will be found a brief review (an abstract from History. 
Thiselton-Byer’s report) of the historic facts regarding the introduction of 
this plant into Asia from seed germinated at Kew. The first endeavours 
in Burma date from a small consignment of plants sent to Mergui by Sir 
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Gwrge King in 1877. A second consignment was obtained in 1879 from Ceylon. 
In 1884 some of the better established plants began to seed, and an acclima¬ 
tised stock of seedlings was thereby obtained, Manson, in Ms Short History 
Mergui ^ . of the Mergui Rubber Plantations of that Province, has carried the record to the 

Plantations. present date. In May 1900 sanction was accorded for the gradual formation 
of a plantation of 10,000 acres of Mevea trees. This was to be located, 5,000 
acres in the Sandawut reserve and a similar area on King Island. The work 
was started in 1901 by 46 acres being planted out, 12 by 12 feot. By 1904 
1,518 acres had been planted, and the operations have since been \igorously 
prosecuted, annual extensions taking place according to the scheme sanctioned. 
The purpose in view has been to demonstrate the commercial possibilities of this 
rubber cultivation in Mergui. Already 929 lb. of rubber have been produced 
and the nurseries, according to the last report, contained 600,000 plants, with an 
addition of 100,000 self-sown seedlings in the original experimental garden. In 
the Annual Report Porest Administration of the Tenasscrmi Circle (1904-5 
31-3), W. F. L. Tottenham, Conservator of Forests, gives the results of a 
Tield.i further year’s efforts. The total amount of dx’y rubber collected during 1904-5 

was 1,450 lb., of wMch 54 lb. 6 oz. were collected during the rains. The cost of 
collection came to about 11 amias per lb. The area was intended to have been 
extended by 1,250 acres, but owing to an outbreak of cholera only 818*65 acres 
were added to the plantation. Of that expansion 736*87 acres were in Mergui, 
and 81*78 acres on King Island. The conservator of the Northern Circle (Z.c. 52) 
says that Mevea has not proved a success in the Katha Division. Hooper {Rept. 
Labor, Ind. Mus. (Indust. Sec.), 1906-7, 6) mentions the result of examination of 
asample taken from awliite-ant’s nest f/a.-^frof ). Therubber was of great 

excellence, the resin having apparently beoxi extracted by the ants. 

Thus, then, it may fairly be said that Brandis, who early foretold success 
for Tenasserim Para-rubber cultivation, has been abundantly confirmed, and 
Private the future seems destined to see largo developments. Already private enterprise 

Jiuteiprxse. jg engaged in the business, and doubtless when the possibilities in this direction 

of its forest property have been fully established, Government may withdraw. 
(Ind, For,, Sept. 1905, xxxi., 330-4). For methods of propagation and systems 
of tapping the trees, consult the technical publications, moro especially the 
circulars issued by the Director of the Royal Botanic Gardens, Ceylon. 

South . South India. —A good deal of interest has recently been taken in the possi- 

India. bility of Travaneore and even of Mysore becoming hopeful localities for Para- 

rubber cultivation. It is said by planters and others that thousands of acres of 
heavy forest-land, below 1,000 feet in altitude, exist that possess rich soils and a 
liberal rainfall, eminently suited for rubber, but which at present are valueless 
because not put to any purpose. Some progress has, however, been made, but 
‘ taking South India as a whole, Para rubber has not so far been the unqualified 
success anticipated. A writer in the Madras Mail (March and April, 1905) 
seems to take a hopeftil view, however, and the subject has by no means been 
abandoned. 

Bengal. Bengal and Assam. —Considerable efforts have been made to organise Para- 

rubber plantations in Northern and Eastern India, but with little encouragement 
so far. The trees have been planted out in Kurseong, Jalpaiguri and Buxa, but 
the reports of the Forest Department cannot be said to be favourable. [Of, 
Mann, Cult, of Para Rubber in North-Fast Ind., in Agri. Journ, Ind., 1907. 
ii., pt. iii., 273-6.] 

[Cf. Robert Cross, Rept, Investig., 1877, reprinted in Ind, For., 1879, iv., 
5—26; Notes on same, l.c. 1882, viii., 62—5; Temple, The Rubber Industry in 
Amazonas State, Dipl, and Cons. Repts. Brazil, Misc., 1900, 530 ; Agri. Bull. Straits 
a^ Fed. Malay States, 1903, ii., 99-106 ; Willis, Circ. Roy. Bot. Card. Ceylon, 1898, 
No. 4, 23-36 ; 1899, 105-68 ; Kew Bull., 1898, 241-77 ; Morris, Cant Lect., l.c. 
760-69; Mukerji, Handbook Ind, Agri., 1901, 485-9 ; Stanley Arden, Rept. Fed. 
Malay States, 1903; Agri. Bull. Straits and Fed. Malay States, 1903, ii., 1-4, 
44-8; Thiselton-Dyer, Ten-year-old Trees, 70-1; Rodrigues, The Heveas or 
Seringueiras, 12-6, 57-61; Pears, On Preparation of Crude Rubber, 1904, hi., 
119-20, 169 ; De Indische Mercuur, 1904, 309-10, 327-9, 330, 439-40; Agri. 
Bull. Straits and Fed. Mai. States, 1904, in., 311-9, 339-88, 405, 412-8, 441-2; 
Hawaiian For. and Agri., 1904, 290-1; Trop. Agrist., 1905, 446-8 ; Johnson, Cult, 
and Preparation of Para Rubber; Tromp de Haas, Results of Exper, Tappings 
of Hevea Brasilienais, in Cult. Econ. Card. Tjikeumenh, 1900-4, transl. in 
Agri. Bull. Straits and Fed. Mai. States, Aug. 1905, iv.; Bull. Imp. Inst., 
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iQfi4 ii. No. 3, 187-91 ; Agri. Bull. Straits and Fed. Mai. States, 1905, 1-3, 

71 - 7 ’ 226-30*; Cook, Cult. Cent. Am. Buhber Tree, XJ.S. Dept. Agri. Bull, No. 

Ind. Bull, 1906, v.. No. 3, 210-5; Trop. Agrist., 1906, xxv., 216-21, 

306-W * Wright and Bruce, Bara Buhber in Ceylon, Agri. Journ. Roy. Bot. Card. 

Cevlon 1906, hi., 56-86 ; Utilisation of Para Rubber Seed-oil and Cake, in Bull 
Imn Inst., 1903, 156-9; 1904,22-3; Tschirch, Die Harze und die Earzbeh'dlter, 

19(% 993-1005; Butler, Disease of Rubber Trees, in Agri. Journ. Ind., 1906, 

-nt hi 260-1 ; Sly, Rubber Exper. in Bomb., 1906, i., pt. iv., 415-6 ; Rubber 
Sxler. inBoml., 1907, ii., pt. i., 80, 85-92; Wright, Cocoa, 1907, 77-8 ; Wright, 

Rubber Cult, in Brit. Empire, 1907, 18-9. 

LandolpMa KirMi, Dyer, and L. owariensis —East and West African Rubbers; D.E.P., 
Apocykaceje. a genus of climbing plants, met with in Africa, of which several ysr., 372-4. 
species afford rubber. To Sir John Kirk is due the honour of having first directed African 
attention to these plants. Sir George King, in the Annual Report of the Royal Rubber. 
Botanic Gardens of Calcutta for 1880-1, reported the germination of seeds obtained 
through Kirk. The plants imfortunately, however, subsequently died. At the 
Nilanibur plantation of the Nilgiri hills, further efforts were made to acclimatise 
this plant. About the same time thirty-four plants were reported as doing well 
in SOTith Malabar. In the report of the Government Botanic Gardens, Bangalore Introduction 
(1897-8), it is spoken of as growing' like a weed. In the Report for 1902-3, 

Cameron wrote : “ Much nonsense has been written lately concerning a new rubber . 
plant Thoiionii found on the French Congo.” . .. “ The latex of this 

Httle shrub, which is only half a foot high, is chiefly stored in the root.” “ The 
African genus rjandoipJiUt promises to be a large one, and doubtless all the species 
raay be found to contain latex. We have one or two species on trial which grow 
well. But as climbing, plants they are not, in my opinion, very suitable for rubber- 
farming in this country.” Manson {Ic. 8) observes that the Landolphias have 
recently been tried in Mergui and in the Rangoon Division of Pegu Circle. [Cf. Ind. 

For. 1882, vii., 233-7 ; 1897, xxiii., 61-3 ; 1900, xxvi., 129-34, 313-30; Annals 
of Botany, 1900, xiv., 203 ; Christy, New Comm. PI, No. 1, 8-10, and plate; 

No. 6 64-'6; Kew. Bull, 1899, 35-9 ; Morris, Cant. Led, l.c. 1898, 773-6, 

779-82 * Sadebeck, Die Kultergew. der Deut. Kolon., etc., 1899, 270—7 and plates; 

Rev. des Cult. Colon., Feb., 1900, 121 ; 1901, 218 ; 1902, 75 ; Bull Econ. Madag., 

1902 143 145-6, 251 ; Imp. Inst. Tech. Repts., 1903, 152-4; Jumelle, Lea Pt. 
h Caout. et d Gutta, 1903, 284-352 ; Agri. Journ. Natal, 1903, 26 ; Bull Imp. Inst., 

1903, 68-71, 168-9 ; 1904, 94^5; suppL, 95-6, 105-6, 153-6; 1905, 221-2; 

Bull Imp. Inst., 1905, iii, 14-8; De Indische Mercuur, June 1904; Tschirch, 

Z.c. ii., 1013-4.] 

Manihot Glaziovii, Muil. Ary.; EtjPHOUBiACEiE. Ceara Rubber, Scrap Rubber, D.E.R., 
Manicoba Rubber. Cross described the tracts in Brazil where he found this iv., 374-8. 
plant as possessing a dry arid climate for a considerable part of the year. The Ceara 
rainy season, he says, begins in November and continues till May or June, Rubber, 
though there are occasionally almost rainless years; the temperatixre ranges 
from 82° to 90° F., and the altitude is about 200 feet above the level of the 
sea. Ceara is a coast town in lat. 4° S. . x j- 

In the early experiments at acclimatisation of rubber trees in India (1876 
and subsequently) it was ascertained that while Ceylon had better be treated 
as the centre of the experiments with M&vea and CasUiioa. rubbers, Calcutta 
might with advantage be made the depot for Ceara. ^ Sir George King accor- 
ingly wrote, in the Annual Report of the Royal Botanic Gardens of Calcutta for 
1880-1, that the Ceara rubber trees continue to grow vigorously, and a few 
are now beginning to yield seed. In the same year, in the Annual Report SoutTi India. 
of the Botanic Gardens, Nilgiri Hills (Barliar), it is said that the Ceara 'fcrees are 
now completely established. Lawson, for example, wrote that Ceara trees grow 
very rapidly, and to all appearance thrive well; but I have been wholly unable 
to extract rubber from them in anything like a paying quantity, and every one 
else hitherto has also failed.” In the report for 1890-1 the record is made of 
eight trees having been tapped for rubber. In the Report of the Conservator of 
Forests, Madras (1891-2) it is stated that in North Malabar this rubber tree 
grows like a weed and some of the trees are 46 feet high. In 1895—6, 309 
trees were tapped in South Malabar and gave an average of 1 oz. per tree of 
dry rubber, valued in England at l^f. Qd. to la 9d. per pound. Mr. R. L. Proud- 
lock, in 1898, tapped a tree eighteen years old in the Barliar garden, and by a 
single tapping obtained 2f oz. of dry rubber. Ceara, he adds, is quite at 
home and will grow almost anywhere on the Nilgiris up to 4,000 feet in al- 
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titude. Mention is often made of a fairly extensive cultivation in South Coim 
batore. Cameron (Superintendent of the Botanic Gardens, Bangalore) has 
repeatedly reported on this rubber. Experiments were commenced with it 
as early as 1879. After enumerating the production and distribution of seed 
trom the gardens during the past twenty-five years, he adds that Ceara 
rubber is now tolerably common in many parts of the Province. In a renort 
published m the Mysore Gazette, April 1904, he further gives useful particulars of 
planting, propagation and tapping of the trees. In the Forest Dept. Reports 
of Burma mention is mad© of successful acclimatisation in Mergui. In 1896 a 
. valuation of 2s. a pound for the rubber was obtained. 

Attiiined. hardly necessary to deal with other reports since enough has already been 

turmshod to give a fairly satisfactory conception of the efforts made and results 
attained in India. But it may be useful to conclude with the following as in- 

dieatmg the opinions held by experienced scientific authorities in Europe •_The 

summarises the results obtained somewhat as follows:—!. The plant 
is readily propagated by seed or cuttings. Seeds are abundantly produced in 
almost every part of the world where the plant has been introduced. Sowing 
in the permanent position is universally adopted in Brazil. 2. The Ceara rubber 
pliant IS very hardy, a fast grower, free from insect and fungoid attacks, requires 
httle or no attention when once established, and thrives in poor, dry, rocky 
soils imsuited to almost any other crop. Large plantations only are lilcelv 
to prove remunerative. 3. It produces a good class of rubber, second only to 
the best Para. The yield is small per tree, but a return is obtained earlier than 
from any other species. Under skilful treatment the trees may be tapped twice 
yearly, and last in a productive state for fifteen to twenty years. 4. In spite 
therefore, of the apparent want of success in Ceylon and other countries the 
mereasing importance of rubber suggests a reconsideration of the merits of this 
interesting plant. 

starcli-yieldin^^ ^ Both in India and Burma mention is made of the fact that the large starch- 

xuDua. yielding tuberous roots of this tree have been discovered by the wild pigs 

and considerable damage done by them in seeldng out and devommg 
Wi© tubers. This fact suggests the possibility of these starch-yielding tubers 
becoming an additional source of revenue, should an extended cultivation take 
.9^®ss, Ind. For., 1879, iv., 27-45; Notes Ceara Rubber in Ind 
For,, m2, vni., 58-61 ; 1897, xxiii., 456-8 ; 1898, xxiv., 460-1 ; Proc. Madras 
Board Oct. 1894, No 712; Nov. 1897, No. 914; 1899, No. 518; Aug. 
1904, No. 906; Morris, Cant. LecL, Ic. 1898, 765-70; Kew Bull, 1898, 
1-15; B.E.P., Co7nm. Circ., 1897, No. 8; 1901, No. 4; Kept. Bot. Card. Nil- 
gin Bills, 1902, 8; 1902-3, 9-12; 1903-4, 5-8; Imp. Inst. Tech. Repta., 1903, 
147—8; Tschirch, l.c, 1906, ii., 1006—7; Rubber Fxper. in Bombay, in A.Qri 
ii., pt. i., 80-1 ; Wright, Rubber Cult, in Brit. Empire, 1907! 
21-2; Wright, Cocoa, 1907, 79.] 

D.E.P., Parameria glandulifera, Benth. ; Apooynaoeje. The Talaing Milk Creeper. A 

LV., 361. climbing evergreen shrub of the borders of tidal forests on the sea coasts 

of Tenasserim and the Andaman Islands. It is known as talaingzoTc in Burma. 
It would appear to have sometimes been confused with vvuioitgMmia, etiuHs. 
rhe milk is obtained by a somewhat destructive method of cutting the stem 
into short lengths, and allowing the milk to drain into vessels containing water 
at a temperature of 104® to 122® E. On agitation the milk coagulates. The 
Propagation. plant may bo propagated by cuttings with great facility. The yield seems to 
Held. be remarkably high and the rubber of fair quality, perhaps equal to that of 

Mimn elaHtiea. Hooper {Rept. Labor. Ind. Mm. (Indust. Sec.), 1906-7, 6) gives 
the analyses of tliree samples examined. They contained 92*39, 95*1 and 96*7 
P®! caoutchouc. A sample from the Andaman Islands he found {Ic. 

IJOo—6, a. 5) contained 92*5 per cent, of caoutchouc, 6*4 per cent, resin and 
1*0 per cent, ash. In spite, therefore, of all that has been said to the con- 
ti’ary, this source of rubber seems worthy of more careful consideration than 
has as yet been meted out to it, and it seems probable that some cheaper 
rethod of and more economical process of collection might be devised than that practised 
o ec ion, at present, while the cost may bo brought within permissible commercial 
limits. 

In this connection it may bo added that the percentage of ash is an important 
factor in determining the values of rubbers. The following average returns 
may, therefore, be of interest:—Para rubber, 1 to 2*5 per cent, ash; Ceara rubber, 

2 to 3 per cent, ash; Assam rubber, 4 to 6 per cent, ash; Parameria rubber, 
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6'4 per cent, ash in dry rubbers. [(7/. Wright, Rubber Cult, m Brit. Empire, 

1907, 28.] ^ 

Rhynchodia WallicMi, Benth. ; Apocynacejoj. A lofty evergreen climber of 
the Sikkim Himalaya at altitudes of 2,500 feet, also met with in Assam, Sylhet 
and Burma. Attention has recently been directed to this plant as a new source 
of rubber by Mr. Hearsey of the Forest Service, Burma. A sample of the rubber 
was furnished in August 1903 by the Reporter on Economic Products to Prof. 

W. R. Dunstan for examination. The report, dated May 1904, shows the 
rubber to contain 89*0 per cent, caoutchouc, 6*7 per cent, resin, 4*3 per cent, 
dirt, and 0*51 per cent, ash (included in the dirt). It is thus of good quality, 
but^about 1*5 per cent, of the caoutchouc was insoluble in the usual solvents. 

The brokers* report on the sample was to the effect that, at present prices, it yaination. 
would realise 3s. 6cZ. per lb. Dunstan then adds that if supplied of similar 
quality to the sample examined, it would always sell readily. 

Sapium biglandulosum, Mueii. ,* Euphorbiacejs. Yields Colombian Scrap or 
Virgen Rubber from British Guiana and also Bolivian Rubber. \Gf. Kew Mus. 

Guide, 1907, 189.] 

Urcedla elastica, Roxb., and U- eseulenta, Benth. {Ghavannesia esculenta, A. DO.) ; b.E.P., 
Apooykaceje. These climbing shrubs yield caoutchouc of good quality. The 361-3. 
former occurs in Malacca and Penang and the latter in Burma; common all 
over Pegu and met with in Martaban and Tavoy. It is known as hyetpanng 
(Burma) and tophet (Karen). 

This rubber appears to have been first described by Br. Thomson in 1858, 
subsequently by Mason (1860), and in 1874 StretteU wrote a special illustrated 
pamphlet on the subject {The Caoutchouc obtained from Ghavannesia esculenta). 

Sir W. T. Thiselton-Dyer, as in the case of all the other rubber-yielding plants, 

contributed largely towards the development of our knowledge of the present 

species. The Forest Administration Reports of Burma contain, almost yearly, 

numerous brief references to it and its rubber. In 1897-8, for example, mention Burma Supply. 

is made of 2,342 plants being in the Palon and Kimpadi Plantations of Rangoon, 

which were started in 1874. Perkin {Girc. R.B.O. Ceylon, 1899, 16.2) observes 

that “ the latex from the thin stems, such as bear the leaves or have recently 

shed them, forms a sticky substance when moulded between the finger and 

thumb. The plant resembles ittsuiioa in this respect. The latex both from 

the pith and the cortex of the young stem is sticky, hence it looks as if the true 

caoutchouc is only formed in the secondary bast.” Manson (Z.c., reprinted as 

Comm. Giro., 1901, Ho. 4, 12) gives many useful particulars. 

In the Proceedings of the Government of India {Forests, June 1904, No. 5, 

18-9) a collection of official communications has been brought together, 
extending from May 1903 to January 1904, that gives the most recent ex¬ 
perience and results in tapping tl^e Urceoitt, plants in the special plantations Resulfe. 
of this species. They can hardly be regarded as conclusive, though highly 
instructive. On March 21-5, 1900, 469 creepers were tapped, each with 
thirteen cuts, and the yield came to 11*454 lb., which was not weighed till 
April 20, 1903. This cost Rs. 29, or Rs. 2*53 per pound. The second tapping 
took pl€w 3 e on December 14-24, 1900, of 508 creepers, each receiving 30 cuts 
and yielding 9*853 lb. of rubber, which was weighed on January 25, 1901, and 
estimated to have cost Rs. 51*4 or Rs. 5*20 per lb. The writer of the report 
accordingly comes to the ‘“conclusion that the cost of collection of the rubber 
of Ghavannesia is prohibitive, and that no profitable industry can ever be 
developed in connection with it.’* But as if to show that the experiments con- Indigenous 
ducted and the conclusions drawn from these cannot be regarded as final, he Broduction. 
adds that in the Mon Valley in Minbu district the monopoly of collecting rubber 
from Ghavannesia is sold annually by auction for Rs. 250. It is thus^ clear 
that better results can be and are obtained than in the special plantation of 
this plant near Rangoon. Subsequent experiments seem to show that the 
tappings mentioned are not necessarily conclusive of what can bo done at the 
plantation. 

Dunstan, reporting in May 1903 on samples of this rubber, furnished. Valuation, 
to him for that purpose, observes that this plant yields “ a rubber wliich 
promises to be of some commercial importance, especially if it can be for¬ 
warded in large consignments of the quality represented by the sample now 
reported on.** The analysis showed caoutchouc 81*8 per cent., resin 7*5 per 
cent., dirt 10*7 per cent., and ash (included in dirt) 1*8 per cent., calculated on 
dry rubber. The commercial experts consulted compared the rubber with 
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Tonqiiin, and gave its valuation at 2d. to 2d. Id. per lb. Duiistan then adds 
“ This material is evidently deserving of further attention.” The Agriculture^ 
Ledger (1903, Ko. 10) gives the results of additional chemical investigations 
conducted by Leather, as also a note by Mr. S. Carr, Deputy Conservator of 
Forests, in which the methods of collection of the latex are described. 

Subsequent samples wore forwarded to the Imperial Institute for examination. 
It was reported that tluree contained so liigh a percentage of resin as to throw 
doubts on their being correctly determined botanically. The others showed a 
high percentage of good caoutchouc, and were valued in 1904 at from 3s 
to 4d. a lb. \Cf. Morris, Cant, Lect,, Z.c., 1898, 792; Bull Imp, Inst.. Sent’ 
29, 1904, 156-9 ; Wright, Rubber Cult, in Brit. Empire, 1907, 28-9.] ^ * 

Waioughbeia edulis, Roxt.; AnocYNACEiE. The thitchanhnwe, possibly also 
tulaingno of Burma, and the lati-am of Bengal, is an immense climber met 
with in the forests of Assam, Sylhet, Cachar, Chittagong, Pegu, and Martaban. 
It yields a large edible fruit, which from a general resemblance to the mango 
has suggested the name “ climbing mango.” At one time high expectations 
were entertained regarding mtioHghhein rubber. It has since transpired that 
much of the rubber in question will have to be transferred to other genera, 
and that so far as the Indian species is concerned ( tr. effniis), it must be no 
longer considered as a caoutchouc-yielding plant. Recent investigations con¬ 
ducted by Dunstan have shown, for example, that the very high percentage 
of resin (in some samples 84-0 per cent, with only 10*8 per cent, caoutchouc) 
necessarily exclude it from consideration as a rubber. [O/. Wright, l.c, 29.] 

Trade in India^^rubber and Caoutchouc Manufactures. —Snell 
particulars (p. ^ 654) as can be procured regarding the production 
of^ caoutchouc in India have been given. It remains to exhibit very 
briefly the traffic in rubber manufactures. There are no local (Indian) 
manufactures, so that the supplies of goods are drawn exclusively 
from foreign countries. In 1876-7 the imports of raw caoutchouc and 
of india-rubber manufactures collectively were valued at Es. 1,27,759; 
twenty-five years later (19(X)-1) they came to Es. 6,05,594; in 1903-4 to 
Es. 7,03,003 ; in 1905-6 to Es. 7,78,905 ; and in 1906-7, Es. 10,04,782. 

It may be here added that the imports into Great Britain during 1902 
came to 419,375 cwt., valued at £5,180,262, and in 1906, 607,077 cwt., 
valued at £9,966,620. Of the last-mentioned amount Brazil alone con¬ 
tributed 253,918 cwt., and the total from British Possessions was 90,453 
cwt. The exports equal about one-half the supply (330,252 cwt. in 1906)— 
the country which takes the largest amount being the United States 
(126,969 c^. in 1906). 

INDIGOFERA (INDIGO), the Dye-yielding* Species.—A 

genus of Leguminosze which comprises some 300 species, distributed 
throughout the tropical and warm temperate regions of the globe—-India 
having about 40. Western India may be described as the headquarters 
of the species, so far as India is concerned, 25 (thus fully half) being peculiar 
to that Presidency. On the other hand, on the eastern side of India (the 
provinces of Bengal, Assam and Burma) there is a marked decrease in 
the number of species but a visible increase in the prevalence of those that 
are met with. It is possible, moreover, that many more species afford 
indigo than those specially cultivated for the dye. Accordingly, culti¬ 
vation of richer dye-yielding stocks has been urged as one of the most 
rational methods of improvement. [0/. Watt, Anal. Trade and Comm, 
of Ind., Madras, 1899, 4.] This is of supreme moment in the crisis that 
has overtaken the industry. Prain and Baker {Notes on Indigofera, 
Journ. Bot, 1902, xl., 60-7, 136-44) have furnished a very instructive 
paper, which has already proved of the greatest practical value. So also 
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ISTatal-Java Plant 
Leake {The Localization of the Indigo-ffoducing Substance in Indigo-yielding 
Plants, Journ, Roy- Hort. Soc,, 1905, xxix., pts. 1-8; Annals of Botany, 

1905, xix., 297-310) kas devoted mncli attention to tke selection of stock, 
and tke practical results to be attained thereby. Space cannot be afforded 
here to do more than review very briefly the salient features of these and 
other special studies. This will be attempted while following the usual 
rule of treatment in alphabetical sequence of scientific names :— 

Indigofera Anil, Unn. ; Mant. PI., 1771, 272 ; Praia and Baker, Z.c. 137-40. 

This South American species is grown in Burma, Eastern Indo-China and Southern 
China, but never, so far as we now understand, in India proper. Moreover, 
there would appear to be three very distinct varieties (or perhaps more correctly 
distinct species, closely allied to x. that have to be dealt with in this position. 

These are :— 

(a) I. truxillensis, H.B.K. ; J. tinctoria, var. oUgophylla, DC. An American 
Spekes and very common plant. It apparently was the form cliiefly cultivated 
in the West Indies during Sloane’s time, and is the wild indigo of West Indian 
writers. {(3) L Anil, Unn., uar. polyphylla, DG. ; I. suffrutioosa. Miller, Gard. Diet, 

1768 (ed, viii.), No. 2. This is the cultivated plant— Xivhqvilitl pitzahac of 
Hernandez (Nova. PI Hist, 1651,108), the wild form of which is the x. guittiniaUt, 

Lunan {non Unn.). {y) I. Anil, Unn., var. orthocaipa, DC. 

I. argentea, Bunn, {non Linn.), PL Ind., 1768, 171, an Indian plant that is quite 
distinct from x. ttrticuJata. though often confused with it. 

L arreeta, Hochst. {Schimp., Herb. Abyss. PL, n. 1923, non Benth), in Natal-Java. 
Bichard, PL Abyss., L, 184. The Natal-Java Indigo. This is the well-known 
degendeg {deh indig) of Abyssinia and the chief indigo-producing species of Africa 
outside the area occupied by x. articuiata. It is now. largely cultivated in Java 
under the name of Natal Indigo. Of Java, Praia (in a letter to Barber) says, 

“ In the beginning only x. ti^ieforia, probably introduced from India or Ceylon, 

was grown. This, however, towards the end of the seventeenth century, was 

replaced by x. stt^natr€ina, which held its ground for a considerable time. In 

the West Indies and Brazil the cultivation began with x. , which was 

imported as ‘ Brazil Indigo.’ Later on, however, this plant was displaced by 

a native species x. fi-^toeiUensis, which soon was supplanted by another and better 

native species, x. This species, x. JinU, has spread aU over the world 

and is even now the most widely grown of the dye-yielding mdigoes ; when it 

reached Java it displaced X. sttmcitranfi. In the West Indies x. Anil finally History. 

met with a formidable rival in x. gnatimaiensis and in course of time the latter, Discovery. 

being recognised as a superior kind, was adopted in J ava to the exclusion of x. A^^u. Superior Stock. 

More recently in Java X. gitatiwaien8is\iSiB been found to be less valuable than 

X. arreeta, and the latter has practically taken its place. The historical aspect 

of the subject therefore indicates the advisability of at least giving a trial to 

X. arveeta in Madras. It does not, of course, foUow that the plant will thrive, 

but if it does, it seems clear that it is the best species to grow.^ In Bihar, where 

it has been carefully tried, there are objections to the plant which it is hoped may 

be overcome ; but in Lower Bengal it thrives much better than x. mt^matra^ui. 

The advantages of the plant are twofold. It gives much more leaf, being 
a much larger plant, and it is stated by those interested in the preparation of 
indigo to give a higher percentage of dye from the same weight of leaf.” 

The objections to which Brain refers have been ably dealt with by Leake. 

The plant was found to germinate so imperfectly as to render its cultivation \m- 
profitable. It has the same defect as clover, namely, the seed-coat is very hard 
(Bloxam and Leake, Acc, Research Worh in Indigo, 1905, 33). What is, therefore, 
required is a machine that will scratch the seed-coat and thus facilitate germina¬ 
tion. Recently in the public press of India it has become customary to read of 
“ Natal-Java seed scarified and ready for sowing” (see p. 671). Bergtheil {Ann. Scarified Seed 
Rept. Imp. Dept Agri., app., 1904—5) observes that the Java plant contains more 
potential colouring matter than do any of the plants ordinarily cultivated in 
Bihar. Mr, H. A. Bailey, who visited Java in 1899 on behalf of the Indigo Im¬ 
provements Syndicate, was apparently the first person who pointedly directed 
the attention of Indian planters to this stock. F. M. Coventry furnishes returns Percentages, 
which would seem to justify the opinion that the Java plant shows an increase of Improvement. 
35 per cent, in the amount of green plant cut per acre and of 45 per cent, increase 
in vat produce, over th^ ordinary plant of tbe TJnited Provinces, 
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I. articulata, Goaan, lUust., 1773, 49. TMs is I. argentca, Linn., Mant. PI 

11., 273, non Bnrm. ; I. spicata, Forsk.; I. cwrulea, Poxb. Is the plant which 
yields mtich of the indigo of Arabia and Egypt, still sometimes met with in 
Western India and as far to the oast as Bandelkhand and the Kistna highlands. 
Was formerly the species most largely grown in the Bombay Presidency, but 
nowadays is only occasionally seen under cultivation in Rajputana and Sind. 
Ih'ain says that in the time of Roxburgh and Hamilton (1803-14) the Egyptian 
indigo still survived as an Indian species (probably escaped from cultivation) in 
Bihar, but now it seems to have quite disappeared from that region. 

L longeracemosa, Botvin, Herb .; Baillon, in Bull. Soc. Linn. Paris, 1883, pt. 

1., 399 ; Brain and Baker, l.c. 144. In the letter by Brain, to which reference 
has already boon made, there occurs the following passage:—“In Madagascar and 
Zanzibar there is a species— i. i<pngertf€'‘en»t>Ha. very distinct both from x. Hue.- 
t 0 nia and from r. hh matt-ana —that is valued by the people of these islands 
beyond all the other species they grow, and they grow the following :—(a) and 
chiefly t. AnU, (b) less often i. tinetoria, (c) occasionally x. Hamatt-iina, and (d), 
in the highlands of Madagascar, x. €t rreetaP Brain then adds that as long ago as 
1875-0, Col. Beddome found this very species both in Travancore and Tinnevelly, 
and subsequently it was found by Lawson in Travancore. 

I. tinetoria, Unn., Sp. PI., 1753, 751. Brain and Baker establish two chief 
varieties of this species with several very distinct cultivated states under 
these, some of which may have to be viewed as worthy of distinct specific 
positions. The following abstract may be regarded as setting forth the salient 
points:— 

(a) var. macrocarpa, do. The special forms of this are:— 

The Wild Plant, apparently unloiown to Lmnseus or De Candolle. It was 
found in Nubia by Kotschy in 1841, and specimens which agree with it in every 
essential have also been found in Central India. Regarded as a distinct species 
its name would be x. xtergii, Vatbe. \Cf. Duthie, FI. Upper Gang. Plain, i., 255.] 

The SotJTHEHisr or Madras and Ceylon cultivated stock. This is the 
plant dealt with by Linnaeus in his Flora Zeylanica, and by Burmann in his Flora 
Indica. This particular form would thus appear to have been early cultivated in 
Southern India, though recently it has very possibly been completely displaced 
by X. mtmatrana. “ It was and still is the x. tinetoria of the cultivators in the 
Butch Indies, where, however, the species is not now much in favour. Specimens 
of this form, evidently feral after escape, have been communicated from many 
places both within and beyond the limits of the area where it now is, or formerly 
has been in cultivation.” Brain and Baker, from whom the above has been 
derived, add that they have seen specimens of this particular plant from the 
Philippine Islands; from North Queensland; from the Laccadives, where it is 
described as forming thickets that cover a great portion of Kadamum Island; 
finally from Merwara in Rajputana, whore it is not, and probably never has 
boon cultivated. It is a mid plant in Merwara, growing by the sides of ravines, 
and boars tho vernacular name of jinjini. 

The Northern Cultivated Form. —This is largely in use in Northern India 
from Bihar and Tirhut westward by north to the Banj4b, where its area meets 
that in which some form of x.argentea is grown, and southward to the Circars, 
where x. ti»ietoria occurs. This, throughout the area specified, is the plant 
known mnil, and is the form to which the name x. tinetoria is applied. “It 
is not exactly what Linnaeus meant by X. tinetoria : it is, however, precisely 
what Gaortner intended by x. mtmtttrana, and what Lamarck has figured as 
X. indiea, but not the Same thing as the old X. iniiiea, of Miller, which is 
X. hirmttaf 1.” (Brain and Baker, l.c. 65). In the Annual Report of the Royal 
Botanic Gardens, Calcutta, for 1901-2, it is observed that while the Butch held 
possession of Malabar this indigo plant, “ apparently derived from the Eastern 
Malaya, came into use there.” Brain (in the letter above mentioned) observes: 
“ About that time, 1686, there was cultivated in Malabar a different plant, x. 
fiumatrana, which seems to have been introduced a little later (whether from 
Malabar or directly from the Malaya cannot be traced) into Bengal, where prior 
to its introduction, indigo was not grown at all. This plant, which generally 
passes under the name of X. tinetoria, although it is not precisely the same as 
the true plant of that name, has now spread gradually westward and has driven 
out almost completely the cultivation of the Egyptian indigo.” “ But what has 
happened in Northern India has also happened more recently in Madras.” “ This 
is all tho more remarkable, because in all the older collections, such as those of 
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Wight, Stocks, Law and G- Thomson, i, mtwtttmiittt was reported only from 
Malabar and the Konkan, the Coromandel plant being always X. uneforia proper.” 

It is also the form of x. Unetoria that was introduced from the East into 

the West Indies, and is the x. tinetovin of Lunan. If, therefore, it be deemed 

necessary to give this plant a separate name and to remove it from being 

one of the cultivated states of x. tinctovia., Linn., then it will have to be 

called X. fiuwatratut, Gaertn. In addition to India it also occurs in tropical Tropical Africa. 

Africa and Formosa. It may be distinguished from the southern form by 

its leaflets, which are larger and ovate-oblong or oblong, instead of obovate 

or suborbieular. The pods are also (in x. .sumafvantt) shorter, thicker, and 

blunter at the apex, and are usually more numerous and straighter than 

in the Madras form (Duthie, Ic. 255). Leake has devoted much careful 

study to the cultivated races of this plant in relation to temperature and 

rainfall. His conclusions regarding the seed supply will richly repay careful 

perusal. 

(jS) uar. hrachycarpa, do. This form has been sent from Guatemala, Central America. 
America, Peru, etc. It is apparently not met with in India. 

Other Indigo^yieldtng Plants. —The Indigo of modern commerce is History, 
thus obtained from one or other of the species of Imligofera discussed 
above. But species of Indigofem are distributed throughout the tropical 
regions of the globe (both in the Old and New Worlds) with Africa as their 
headquarters. And in addition to the Indigoferas several widely different 
plants yield the self-same substance chemically. Hence, for many 
ages, the dye prepared from these has borne a synonymous name in most 
tongues, and to such an extent has this been the case that it is im¬ 
possible to say for certain whether the mid of the classic authors of India itiia. 
denoted the self-same plant which yields the dye of that name in modern 
commerce. The word nild simply means dark-blue colour, and is practi¬ 
cally synonymous with hdla (black). It is often used adjectivally, such 
as in nilgao (the blue bull), nilo'pala (the blue stone or lapis-lazuli), 
mlamani (the sapphire) and nilufar (the blue water-lily). Nila carries, 
too, the abstract “ darkness,” and only becomes a substantive to denote 
the dye-yielding species of Indigofera at a comparatively recent date. 

Anil comes from the Arabic aVnil through the Portuguese, and should ^nu. 
have been written annil. 

The woad of the early European authors [Isatis tmetoria) is grown Woad. 
to-day in Centra Asia and has been so for ages past—a region where no 
species of Indigofera has been known to be grown (or possibly could be 
grown) as a source of indigo. The Sanskrit people may accordingly have 
first made acquaintance with the indigo of Indigofera in India itself, and 
it is just possible that their nild may have originally been the woad, which 
with the ancient Britons was used, like the indigo of the American 
Indians, to dye the skin and hair. Complex and difficult though the 
art of dyeing with Indigo may be, it is thus more intimately associated 
with the early human race than any other known dye or pigment. 

And in India it would appear that a far larger number of plants are vanous 
regularly resorted to as sources of this dye than is the case with almost 
any other country in the world. In addition to Isatis met with on the 
north-west alpine tracts and Afghanistan, mention has, for example, to 
he made of the rum of Assam and Central China {Strobilanthes flacci- 
difoluis, p. 1051); of the ryom {Marsdenia tinetoria, p. 774), found 
in the north-eastern tracts, a plant closely allied to the original indigo 
plant of Java ; of an indigo plant [Te^^lirosia purpurea) well known 
in Bombay and Rajputana and closely allied to one of the indigoes of the 
Niger and Egypt; of the Nerium or 'pala indigoes {WrigMia tmetoria^ 
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p. 1131) of Soutli India, tlie plant wliich would appear to have been used prior 
to the introduction of the species of Indigofera ; of the indigoes of Burma 
(such Gi/ninenia tin(/ens); of Cochin-China thictoria); 

and of North China and Siberia {l^olf/f/oimm tinctorU These and 
many others are plants which have been, or are being, used as sources of 
this particular dye in some parts of India. Is it to be wondered at 
therefore, that the early records of the industry leave on the mind of the 
student the suspicion that the plant used in early times was, in all pro¬ 
bability, not always the indigo of to-day ? Not only has the modern 
industry shifted from Agra and Gujarat to Bengal, but the plant grown 
has been changed completely. \Qf, Joret, Les PI, dans UAntiq., etc., 1904 
ii., 271, 345-6.] 

It may serve a useful purpose to quote in some detail and in 
sequence of date a few of the more instructive accounts of the indigo 
industry of India. It is thus contemplated to concentrate attention 
on the Indian issues, and if possible to exemplify from past historic 
records and scientific experience the directions of possible economy and 
improvement. 

Historic Records of Indigo .—Periplus of the Erythraean Sea (80 a.d.) 
(McCrindle, transl., 17, 109) speaks of indigo as exported from Barbarikon, 
a Skythian town on the Indus and the port for the metropolis—Minnagar! 
Marco Polo (1298) gives a grotesque, though accurate, account of the Native 
indigo industry as seen by him at Coilmn (Quilon). “ It is made of a certain 
herb which is gathered, and (after the roots have been removed) is put into great 
vessels upon which they pour water and then leave it till the whole of the plant is 
decomposed. ^ They then put this liquid in the sun, which is tremendously hot 
there, so that it boils and coagulates, and becomes such as we see it. (They then 
divide it into pieces of four ounces each, and in that form it is exported to our 
parts).” Athanasius Nikitin (1468) (a Russian traveller) speaks of Kanbat (Cam- 
bay) where the indigo grows. Vasco da Gama (1498), Varth6ma (1603), and 
Barbosa (1516), who all visited Gujarat and the west coast of Bombay, make no 
mention of indigo, from which circumstance it may be inferred to have been a 
comparatively unimportant industry. Garcia de Orta (1563), however, gives a 
short account of its cultivation and manufacture in Western India. He calls it 
the Anil of the Arabs and Turks, the gdli and nil of Gujarat, and remarks that 
it is tested for purity by burning, when there should be no sand in the residue, 
and by being so light that it may float on water. Acosta (Tract, de las Drogas, 
1678, 406) describes the Anil of Gujarat. Barrett (1584) mentions indigo from 
Zindi and Cambaia. It is not apparently referred to in Baber’s Memoirs^ 1519- 
25, and is but mentioned m the Ain-i-AJcbari, 1590 (Gladwin,*4)ransl., ii., 28, 41), 
as produced at Agra. _ Linschoten (F 02 /. E, Ind., 1598, i, 61-2; ii., 91) speaks of 
‘‘ Annil ” or indigo as it “ groweth only in Cambaia and is there prepared and made 
ready, and from thence carried throughout the whole world.” So again, he says, 
“ Annil or indigo by the Guserates is called gal% by others nil : it is a costly 
colour and much caryed and trafiqued into Portingall: it groweth in India in 
the Idngdom of Cambaia: the hearbe is very like rosemary, and is sowed like 
other hearbes, and when the season serveth is pulled and dryed and then made 
wette and beaten, and so certain dayes after dryed againe and then prepared.” (In 
passing it may be here pointed out that the passage just quoted implies that at 
the time Linschoten wrote, the dry-leaf process was pursued in Gujarat.) 

Francois Pyrard (Foy. Ind. (ed. Hakl. Soc.), 1601-10, ii., 359, etc.) repeats 
the account given by Linschoten. In The First Letter Booh of the East India 
• Company 1605-6, Bird wood and Poster quote a letter of instructions to pur¬ 
chase Indico of Lahar (Lahore), Serchis (Sarkhej, 5 miles S.W. of Ahmedabad) 
and Belondri (? Ballabi, a village 20 miles from Bhavanagar). Pinch (Travels 
in India, in Pur chats' Pilgrimes, 1607, i., 429) affords the first definite conception 
of the indigo industry of India, or rather of Agra and Patehpur Sikri, and 
from him perhaps dates the conception of the plant being an Indigofera :— 
“ The herb Nill, groweth in form not much unlike Gives or Cich-pease, hawkig a 
l^afe like that of but shorter and b^:Qade|r, and set op a very shor^ 
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fr^nf-stalke the branches hard and of a woodie substance like unto broome. It 
nqiiallv OTOweth not above a yard high, and with a stalke at the biggest (which 
^ at the third yeare) not much exceeding a man’s thumbe. The seed is mcluded 
ffmall round codde about an inch long, resembling FmnigrcBoum, save that it 
ict more blunt at both ends, as if it had been cut o^ with a knife. It earryeth a 
amall flower like that of Heart’s-ease, the seed is ripe m November, and then 
o-fl+hered The herb once sowne dureth three years, being cut every year in G 
August and September after the raines. That of one yeere is tender and thereof 
is made Notee, which is a weighty reddish Nill sinldng in water, not come to ^s 
nftrfection : that of the second yeere is rich, and called Gyeree, very light ^d of a 
Lrfect violet colour, swdmming on the water: in the thud yeere the herb is de- 
?linins and this Nill is called Catteld, being a weightie blackish N%ll, the worst 
of the three. This herbe being cut the month aforesaid, is cast mto a long cistern, 
where it is pressed down with many stones, and then filled with water till it be 
povered which so remaineth for certain dayes, till the substance of the herbe be 
Xe into the water. Then they let the water forth into another round cistern 
in the midst of which is another small cistern or center: this water bemg thus 
drawn forth, they labour with great staves, like batter or white starch, and thm j 
let it settle, scumming off the clear water on the toppe : then labommg it afresh, I 
and let it settle again, drawing forth the clear water, <^mg this oft, till ^othmg 
but a thick stubstance remaine : which they take forth and spread on cloth, to 
drv in the sunne : and being a little hardened, they take it in their liands and 
makhis small balls, lay them on the sand to dry (for any other thing would <^ink 3 
un the colour), this is the cause of the sandy foot. So if ram fall, it ^ose^ Ins 
cSom and glosse and is called Aliad, Some deceitfully will take of the herbe 
of all three crops, andsteepe them altogether, hard to be discerned, very knavishly. 
Four things are required in Nill: a pure graine, a violet colour, his glosse m the 
STO that itle dry and light, so that swimming m the water, or burning 
in the fire it cast forth a pure light violet vapour, leavmg a few ashes, 

Sh Thomas Roe {Embassy to the Court of the Great Mogul, 1616, i., 270) speaks 
of the rise in price of Agra indigo and of the sales being effected under churls (or 
fardles). The churl of Biana indigo has been computed as 
maunds Of the same year, Foster {EJ,C. Letters, iv., 241) records the followmg 
curias 'passage“ Indigo is made thus. In the prune June they sow it which 
the rains bring up about the prime September: this they c^ and it is caUed 
NpJtu and is a good sort. Next year it sprouts agam m the prime August, 
Sh tCy cut and is the best indigo, called Jerry. Two months after it sprouts 
r^in which they cut and thereof they make the worst sort; 
they iet it grow to seed and sow again. Bemg cut, they steep it 24 horns m a 
of Y^ter • then they draw it into another cistern, where men beat it six 
S?urs forcibly with their hlods till it become blue, mixing th^ewith a httieod; 
then having^tood another day. they draw off the water md there resteth s^^ed 
T^e bottom pure indigo (which some to falsify mix with diit and sand) ; wtoh 
they ^y by deIrTes, first in cloths till the water be sunk from it and it be curdled ; 

the old method (E.I.O., l.c. iv., 356). This system has long smce been 

•'Cfss'.sr 

^ > 10+11 words beinff probably derived from naudha (the yoimg plant), 

” blSHhe both words doubtless being derived 

from jak which would mean “ sprouting from the root ” {jar). Yfnd^torsotterT 
Qv<^tem of cultivation both these terms have become disused and forgotten. 
M«*,!del5??“mrcZr in Olearius, Hist. Muscovy, etc., 1638,83^) gves a most curious 
accomt of the cultivation and manufacture of indigo in 

WWhioh (as with Linschoten’s account above) involves acoeptoce of behef 

that the method of manufacture pursued was that known as . 

that ^ n flower beino- like that of a thistle was either a mistake (the plant 

SSsed by SeZ^irith Oarthamus) or the plant used at tb^ time was 
+ ^m.^inr>fpra Ths former seems the more plausible explanation, d^e pa^ag 
not M%gof^a. The best todioo in the world comes from abwt 

S^ldr^lrcralllfge ^lled ctkcLes. whence it derives the -me 
hSb of^Mch ri lilte that of yellow Parsmp. but shorter, and more 
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bitter, sprouting forth into branches like a Reed, and growing in kind years, 
six or seven foot high : the Flower is like that of a thistle, and the seed like that 
of Fenu-greek. It is sown in June and cut in November and December. It is 
sown but once in three years, and the first year the leaves are cut off within a 
foot of the ground. The stalks are taken away, and the leaves aro set adrying 
in the Sun, and that done, they are set asoaking, for four or five dayes, in a stone- 
trough, containing about six or seven foot water, which is ever and anon stirred, 
till such time as the water hath suckt out the colour and virtue of the herb! 
That done, they let out the water into another trough, where they suffer it to 
settle for one night. The next day, all the water is taken away, and what is left 
in the bottom of the trough is strained through a coarse cloath, and is set adrying 
in the Sun. And this is the best Indico ; but the country people adulterate it, 
by mixing therewith a certain earth of the same colour. And whereas the good¬ 
ness of this Drug is discovered by its lightness, they have the cunning to put a 
little Oyle into it, to make it swim upon the water.” 

“ The second year, the stalk which was left the year before shoots forth 
other leaves, but they are not so good as those of the first. Yet is this preferred 
before Oyngey, that is, wild Indico. It is also the second year that they suffer 
some part of it to grow up to seed. That of the third year is not good 
and consequently not sought after by foreign Merchants, but is empfoyed 
by the inhabitants of the country in the dyeing of their Cloaths. The best 
Indico is almost of a violet colour, and hath somewhat of its smell, -when 
burned. The Indosthxms call it Anil ; and after it hath been in the ground 
three years, they suffer the Land to lye fallow for one year ere they sow it 
again.” 

Terry says of Gujarat in 1622, “ The indico we bring thence is good, and 
a rich commodity. It is there made of leaves not bigger than those of our 
Gooseberry bushes, and the shrubs that bear those leaves are about their bigness. 
These leaves they slip off from the small branches of those bushes, which grow 
with round and full heads without prickles. The leaves thus stripped off 
are laid in great heaps together certain days till they have been in a hot 
sweat; then are they removed and put into very great and deep Vessels fill’d 
with sufficient quantity of water to steep them in, where they leave their blue 
tincture with their substance ; this done, the water is drained out into other 
exceedingly broad, but very shallow Vessels or Vats, made of Plaister (like to that 
we call Plaister of Paris) which will keep in all the Liquor till the hot Sun in short 
time extracts the moisture from it; and then what remains in the bottoms is a 
Cream about one quarter of an inch thick, which suddenly becomes hard and’ dry 
and that is our Indico, the best sort whereof comes from JSiana, near unto Agra, 
and a coarser sort is made at Cirheesc, not far from Amadamaz ; about which two 
places, are a very great number of those shrubs planted, which bear those leaves.” 
Coffid the plant have been Indigofera ? The passage is taken from Petro Delia 
Valle {Travels (ed. Hakl. Soc.), 1665, 367). Francis Bernier {Travels, 1656, 283) 
makes mention of the Anil or Indico of Delhi, Tavernier {Travels, 1670 
(ed. Ball), ii., 8-12) of all the early European authors gives perhaps the 
most detailed and accurate account. He discusses the production in Gujarat 
(Sha^ej, Ahmedabad, Surat, and Broach), of Golconda, of Agra (Biana, Indoua 
and Cor^) and of Bengal. He then adds that the Dutch Company convey the 
Bengal dye to Masulipatam, and that the Bengal and Guj*arat indigoes can be 
purchased at 30 per cent, less than that of Agra. The reference to a Bengal 
mdigo at the date in question is certainly remarkable. His account is too lengthy 
for quotation, but it will richly repay perusal. He describes the steeping vati 
the us© of oil, and the drying in the sun discussed by other travellers. Hove 
i^ours m Gwjerat, etc., 1787, 107-8) gives full particulars of several planta- 
tions visited by him. The plant, he says, was usually sown in the beginning 
rams and suffered to grow for two seasons. The first crop is out at the end 
o± the rams and the last about March or April. So late as 1820 we read of indigo 
planting havmg existed m Gujarat, and a number of unused pits near old villages 
and among the buried cities of the Satpuda mountains bear silent testimony to 
the former important industry of indigo manufacture. Rheede {JSort. Mai, 1678, 
30) gives a brief account of the indigo industry of the 
Malabar coast and furnishes two pictures, which thus leave no doubt that the 
plant or plants to which he alludes were species of Indigofera. Sir W. Hedges 
durmg his agency of Bengal, wrote a diary, 1681, which deals with his tours 
of mspection through Hughli, Malda, Dacca, Balasore, etc., and discusses the 
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articles of merchandise there met with. It is noteworthy that he makes no 
mention of Indigo. We are thus led to believe the cultivation and manufactme 
of indigo which in time became one of the most important of Bengal industries, 
rould not have existed in the districts visited by Hedges. But we learn it was 
established in Tirhut originally by the Dutch, for we read of their having owned 
the Singia concern in 1791. It would seem, however, from Tavernier’s allusion 
to Bengal indigo that a Native industry had existed a little earlier. But shortly 
after Hedges’ report a change was effected, owing to a Resolution of the Directors 
of the East India Company. European planters were brought from the West 
Indies to Bengal to undertake the cultivation of indigo. In 1790 indigo factories 
were accordingly established in Jessore. Hardly, however, had the industry 
been thus organised when it was ruined, for we read in Sir W. W. Hunter s 
Imverial Gazetteer of India that “English indigo planters have forsaken the 
districts of Hughli> the 24-Parganas, Dacca Fairdpur, Hangpur, and Pabna, 
now dotted with the sites of ruined old factories.” The industry had thus been 

established and ruined in Bengal. ^ 

It is perhaps hardly necessary to continue this series of quotations much 
further by supplying a correspondingly detailed selection regarding Africa, Egypt, 
the West Indies, America, etc. The following may, however, be of value to 

nersons interested in the history of indigo manufacture 

Rochefort {Hist. Nat. et Mor. des Isles Antilles, 1658, 98) speaks of the mdigo 
being produced from a plant which rises only about a foot and a half from the 
mroimd. It has small leaves of a light green colour which turn yellow. The 
lower is reddish. It grows from seed. Its odour is very disagreeable, unlike the 
Madagascar species, which has small dowers of a whitish-purple colour and a 
■oleasant smell. Pomet {Hist. Gen. des Drog., 1694, 151-6; also Engl. ed. with 
Lnot. from Lemert and Toumefort, 1712, 89-91) gives a brief description and an 
engraving of the plant, and these leave no doubt that it was an Indigofera. It is 
so^ he tells us, by the Americans in holes a foot distant, and in two months’ time 
the piant will be ready to cut, and if left for three months will yield both flower and 
seed. “Indigo is a meal or dour,” he observes, “made by means of water and oii- 
olive out of the leaves of the anil or indigo plant; for there is a difference betwixt 
that made of the leaves and of the small branches. The choicest of the former 
sort is that which bears the surname of Serquisse {Sarkhej)!^ They cut the said 
herb with a sickle when the leaves begin to fall upon touching them; and after 
they have stript them from the branches, they put them into sufficient quantity 
of water which is in a vessel called the steeping Vat, then letting them mfuse 
thirty-six hours ; after which they turn the cock in order to let the water run off, 
which is tinged of a green colour, inclining toward blue, into a vessel of the natwe 
of a churn, which is worked by the labour of several men, by means of a Rouller 
or Turner of Wood ; the ends of which run pointed, and are hooped with iron ; 
this they work “ till the said water abounds with a lather, then they cast into it 
a little oil-olive ; to wit, one Pound into such a Quantity of the Liquor as will 
yield seventy pounds of indigo, which is the quantity now sold in a barrel; and 
as soon as the said oil is thrown in, the Lather separates into two parts so that 
you may observe a Quantity curdled as milk is when ready to break; they 
then cease churning and let it stand to settle, which when it has done some time, 
they open the Pipe or Cock of the Churn, in order to let the water clear off, that 
the m^l which is subsided may remain behind at the Bottom of the Vessel like 
clay or Lees of Wine- Having decanted it thus, they put it into straming Bags 
of Linnen to separate what water was left, then they convey it to the Chests or 
Boxes that are shallow to dry it, and being dried, it is what we call Indigo. 
Pomet furnishes (plate 35) an admirable picture of an indigo factory which shows 
the water tank, the steeping vat, beating vat and evaporating vat. The mechamcal 
contrivance for churning or beating the liquid is also shown, but the author 
makes no reference in the text to his plate, and it would appe^ accordingly to 
have been copied from some stiE earlier author. PSre Labat {Voy. aim Isles de 
L’Amerioue, 1724, i., 90-9, t. 90) gives a long and interesting account of the mdigo 
industry which was translated into English by Philip Miller and given in his 
Gardener’s Dictionary (1st ed., 1731) under the name Anil, from the behef 
apparently, that it was fully representative of the industry as_ a whole. But 
Labat deals very nearly exclusively with the indigo of Martmique md h^ 
description, like that of Pomet, is more oharaoteristic of the AntiUes and 
the West Indies than of India proper. In two months’ time, says Labat, 
the first crop of cuttings can be taken, and if the rain oontmues, subsequent 
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two'year™*^^ continue to bear for 

Browne (Hm«. Jmi., HSi), 302-5) describes two forms—the wild indigo and the 
Guatimala mdigo. Ho views tlie wild as only the survival of a still earlifr Siva 
tion, the buildings of which often “remain very perfect to this day.” Bro^e 
mtorestmg particulars of the “best engine ” seen by him for beating- thfo IS 
^sign much the sanie as some of the contrivances patented in India a century later 
M® first ^authors to mention the use of heat in drying tL hidfoo 

The Magma or mud is by some put into a cauldron and heated over a gentle 
fire, but not so far as to boil, and is then emptied into little ‘‘ ozenbrick” baes to 
*ain; by otiiers it is not heated, but immediately put into the like to dffi!. 

(Hist British WM., 1793 , ii., 280 - 8 ) speaks of Coe speS i^?^^ 

vii!. the wild, the Guatimala, and the French. Of those the “ French surnesfe. 
the Guatimala in quantity but yields to it in fineness of grain and beauty of Som ” 

of the OW*' ^ Sivos a most instructive ajeount both 

of tlio plant gro-nm and tho inetliod of manufacture pursued in Jamaica but 
quotes very largely from both Browno and Edwards. The plants ar^Sariv 
laid in tho steeper with «io stalks upwards, which, he says, hastens thl ferSlnte 
tnin. None of these West Indian writers, lot it bo specially noted, speak of the 
dry-loaf process—the whole plant is carried at once to the keeping vLs After 
being beaten by various contrivances a little clear lime-water is OTaduailvfot fo 
to augment and precipitate the fwcula. Too large a quantity of lime wfuld 
rmder tho indigo hard and of a greyish colour. Tho ft^ula is placed irbagT and 
wlt™e5r' f *hen placed within a press and the^remainder?f the 

natty squeezed out. The dye is next removed from the bags, placed on a table 
Cl tmto square cakes and th-iod in the shade—the sun being regarded as hurtful’ 
The East India Company published in 1836 a series Si rfpoX^^d lettoc 
regardmg the mdigo industry, the preface to which records (what may have been 
to of quotations) the migration from and return again 

to India of the industry. That work will be foimd of the greatest possible in¬ 
terest, and should be (mnsulted for historic details. Mr. Minden Wilson has 
written m tho Irxdian PkmUrs^ Gazette a series of graphic historic sketches of 

A ®i* would aSar that 

“I ®“bsequently married Prince Talleyrand 

industry. Wilson gives the dates of several 
conc6rns~-Contai was opened ont about 1778 and Sinaia in 1791 • bnt tliA 
stated, originally belonged to the Dutch East India 
Company. These are representative, the Tirhut industry having been mainly 
between 1778 and 1800. The Court of Directors of the East fodfo 
fhA by their endeavours to re-establfoh 

thev^hnJf^nSf'’®*’^^’ obtained the satisfaction of knowing that 

ill accordingly threw the traffic oien to 

thiv ®“' “ indigo “ a mode of reiSitting 

ttion fortimes to Europe which would be legal, advantageous and adequate.” 

For twenty-two years (from 1780 to 1802) tho Company directly supported 
and placed India once more in (the foremost rani?: among the 

n ,ic®hX. however, continued to make 

purchases of indigo for the purpose of remittances, and to ensure the supply 
they even made^vances to the special factories that had contracted to sell thefo 
, About this time also it was recognised that the in- 
regarded as successfully established in Bengal so long as it 
“ ^®^'^ by the j^glo-Indian community. It was accordingly ar¬ 

ranged that ptyohases should be made from, and advances given to, factories 

«<»s:rE5ss?„ts.sr‘‘^ ”•" “■* “» 

+w-A* n® ^industry is more entertaining historicaUy and more 

pathetieaUy mstructive than that of almost any other Indian agricultural or 
industrial substentyi. The mam facts may, therefore, be here briefly recapitu- 
lat^ :—Thtyo is abundant evidence in support of the belief that when Europeans 
first began to_ purchase and export the dye from India, it was procured from the 
Western presidency and sliipped for the most part from Surat. It was carried 
by the Fortuguose to Lisbon and sold by them to tho dyers of HoUand. It was 
^ T®'^*aba supply of dye-stuff that led to the formation, 
^ °i Dutch East India Company, and shortly after to the overthrow 
of the Portuguese suprprnacjy jp. the East. The gpopess of tbs Dptpb ffisrobanta 
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aroused the jealousy of Europe. The woad growers and merchants of Germany, B 
France and England were threatened with ruin, and to protect them nearly ®very w 
country passed edicts rendering the importation or use of indigo a criminal offence 
nunishable by death. 

^ In 1608 England learned the art of indigo-dyeing, and in the reign of Queen Ii 
Elizabeth its use was permitted along with woad. Curiously enough this mixmg 
of woad with indigo survives to the present day, and to meet this demand a small 
amount of the woad is gro\vn here and there over Europe, and even in England, 
The onposition to indigo was, however, so strong that it was again, on the pretext e 
of being poisonous, prohibited, and in 1660 Charles II. had to procure dyers from ^ 
Belgium to once more teach the English the art of using the dye. As already 
shoTO the effect of the persistent export of the dye from India, conducted by 
the East India Company, had the effect of stimulating the Spanish, French, Portu- c 
cruese and English colonists to make strenuous efforts to produce the dy© in many C 
countries outside India. And so successful were they that for a time they ruined 
the ancient Indian traffic. But Macpherson {Hist. Europ. Comm. Ind., 1812, 200) 
speaks of the East India Company having voluntarily given up the importation of 
indigo into England “in order to avoid a competition with the British Colonists m 
the West Indies and the southern provinces of North America, About the year 1747 C 
most of the planters in the West Indies, particularly in Jamaica, gave up the culti- ^ 
vation of indigo in consequence of the high duty imposed upon it ; the planters 
of Carolina and Georgia were never able to bring their indigo to a quality equal 
to that of Guatimala or St, Domingo.” But political difficulties occurred with 
America and France, and at the same time sugar and coffee had proved even more 
profitable in the West Indies than indigo. The impetus was thus given for a ] 
re-establishment of the Indian traffic, and, as one of the many surprises of the ^ 
industry, the province of Bengal was selected for this revival. ^ It had no ^oner 
been organised, however, than troubles next arose in Bengal itself •^rough mis- ^ 
understandings between the planters, their cultivators, and the Government, ^ 
which may be said to have culminated in Lord Macaulay’s famous Memomndum 
of 1837. This led to another migration of the industry from Lower and Eastern ; 
Bengal to Tirhut and the United Provinces. Here the troubles of the industry 
did not end, for, just as indigo had ruined “ the Waid Herrn, ’ so the rese^ches 
of the chemical laboratories of Germany threatened the very existence of any 
natural vegetable dye. They first killed the maddar dye of Europe, then the 
safflower, the lac and the al dyes of India, and are now advancing rapidly with 
synthetic indigo, intent on the complete annihilation of the natural dye. Opimons 
differ on many aspects of the present vicissitude ; meantime the exports from 
India have seriously declined, and salvation admittedly lies in the path of cheaper 
production both in cultivation and manufacture. These issues are being vigor¬ 
ously faced and some progress has been accomplished, but the futme of the 
industry can scarcely help being described as of great uncertainty. The issue 
is not the advantage of new regulations of land tenure, but on© exclusively ot 
natural versus synthetic indigo. ^ th- 

IMPROVEMENT OP STOCK.—Six Edward Law (formerly Finance 

Minister of India), in a letter to The Pioneer ia. Deceml)er 1905, refers to 
Ms views regarding tlie future of tlie indigo industry: It would appear 

to be assumed,” be says, “ tbat because unfortunately the production of 
indigo continues ^to fail off, my belief in the possibility of recovery of the 
industry is a mistaken one. In my last budget speech in March 1904, I 
enumerated the following improvements as necessary to effect a reduction 
in the cost price of indigo and thereby secure a profit to growers and 
manufacturers:— (1) that the plantations should be placed on a sound 
financial basis, and cease to remain in a position where requirements for 
cash in seasons of dear money could only be satisfied by transferring profits 
from the pockets of the planters,to those of the money-lpders; (2) econonay 
in management; (3) selection of seed and propagation of the qualities 
yielding the highest percentage of indigotin and best suited to local con¬ 
ditions of climate and soil; (4) rotation of crops to obtain good profits 
from the land when not under indigo, and thereby reduce the cost of cmti- 
vation of the plant; (5) chemical improvements in manufacture* ’ When 
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it can be stated that all the improvements I indicated as necessary have 
been carefully and persistently tried, and that still natural indigo cannot 
be made to pay, I shall with great regret have to admit that I have been 
wrong.” 

There would seem no doubt that each one of the conditions of improve¬ 
ment indicated by Sir Edward are of vital importance; and what is more 
to the point, hardly any of them have been successfully and completely 
investigated. A considerable advance would appear to have been attained 
recently by Bloxam, in his chemical studies of the dye. Leake com¬ 
menced research into the races of the plant grown and the localisation 
of the dye within the plant tissue, but his studies were brought to a sudden 
termination, when on the threshold of possible practical results, through 
the severance of his connection with the Indigo Planters’ Association. 
It is understood that a start has also been made by the new research station 
under the direction of the Inspector-General of Agriculture, from which 
much may indeed be expected in the future. The planters themselves, 
in their anxiety for alternative crops to be grown on the land when not 
under indigo, are concerned with an issue of great practical value. 

Leake has obligingly furnished for this work a review of his 
own results and those of other workers in the path of indigo-plant 
improvement, the passages from which will be indicated by quotation 
marks. 

Present Position of the Industry. —‘‘ It may be afhrmed that the 
methods employed for the production of the dye are very crude. The 
fluctuations in the daily outturn are very large, and all attempts to con¬ 
trol the yield have so far proved unavailing, if not prejudicial. This is 
only one way of confessing our ignorance of the steps of the process. So 
long as the planting community enjoyed a practical monopoly this in¬ 
ability to control was of little moment. A fall in the quantity of dye 
produced implied a corresponding rise in price. With the introduction 
of the synthetic product a short yield no longer meant enhanced price, and 
this fact, associated with a series of bad seasons, has reduced the margin of 
profit to a vanishing point. If natural indigo is to compete successfully 
with its synthetic rival, there is no longer room for the losses which the 
fluctuations above noticed necessarily involve. A study of the manufac¬ 
ture of indigo reveals how little at present is known of the chemical and 
bacterial changes involved. Until these have been worked out, little can 
be hoped for from improvements in the methods pursued. One fact 
alone is evident, namely that only a fraction of the latent dye-forming 
power is developed. 

For the present, therefore, the planters must look elsewhere to find 
relief from the severe competition of the synthetic product. The two lines 
that suggest themselves and which are, to a small extent, receiving atten¬ 
tion, are the introduction of supplementary crops and the increase in the 
yield of plant per acre (cultivation) as opposed to the increase in the yield 
of dye per unit of plant (manufacture). The first of these falls outside the 
province of this article. The second falls naturally under two heads (1) 
improvement of the present plant i. stimatrmm by seed control, etc.; 
(2) introduction of other and richer stocks. 

‘‘ (1) For the same reason that the maJiai (indigo manufacture) cannot 
profitably be altered at the present time, it is also impossible to progress 
in any process of selection of stock, and, as long as it remains impossible 

670 




















YIELD ESTIMATED TO STOCK 


INDIGOFBRA 

Stock Improvement 


to estimate the dye-yielding capacity of the plant, this must remain so. 
This, however, does not afford the sole possibility for improvement. The 
migration of the cultivation of J. simiatrana has already been noted. 
With this migration has arisen a complete separation of the seed-producing 
districts, and at the present time it is no exaggeration to say that a planter 
does not know from what district his seed comes. Investigation has shown 
that the seed-producing area can be separated into two main divisions, 
each characterised by a very distinct type of plant. The first of these 
areas includes the Western Panjab and Indus valley, and the plant here 
is stunted, flowers early, and possesses a very marked and characteristic 
alternate arrangement of the branches and leaves. The second area in¬ 
cludes the Eastern Pan jab and the United Provinces, in which the plant 
is tall, bushy, and flowers late. Comparing these :— 


—■ 

Western Area. 

Eastern Area. 

Yield of plant per acre 

Leaf percentage.. 

Yield of leaf per acre .. 

90 maunds 
62-5 

66 

140 maunds 
54-4 

82 


Since the leaf is the main dye-yielding part of the plant, it is obvious 
that large benefits are likely to be derived from a limitation of the seed- 
producing area. 

(2) For some years attempts have been made to introduce other species 
of Incligofera ; and that species which has yielded the most promising 
results is J. arreeta, Hochst. It must be borne in mind, however, that 
Java indigo does not fetch the price of good Bengal indigo, although the 
percentage of indigotin is very high in the former, and that this may mean 
a specific inferiority in the dye obtained from J. arrecta, 

A difficulty in obtaining a good germination has alone checked the 
general cultivation of this plant. The defect has, however, been traced 
to the large percentage—^between 90 and 96—of ‘ hard ’ seed. With the 
introduction of a seed-treating machine this difficulty has been removed 
and J. arrecta will probably be extensively cultivated” (Leake) (see 

p. 661). 

The Localisation of the Indigo«producing Substances in In^igO’- 
yielding Plants. —The following is a brief abstract of the contents of the 
paper -on this subject:—‘‘ Some attempts have been made to trace the func¬ 
tion and place of the indigo-yielding substance in the plant metabolism. 
For instance, Molisch tentatively ascribes to it a position among the anabolic 
products, and attempts to estaWish a direct relation between its formation 
and the chloroplasts. His arguments are largely based upon the localisa¬ 
tion of indigo when precipitated within the tissues. He traces a relationship 
between the chloroplasts and the grains of indigo thus precipitated. This 
relationship is difficult to uphold, as the present writer has endeavoured 
to show. The substance may be found in such tissues as pith, xylem- 
parenchyma, phloem, fibrous cortical tissue, epidermis and in embryonic 
tissue, even in the embryo sac. In chlorophyll-bearing tissues, it is difficult 
to trace any relationship between the chloroplasts and the precipitated 
grains of indigo. By this method of localisation it is impossible to bring 
conclusive evidence to prove the absence of a relation between the indigo- 
3delding substance and the chloroplasts. To establish such a relation other 
lines of investigation will have to be resorted to ” (Leake). 
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[Of, Schunck, Formation of Indigo Blue, Phil. Mag., 1885, x., 74- xv 127- 
Goppert, Bot. Zeit, 1871, xxix.. No. 24, 399; Miiller-Tlmrgan, ianczk Jahrh* 
1880, ix., 157-66; Sitzb. der Kais. Alcad. Wien., 1893, i., ciii.* 269*- 

Zeitschr. des Allgem. hesterr. Apotk-Vereines, 1893, xlvii., 523; SitzK der ^Kaia 
Akad. Wiss. Wien, 1898, i., cvii., 747 ; 8itzh. der Kais. Ahad. Tfiss. Wien 1899* 

1., cviii, 479 ; Bericlite der Beut. Bot. Gesell., 1899, xvii., 288 ; Br6audat, Comntes 
Bendm, 1898, cxxvii., 769; Bcijerinek, Proc. Boy. Acad. Sc. Amsterdam 1899 

11., 120; 1900, ii., 495; iii., 101; Hazewinkel, Proc. Roy. Acad. Sc., Amsterdarn 
1900, ii., 512; Plowright, Journ. Roy. Port. Soc., 1901, xxvi., 1; Bergtheil' 
Journ. Ghem. Soc. Trans., 1904, Ixxxv., 877 ; Bloxam and Leake (with the 
assistance of Pinlow), ^cc. Research Work in hidigo (Calc., The Bengal Secretariat 
Book Depot, 1905); Mollison, Indigo Seed Select., Agri. Journ. Ind 1907 ii 
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CULTIVATION, 

Area and Production, —Periiaps one of the most surprising features of 
indigo cultivation is the variation of the period of occupation of the soil 
In some localities the crop is obtained in three months from time of sowing,' 
and from this as a minimum up to as much as eighteen months every 
possible period is manifested. Speaking generally it may be said that 
the system of taking several cuttings a year and allowing the plant to 
occupy the soil for two or even three years seems to have been dis¬ 
continued—possibly as a consequence of the change that has taken place 
in the stock now chiefly grown. In the upper provinces, especially where 
irrigation prevails, indigo occupies the soil in annual rotation with wheat 
or rice, and is regarded as a catch crop that greatly improves the soil 
So much is this the case that indigo has often been recommended as a green 
manure to be grown temporarily and ploughed into the soil But in Lower 
Bengal, on the other hand, the spring-sown crop calls for attention at the 
very time of the principal rice sowings, and it is therefore an unpopular 
crop with many cultivators. But a far more serious difficulty has arisen 
in the production of artificial indigo. The seriousness of this aspect may 
be at once exemplified by the figures of area and yield. In 1892-3 the 
area in all India was 1,218,766 acres and the yield 179,056 cwt.; in 1894-5 
the corresponding figures were 1,688,042 acres and 237,494 cwt,; in 1896-7, 
1,608,901 acres and 168,673 cwt.; in 1898-9, 1,010,318 acres and 139,320 
cwt.; in 1900-1, 990,375 acres and 148,029 cwt.; in 1902-3, 645,511 acres 
and 79,207 cwt.; in 1904-5 the area was 473,757 acres and the outturn 
56,200 cwt. Thus in twelve years the area under the crop and the yield 
decreased to one-third their former magnitude. The most recent forecasts 
indicate that the area decreased still further in 1905-6, viz. to 583,600 acres 
with a yield of 46,500 cwt., but the estimated area for 1906-7, namely 
452,800 acres, has shown a slight improvement in yield of dye—69,700 cwt. 

Land Tenure ,— “ It is impossible, in the space at disposal, to do more 
than touch upon the system of land tenure. There are commonly three 
systems throughout the indigo district of Bihar at present under European 
control In the first of these the planter is the absolute possessor of the 
land, known as zerat lands. In the second, as the result of the lease by 
the zamindars to the planters of certain villages, the factory claims some 
portion—usually two to three cottas per higha —of the highlands for the 
cultivation of indigo. The portion assigned for indigo is usually changed 
every two or three years. In both these cases the cultivation is eflected by 
labour hired by the factory. In the third, the raiyat, under no compulsion, 
puts a portion of his land into indigo and sells to the factory the plant— 
either on a valuation of the standing crop or measurement of the amount cut. 
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‘‘ The area in which the cultivation of indigo reaches the highest develop¬ 
ment is Northern Bihar, the chief districts of which are Ohamparan, 
Mu 2 :af!arpur, Darhhanga and Saran. In these districts the concerns are 
entirely under European management. In other areas the specialisation 
in the methods of cultivation and manufacture is not carried to the same 
extent. It will he sufficient, therefore, to refer in detail to this area alone, 
and in the case of other areas to draw attention merely to the points of 
divergence ” (Leake). 

BENGAL* — Area and Production* —In 1904-5 the total area under D.E.P., 
the crop, according to the Agricultural Statistics, amounted to 223,100 iv., 400-6. 
acres, and the outturn to 24,300 cwt. Cultivation reaches its highest Bengal, 
development in Northern Bihar, the chief districts of which are Ohamparan, 
which in 1904-5 had 84,000 acres; Muzaf arpur, 35,000 acres; Darhhanga, Areas. 
32,900 acres; and Saran, 18,000 acres. The final forecast for Bengal in 
1906 estimates the total area as 137,800 acres and the yield as 1,323,400 
Ih. (11,816 cwt.). By way of contrast it may he added that the area 
devoted to the crop in Bengal during 1894-5* was 629,100 acres, which 
yielded 104,485 cwt. of dye. 

Bihar* —As cultivation is at present practised, indigo forms a ^ 16- 
anna ’ crop. Preparation of the land commences at the end of the rains 
early in Octoher, as soon as the land is cleared of the previous crop. It is 
thoroughly ploughed and finally levelled hy the application of the cholci 
or hanghar —a log of wood with the lower surface flat or hollowed, drawn 
hy two or four bullocks. Usually the land is again ploughed and levelled 
or ‘ compacted ’ after a few days—a process which may he repeated as 
many as four times. In the intervals between the ploughing, gangs of Ploughing, 
coolies with short sticks are sent over the land. These men collect the 
stumps of the previous crop, weeds and such like matter, thus clearing the 
land, and at the same time use their short sticks to break down any clods- 

“ The whole of this process is aimed at reducing the surface soil to a 
state of fine division which will admit a further compacting to he readily 
effected. It is clear, therefore, that the extent to which the land is alter¬ 
nately ploughed and ‘ choki-ed ’ will depend on the nature of the surface 
soil. In the high, light {sumhe) lands a relatively small number of plough- 
ings will he sufficient; while in the low-lying clay (mattyar) lands, a greater 
number will he required before a sufficiently fine texture is obtained, 
the soil is reduced to a sufficiently fine state of division, the plough is no 
longer used and the cJioki is only applied at intervals—two or three times 
a month until the time of sowing. 

The reasons for the adoption of these somewhat intricate processes 
will become plain when certain pecuharities of the soil and chmate of these 
districts are explained. 

“ Indigo is sown at the commencement of the hot weather—late Eeh- Seasons*'^ i 
ruary or early March. Since the end of the previous rains-“early Octoher— 
only an inappreciable amount of rain has fallen, for in these districts 
the average total rainfall from November to May, inclusive, is under three 
inches. The planter, therefore, is entirely dependent on the^ moisture 
retained by the soil from the previous rains, both for the gerimination^ of 
the seed and for the support of the young plant until the break of the rains Bam. 
in June. It will be readily understood that, with the temperatures and 
low atmospheric humidity which prevail at the time of sowing, the surface- 
soil would soon lose all moisture unless this be constantly replenished by 
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a supply from the deeper layers. Throughout the area the soil consists 
of an extremely fine alluvial deposit which extends down to and below the 
water-level—20 feet approximately. It is this unusual condition which 
makes a rapid capillary movement of water possible. Unless, then, the 
superficial four or five inches which have been disturbed by the plough are 
compacted to an extent which will allow the capillary rise of water to take 
place with a degree of rapidity sufficient to keep pace with the evaporation 
of moisture caused by the sun’s heat, germination and subsequent growth 
of the plant will be impossible. It is to produce the necessary degree of 
compactness in the superficial soil that the above processes are adopted. 

“ Throughout this period—November to February inclusive—the lands 
are kept scrupulously clean ’ by constant weeding. Sowing, as already 
■stated, usually commences in late February or early March. The exact 
date is dependent chiefiy on the temperature, and it is the usual custom 
to wait till a night temperature of 60° is recorded. Once sowing is com¬ 
menced, it is carried on with the utmost speed possible. Under the most 
favourable conditions the'increasing day temperature will soon deprive 
the superficial soil of its moisture, and it is necessary—if the plant is to 
survive—that it shall have developed a sufficient length of root to be no 
longer dependent on such moisture. The seed is sown by means of 
drills,^ each drawn by two bullocks. Briefly, they consist of a trough, 
containing the seed, into which small wooden wheels dip. When the 
drill is in motion these rotate and pick up three to four seeds by means 
of shallow holes cut at regular intervals in their circumference. The seeds 
are thus carried forward and dropped down a slot, by which they are 
guided into a shallow fxxrrow formed by a share situated in front of the 
slot. Each drill has six shares, corresponding to six wheels set at regular 
intervals, and thus sows six lines. As soon as the seed is sown a light 
choki is passed over the field and the seed is thus brought into intimate 
contact with the moist soil at a depth of about one inch from the surface. 

At the present time 8, 12 and even 20 seers (40 lb.) are sown per higha 
(seven-eighths acre). There is no doubt that this is excessive, and it is 
difficult to understand how the practice has arisen. It is quite possible, 
with good seed, to obtain a yield in no way inferior to that normally 
obtained when using only four seers (8 lb.) per higha. During the hot 
weather, growth is slow, but with the break of the rains this rapidly in¬ 
creases. The commencement of cutting depends to a large extent upon 
the date at which the rains break, but usually takes place about the middle 
of June. The low-lying crops are first cut, both because the more abundant 
moisture has given greater growth and because delay in cutting causes 
considerable risk of loss from sudden flooding. Two crops are normally 
obtained except when the plant is growing in the river-bed, where the rise 
of the river renders only one possible. These two cuttings are known 
respectively as the morhun and hhunti cuttings. The crop is entirely hand- 
cut, and the cut plant is loaded into bullock carts and dispatched to the 
factory with the least delay possible. Immediately after the morhun 
crop is cut the land is ploughed- This, without damaging the crop, renders 
the surface open and uneven, and subsequent rain is retained in greater 
abundance. After the second cutting the land is ploughed and sown with 
a rahi crop or prepared, as before, to receive indigo in the following 
season. On arrival at the factory the carts are weighed, and the weight 
of plant is obtained approximately by diflerence.” 
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Lower Bengal —Tlie chief crop of indigo in Lower Bengal is Bengal, 
obtained from the annually inundated tracts of land. The seed is usually 
sown broadcast upon the muddy banks left by the retreating water during 
the early part of October. In the case of the higher lands only is the 
plough used and the land, to a certain extent, prepared. The crop is 
out in the following June and July” (Leake). 

In the districts of Bihar south of the Ganges, Patna, Gaya and Shaha- Two crops, 
bad, the system of cultivation is closely allied to that pursued in the United 
Provinces. The soil is non-retentive of moisture, and the sowings are 
carried on chiefly during the rainy season in July, August, and September. 

The early rainy-season sowings are called asarJii, and the crop from these 
is cut in September and October. The later sowings continue to grow 
throughout the year and are reaped in July and August, when the crop is 
known as Jchunti, but that name is also applied to the second year’s crop 
from the early sowings. 

[Of. Montgomery Martin, Hist. E. Ind., 1838, ii., 8^6-9; iii., 248-57 ; Taylor, 

■Topog. and Stat. Dacca, 1840, 132, 135-6 ; Westland, Rept. List, of Jessore, 

1874, 135-6, 197, 211, app. iii., vii.~viii.; McCann, Dyes and Tans Beng., 1883, 

93-126 ; Grierson, Bihar Peasant Life, 1885, 243-4 ; Eeid, Cult, and Manuf. 
of Indigo, 1887, 74-80, 103-14; Banerjei, Agri. Guttach, 1893, 105-6 ; Voelcker, 

Improv Ind. Agri., 1893, 257-65; Eawson, Cult, and Manuf. of Indigo in 
Beng., in Planters^ Qaz., July 29. 1899, 155-6 ; Aug. 6, 189 ; Aug. 12, 219-20; 

Aug. 19, 252; Imp. Inst. Journ., Aug. 1899, 208; Eawson, Gardner & Laycock, 

Diet. Dyes, Mordants, etc., 1901, 172 ; Mukerji, Handbook Ind. Agri., 1901, 411-6 ; 

Admin. Rept. Beng., 1901-2, 27-9 ; Java Indigo, in AgrL Journ. Ind., 1906, i, 
pt. ii., 170 ; Germination of Java Indigo in Bihar, in Agri. Journ. Ind., 1906, i., 
pt. iii., 262-3.] 

UNITED PROVINCES.—Area and Production.—Th^ area in 1904-5 D.B.P., 
■was 107,516 acres; 98,695 acres in Agra and 8,821 in Oudh. The estimated ^-.406-9. 
outturn was 8,000 cwt. These figures show a great contraction on those 
of the pre-vious year. The chief districts in Agra are ordinarily Ahgarh, 

Azamgarh, Balandshahr, Etah, Cawnpore, Mainpuri; and in Oudh, Eyza- 
had. The final forecast for 1906-7 shows a still larger reduction to Aieas. 
40,374 acres; viz. 34,809 in Agra and 5,565 in Oudh. This represents a 
decrease of 75-2 per cent, on the average area of the years 1900-4, and 
of 83‘5 on the average for 1896-1904. 

Commenting on these pro'vinces, Leake says, “ In the districts forming seed supply, 
the west of the United Provinces and the east of the Panjah, the cultiva¬ 
tion of indigo for dye is practically extinct. The plant is, however, still 
gro'wn to supply seed to Bihar. The seed is sown broadcast after the land 
has been irrigated and ploughed during March and April, and in those 
districts where dye is manufactured the plant is ready to he cut in August, 
hut is left in the ground till December if seed is required. The process of 
d,ye manufacture, where practised, is essentially similar to that of Bihar.” 

According to Duthie and Fuller [Field and Garden Crops, 1882, i., 43-60, 
t. xii.) it may he sown either in spring or at the commencement of the rains. 

In the first case it is called jamowa or chaiti, in the second asarhi. Jamowa Two crops, 
indigo is ready to cut in August, asarhi a month later. Land under jamowa 
is as a rule ploughed up immediately the crop is cut; asarhi indigo is^ left 
in the ground till the following rains, when it springs up again and yields 
a Ihunti rop. Generally it is sown alone, though occasionally mixed MCced crops, 
with judr [iSoTf/fium vtilffCSTo) or arhar [Oajawns •indic^us), and is 
surrounded -with a border of castor or san (hemp). A loam is prepared; 
but where copious irrigation is possible, much of the cultivation is on the 
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lightest possible sand. Four ploughings are held advisable, though fre 
quently in canal-irrigated districts the land receives only one. For mmowa 
mdigo the ground must be watered before ploughing, while the asarU 
fields are not ploughed till softened by the rains. The crop must he keut 
free of weeds, and two weedings at least are required. The cost of culti¬ 
vating an acre of jamowa indigo, to he cut in August and followed hv a 
rail crop, is estimated at Es. 15-7a. ^ 

\Cf. Atkinson, Qaz. U. Prov., 1876, ii., pt. i., 378-9, 423-4 472-6- 187fi 
m.,pt.ii, 236, 307-10, 463; 1876, iv., pt. i, m-i, 251; Wright Mel’ J3 
C—ore 1877, 28-30 ; Buck. Dyes and Tans, 1878, 1-12, 9-94? ReiA 
Manuf. of Indigo, 1887, 81-9, 115-21 ; Diet. Qaz. U. Prov .; Settl Bevts 1 ' ^ 

CENTRAL PROVINCES AND BERAR,^Area and Production-^ 
Only 110 acres were reported in 1904-5 as under indigo, these being in the 
districts of Buldana, Hoshangabad, Narsinghpur and Chanda. In Akola 
the seed is sown about the middle of the rainy season or latter half of July 
and the plant is ready for use in October or November, when the flowers 
begin to form. [0/. Sule, Monog. Dyes and Dyeing, Berar, 1896, 2.] 

PANJAB.-^Area and Production, —The estimated area in 1904-5 
was 53,000 acres, and the yield 9,900 cwt. The large interest in seed 
cultivation accounts apparently for the disproportion of yield to acreage 
The most important districts are Multan, Muzaffargarh, Dera Ghlzi 
Khan and Rohtak. The final forecast for 1906-7 estimates the area at 
62,300 acres, as against 67,500 in 1904-5. This total is shown to be 
19*3 per cent, below the decennial average. The recent efort by the 
planters themselves to produce specially improved new seed could have 
had no other consequence than to disturb and possibly curtail the 
demand for Native seed. The following are the returns of seed pro¬ 
duction in the Panjdb for the past four years1904, 1,673,800 seers * 
1905, 1,785,000 seers; 1906, 3,227,600 seers; and 1907, 1,248,900 seers.' 

The easterly districts of the Panjab should be considered in conjunction 
with the United Provinces. In the west, however, in Multan, Dera Grhazi . 
Khan and MuzaSargarh, the methods are very primitive, and the market, 
supplied is the purely Native trade across the north-west frontier. The 
plant is sown on irrigation, and hence the date of sowing depends on that 
of the opening.of the canals—usually during May. By September the 
crop is ready to be cut, after which the plant may be ploughed up or left 
for a second, and, sometimes, even a third, year.” “ Lands subject to river 
inundation are considered unsuited; in other words, a prejudice exists against 
oyer-inundation. The land is prepared during the cold season after the 
winter rains, and sowing takes place from March 1 to May 15. The field 
is fipt flooded and the seeds scattered broadcast on the water. Irrigation 
is given every third day till the plants are about a foot high, then every 
eight or ten days ” (Leake). [Cf, Morris, Cult, and Manuf. Indigo in 
Mooltan, Gaz. Mooltan Dist., 1883-4, app. a, 161-6; Fanjdl, Dist. Gaz.] 
RAJPUTANA AND CENTRAL INDIA. —Small quantities are grown 
in Ajmir and in the Native States of Jaipur, Marwar, Gwalior and Tonk. 
In Ajmir the seed is sown broadcast in the month of June or as soon as 
the rains set in. When the young plants are above ground the grass is 
weeded out by a process of han^-hoeing. Reaping commences about 
October. 

BOMBAY AND SIND,—Area and Production ,—The late Mr. E. C. 
Ozanne, then Director of Agriculture, Bombay, wrote in his Annual Report 
(1885-6, 36-7) that—“ In the 16th and 17th centuries, indigo, partly of 
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local growth and partly brought from Upper India, was one of the chief 
exports of Gujarat. Towards the close of the 18th century (1777) the 
cultivation, chiefly for local use, would seem to have been on a very 
considerable scale. But in the early part of the present century it 
again fell off and in 1827 had almost altogether ceased. At that time, 
prices were high and the demand was strong.” The attempt then made 
to resuscitate the industry, however, failed, and '' indigo has never again 
become a product of any importance.” In an official letter of date 1889, 
Ozanne, however, speaks of the indigo cultivation of Bombay having 
been 4,182 acres. In 1904--5 there were only 806 acres under the crop. 
The following account of the cultivation in Western India is an abbrevia¬ 
tion from Mollison {Textbooh Ind. Agri., hi., 279-83). The best crops 
are grown on gorddu soil (deep sandy loam). In the Deccan, medium 
black soils of fair depth are deemed most suitable. The crop is grown in 
the JcMrif (rainy) season. ‘‘ Thorough tillage and a liberal application of 
manure are necessary. Well-rotted manure in a dressing of twenty cart¬ 
loads per acre should be given in May. The plough and harrow should 
be used after the first fall of rain to prepare a clean, smooth seed-bed. 
The crop is either sown alone or with subordinate rows of cotton. One row 
of cotton may alternate with two of indigo. When sown alone, the rate 
is 12 to 15 lb. seed per acre. The seed should be drilled if possible in June 
in rows 18 inches or less apart and the drill should be worked near the 
surface, so that the seed is not buried too deeply. The crop should, after 
the seedlings are well up, be intercultured two or three times with the 
bullock hoe and be once hand-weeded with the weeding-hook (hhurpa). 
The first cut is ready in September-October. With favourable late rain, 
a second cut may afterwards be obtained without irrigation.” 

The area in 1904-5 was in Sind 5,621 acres, chiefiy located in Hydera¬ 
bad, 3,985 acres, and Sukkur, 1,404 acres. After the land has been weeded 
and moistened during the inundation season in May and June, it is ploughed 
two or three times and the seed sown broadcast. When the plants have 
germinated, they are watered once a week, and this is continued till Sep¬ 
tember, when the crop is ready to be reaped. A second year’s crop is raised 
after cutting by frequently watering the old plants. [Cf. N. B. Beyts, 
Gujarat Agri., 1878,44.] 

MADRAS,—Area and Production ,— The area under cultivation in 
1904-5 was 126,300 acres, and the outturn 16,700 cwt. The principal 
districts are ordinarily Cuddapah, which in 1904-5 had 32,149 acres; 
South Arcot, 28,784 ; Nellore, 14,618 ; North Arcot, 7,352 ; Karnul,7,056 ; 
Anantapur, 5,098 ; and Kistna, 3,208. The forecast for 1905-6 shows 
an estimated area of 212,300 acres and an outturn of 1,896 tons. Com¬ 
menting on this result, the Board of Revenue in their final report for 1906-7 
show that this area is 86 per cent, more than in 1905-6, but 1 per cent, less 
than the average of the five previous years and 25 per cent, less than the 
ten previous years. Indigo appears to be cultivated under very diverse 
conffitions throughout the Presidency. Returns show that somewhere 
in the district sowing is normally being accomplished in every month of 
the year. This, no doubt, is due to the more even distribution of tempera¬ 
ture and rainfall throughout the year ” (Leake). 

In Cuddapah, the chief indigo district, the land is ploughed and manured 
after it has been moistened by rain. This takes place in April if the rain is 
sufficiently heavy; if not, in July or August. The ground is then allowed 
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to remain till the next heavy showers, when the seed is sown in rows. In 
about a month weeding commences. On dry lands the crop is entirely 
dependent on rainfall. The first cutting is taken three or four months 
after sowing, and a second and third at intervals of three months after the 
first. After the third cutting, the plant is allowed to seed. 

Wet cultivation is also carried on in the neighbourhood of tanks or 
wells. Near wells with a certain supply of water, cultivation is commenced 
in March or April. If the soil is loose, the seed is sown without any previous 
ploughing; otherwise, in the vicinity of tanks, the land is watered, ploughed, 
and smoothed by a roller. It is then manured, watered again, and the 
seed sown when the land has dried. After germination, the crop is regu¬ 
larly watered at intervals varying from a week to twenty days. Weeding 
commences a month after sowing, and the first cutting takes place in three 
or four months, the second three months later. [G/. Shortt, Man. Ind. Agri., 
1885, 98-136; Mem. on Prog. Madras Pres., 1893, 69-71 ; Cox, Manl 
North Arcot Dist., 1895, i., 273-4.] 

BURMA AND ASSAM.—Area and Production. —Indigo is cultivated 
to a very limited extent in Burma. In 1904-5 there were 424 acres in 
Upper and 58 in Lower Burma. In Upper Burma cultivation is confined 
to the districts of Pakokku, Lower and Upper Ghindwin and Sagaing, 
and in Lower Burma to Thayetmyo. The gravest suspicion, however, 
should be entertained in accepting the published figures of area as being 
Indigofera. The description given by Mr. H. G. A. Leveson, in a 
note on the dyes of the Southern Shan States, at all events, leaves little 
or no doubt that much of the indigo of that country is derived from 
StroMUmtJies. In Ghindwin there are reported to be two crops, the 
wet- and the dry-weather. The wet-weather crop is sown in June and 
collected in July and August; the dry is sown in October and col¬ 
lected in December and January. An indigo plant is also said to 
flourish at high elevations in the Shan States, It is remarked that 
when cultivated in the lower valleys it is generally under the shade 
of trees, and when grown on the hills, plots of ground are selected 
at the bottom of steep valleys. Bracldsh soil is regarded as the most 
suitable, and the ground is not manured. It is not grown from seed, but 
at the beginning of the rains the shrub is cut to the ground, the lower 
part of the stalk thrown away, and the upper part with the young leaves 
planted. Two or three pluckings are considered a fair average yield, 
though a well-grown plant may afford as many as five. Most of these 
statements, it may be inferred, denote Strobilanthes. 

Turning now to Assam, the cultivation of indigo may be said to be 
practically non-existent. The greater part of the indigo dye of the province 
is the produce of Strobilanthes flaccidifoUus, and not of Indigofera. 
In many respects Assam and Upper Burma show a closer approximation 
to the conditions of South and Gentral China than to those of India. 
Accordingly Assam, in the matter of this particular indigo-yielding plant, 
may be spoken of as the most western portion of the area of Strobi-^ 
lanthes flaecidifolitis, a plant that is from there diffused east and north 
throughout the greater part of China and becomes one of the most impor¬ 
tant sources of the dye in that vast empire. [Of. Leveson, Byes and Dyeing 
in Southern Shan States, 1896, 2-5 ; Duncan, Dyes and Dyeing in Assam, 
1896, 28, 29 ; Parlett, Reft. Settl. Oper. Sagaing Dist, 1903, 15.] 

Manures .—Generally speaking the only manure given in indigo cultiva-. 
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tion is the refuse of the indigo plant termed seet, procured from the factory.; 
Artificial manures have made little headway, and even with the simpler, 
fertilisers, such as hme, gypsum and nitre, there is uncertainty as to their’ 
efficacy. In this connection attention should he given to the results 
obtained by Mr. C. Kawson, summarised in his final report to the Bihar 
Indigo Planters’ Association, published in 1904. As a rule indigo soils 
were found deficient in available phosphoric acid, and responded remunera¬ 
tively to treatment with superphosphate, bonemeal or other phosphatic 
manures. Nitrogenous manures were generally found useful when applied 
along with phosphates. Dr. Hancock, working at Dalsing Serai under. 
Mr. Bernard Coventry in 1901 {Rept. Indigo Im'prov. Syndicate, 1901), 
arrived at the same conclusions. The value as manure of the refuse plant 
{seet) was also investigated by Kawson, with the result that he came 
to believe that in many cases it was as valuable as the indigo produced 
by the factory. Mr. W. Popplewell Bloxam next took up the inquiry into 
the subject of indigo improvement by scientific manuring. In his report 
to the Government of Bengal, 1905, on the work carried out by Leake and 
himself at Dalsing Serai (in 1903-4), he summarises his experiments and' 
results. The chief feature of these may be characterised as the supply of 
various carbonaceous materials to indigo soils with the view of ascer¬ 
taining their efiect on the growth of the nodule bacteria. The period of 
Bloxam’s experiments was, however, too short to allow of any very definite 
conclusions. [Cf, Voelcker, Improv. Ind. Agri., 1893, 106, 112, 259,260-1; 
Rept, Catonpore Exper, Farm ; Bergtheil, Acc. Sc. Invest, on Indigo, in 
Rept. Dept. Land Rec. and Agri. Beng., 1905, vii.-ix.] 

Dangers to the Crop —“Under favourable conditions the young 
plant will appear above the surface on the seventh to the tenth day, from 
which time onwards it is exposed to many vicissitudes. It is no uncommon 
occurrence to find the destruction of the crop to be caused by a shower of 
rain. It has already been explained that the young plant is dependent 
on what may be termed ‘ bottom ’ moisture for its early growth, and 
on the condition of the soil which makes this available. The ‘ com¬ 
pacting ’ of the surface soil leaves a loose, dry layer on the surface which 
acts to a certain degree as a check on evaporation. The efiect of rain is 
to do away with this dry layer and to establish a complete capillary system 
to the absolute surface. The ultimate result is a rapid decrease in the 
moisture of the superficial soil, which may ultimately be reduced to below 
the limit at which life can be supported. Under these circumstances 
the crust must be broken even at the cost of destroying half the crop. 
This is usually efiected by the use of a light rake, or, in the case of a very 
light crust, by brushwood drawn over the surface. A prolonged spell of 
hot west winds, such as are com m on during April-May,^ in spite of the 
precautions taken to conserve the moisture, reduces this to below the 
needful minimum, and in this way the greater part of the crop may be lost.” 

“ As regards pests httle can be said. The larvae of numerous Lepidof- 
TERA feed on the indigo plant, but in only one case are the ravages sufficient 
to cause serious damage. Under favourable conditions the larvae of 
Agrotis segetis appear shortly after the young plant has broken through 
the soil, and before what is known as the ‘ 7-leaf ’ stage is reached. ^ Plants ’ 
attacked will be entirely stripped of their leaves, and a second sowing may 
be necessary. In bad seasons this may also happen, and necessitate a 
third sowing. It seems probable that the ravages of this pest are only 

679 


Seet. 


Superphosphates. 


Oarboaaceous 

Materials. 


Dangers. 


Effect of 
Moisture. 


Surface Crust. 


Pests. 


Q-ruhs. 


























THE INDIGO PLANT 


INBIGOFERA 

Manufaeture: 

Wet Process 

serious in tliose lands which have been sown in indigo for several years in 
succession, and that a reasonable system of rotation would reduce the 
injxiry to a negligible quantity.’’ 

“ Of other insect pests which assume dangerous proportions, there is 
ApMdes. an ApJi ifi and a Tkri2>ii, but little or nothing is known of the life histories 

of either. They both attack the young plant, rendering it stunted, and 
the latter, by destroying the mesophyll of the cotyledons and first foliage 
leaves, may kill the entire plant” (Leake). [0/. Lefroy, Caterpillar 
Pests of Indigo in Bihar, in Agri. Journ, Ind,, 1906 i nt iv 
3S8-50.] ‘ r 

Yield. Outturn aud Yield.— Owing to the numerous variations in the exact 

area denoted by the term higlia, and to the confusion consequent thereon, 
it is almost, if not quite, impossible to determine with any degree of cer¬ 
tainty from the published returns what is a normal yield of plant and dye. 
Under these circumstances it seems best to give the returns for a particular 
concern for which the figures are available and which, being situated in 
the centre of the indigo districts of Bihar, may fairly be taken as normal. 
The period from which the averages are derived covers a term of eleven years, 
Plants to tiio viz, from 1892-1903. This shows an average of 80 maunds of plants per 
acre for the morhun cutting, and 35 maunds of plants per acre for the Ihunti 
Dye to tbe Acre, cutting, while the dvc manifests an average of 16 lb, per acre for the year, 
in the proportion of 11 lb. for the morhun and 5 lb. for the hhunti cutting! 
The fluctuations are, however, very wide, e.g. for plant per acre 168 to 
48 maunds, and for dye, 25 lb. to 7| lb ” (Leake). 
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MANUFACTURE. 

WET PROCESS. —“ For the manufacture of dye from the plant, the 
wet process is now almost invariably adopted. Briefly this consists in the 
extraction from the plant of the dye-yielding principle by steeping in 
water, and the precipitation, from the extract so obtained, of indigo by 
exposure to air—oxidation. As the amount of plant which must be daily 
steeped comes to some hundreds of cartloads, there are certain essentials 
which must be considered in choosing a site for a factory. Chief among 
these is an abundant supply of water ; and a factory will never, therefore, 
be found at a distance from a stream or large lake, from which water can 
be pumped into a large tank— khazanah —placed at the highest point of 
the factory. From this tank channels conduct water to the steeping vats, 
a row of brick and cement-lined basins, usually about 20 feet square and 
4 to 5 feet deep, and about 15 in number. Below these, and corresponding 
with them in number, are a second row of slightly shallower vats called the 
beating vats. 

“ The plant, on arrival at the factory, is loaded into the steeping vats 
and, as soon as each vat is full, is battened down by means of beams at¬ 
tached to pegs set in the sides of the vat. Water is now run in until the 
plant is just submerged, and steeping is allowed to proceed for a period 
varying from 12 to 14 hours. The liquor, which has by this time become 
yellowish green and almost fluorescent, is now run of into the lower, or 
beating vat. 

Beating is effected in various ways, the sole object being to obtain 
as thorough an oxidation as possible. In the more primitive method 10 
to 12 coolies enter the vat and proceed to beat the liquor with short sticks 
to one end of which flat discs of wood are attached. The process is com¬ 
plete after about 1J* hours’ continuous beating. With the introduction 
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of macHnery the hand beating has been to a certain extent replaced by Machinery, 
wheel beating. Where this is employed, there is a single beating vat 
which runs the length of the range of vats and is divided along its length 
by one or two walls, the number depending on whether one or two beating 
wheels are employed. These walls stop short of the two ends of the vat 
and are simply employed to give direction to the circulation set up by 
the wheels. The wheels themselves consist of small flat discs of wood 
attached to the ends of a number of spokes radiating from the axle. By 
this method beating is complete in about one hour. More recently the 
beating has been replaced by blowing a mixture of air and steam through Blowing, 
the liquor; and, later still, in 1902, this process, modifled so as to blow 
ammonia through the liquor, was introduced by Rawson. Neither of these Ammonia, 
latter processes have, however, been universally adopted, and the wheel 
beating is still most commonly employed. 

“ After beating is complete, the liquor is allowed to stand until the 
precipitated indigo—^the mal —^has settled, leaving a clear, red, supernatant Mai. 
liquor. This ‘ maila fani ’ is drained ofl and the residual ‘ mal ’ is 
pumped into boilers where it is mixed with clean water and boiled, eitheir Boiling, 
by the direct action of heat or by injecting steam. The boiling and sub¬ 
sequent stages in the manufacture take place within the factory building. 

When the boiling is complete, the contents of the boilers are run on to the 
^ table.'' This consists of a heavy canvas sheet which has been previously 
wetted and spread on a support of split bamboo. The cloth acts as a entering, 
filter, allowing the clear water to drain ofl and retaining the indigo as a 
thick paste which is now transferred to the press. This is a square Pressing, 
wooden box, the walls and bottom of which are perforated by numerous 
holes. The interior is lined with damp cloth and the mdl is then poured 
in to a depth of 8 or 9 inches. The lid, which fits the interior accurately, 
is then put on and screwed home by means of a screw worked by a long 
lever This is turned at intervals during 5 to 6 hours, in which time the 
mdl will be pressed into a hard cake 3 to 3J inches thick. The sides cutting into 
of the press are now removed and the cake is transferred to a table where 
it is cut by wire into cubes of about 3 inches. These are removed and 
placed on open shelves to dry in an airy rooni. The air admission is so 
regulated tliat slow drying is effected. TMs is essential if cracking and Drying, 
subsequent breakage of tbe cakes are to be avoided. During the process 
of drying, tbe cake becomes covered with a dense growth of inould. Before 
packing this is brushed ofi by coolies. The final stage consists in packing BacHno. 
the dried and cleaned cakes into specially constructed cases which are 
weighed and forwarded to Calcutta for disposal ” (Leake). . x, . 

DRY PROCBSS.-~-Th.e wet method just described by Leake is that 
which is almost universally employed, though in Madras the dry-leaf Process, 
process is still pursued to a limited extent. From the historic chapter 
given above it will be seen, moreover, that during the first century of the 
industry as fostered by the East India Company, the dry process was Early ^ 
apparently universally adopted. It was even upheld that to that tact ^ 
was attributable the high merit of the Indian as compared with other 
indigoes—the stems and twigs used in the wet vat system detracted, so it 
was then believed, very greatly from the merit of the dye. During the. 
second century, when the industry had been conveyed from the West 
Indies back to India, or rather to Bengal, the wet process was alone that . 

employed. It is significant that throughout all this rise and fall ot the 
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European industry in India, the Natives should have quietly continued 
their own methods of manufacture, oblivious of or indifferent to the numer¬ 
ous patent processes and appliances brought out by their European rivals 
By the dry method the bundles of freshly cut plant, instead of beino- con¬ 
veyed directly to the factory, are dried and the leaves separated from the 
stem by beating. When kept dry the leaves turn in the course of a few 
weeks from green to a blue-grey colour. They are then subjected to 
steeping and fermentation, when the indican present in the plant splits 
through hydrolysis into indigotin and indigiucin. The fine green liquor 
thus obtained is then drawn off to the beating vat, where the matured 
indigo is precipitated and subsequently concentrated by boiling and com¬ 
pressed into cakes and dried in the usual way. But for the adulteration so 
largely resorted to by the Native manufacturers, it seems fairly certain the 
dry-system indigo would be fully as valuable as the wet, and in some 
respects have distinct advantages. This is exemplified by the fact that it 
is preferred even in localities where the difficulty of drying becomes serious 
For a small manufacturer it has the great advantage of being attended to 
at the most convenient time. 

The rationale of indigo manufacture may be briefly and pointedly 
told. Fermentation and hydrolysis of the indican found in the steeping 
vat takes place. The indigotin produced is reduced by the indigiucin to 
hydrindigotin (indigo white), and this dissolves in the alkaline liquor. 
Tlirougli the beating that follows the hydrindigotin is reoxidised, and //?- 
digotin precipitated—being insoluble in the alkaline liquid. The yield is 
about 0-2 per cent, of the weight of the plant. The addition of ammonia 
to the vat is frequently practised, with the result that the yield is largely 
mcreased, as the formation of ammonia by the fermentative breaking 
down of the in^go is thus hindered. The indigo obtained in this manner 
varies greatly in quality. Its content of indigotin ranges from 20 to 90 
per cent., the average being 40 to 50 per cent. The remainder consists of 
ash, 6 to 20 per cent.; water, 2 to 8 per cent.; indirubin, 2 to 4 per cent, 
and various amounts of indigo-brown, indigo-gluten, and carbohydrates! 
ihe value of the blue depends on its content of indigotin and indirubin. 
[Of. Blount and Bloxam, Chem. for Engin. and Manuf., 320.] It is believed 
the presence of indirubin gives the more pleasing result of the natural as 
compared with the synthetic dye. 

W. Popplewell Bloxam (who has devoted much attention to the 
study of the chemistry of indigo) read a highly instructive and valuable 
paper before the Society of Chemical Industry (Yorkshire Section) on 
August 15, 1906, and still more recently a further paper before the London 
Section on November 30, 1907. The last mentioned is written by Bloxam 
in collaboration with Dr. R. Gaunt and Mr. F. Thomas, and is specially 
described as an analysis of indigo and of the dried leaves of I. arrecta and 
I. sumatTfinn. It is, therefore, desirable that readers anxious for infor¬ 
mation of the nature indicated should consult the papers mentioned. But 
it may be useful to give here the few concluding remarks in the first, since 
nese seem to give an indication of the direction and purport of Bloxam’s 
investigations :— 

^om these results, it will be seen that if the percentage of indigotin 
contained in the whole plant (ordinary Indian varieties) be taken, as seems 
reasonable, at 0’6 per cent., then from consideration of the weights of 
plant steeped and the indigotin recovered in the finished cake, the highest 
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efEciency attained does not reacli 50 per cent, of the totalindigotin obtainable, 
whilst tbe average efficiency of tbe ‘ mahai ’ is 25 per cent., falling tbence 
to 12*6 per cent, (cake No. 2). Tbe attention of tbe Government of 
India will be called to this wasteful method of manufacture, with a 
view to tbe long-needed improvements being introduced to India without 
delay.” Concluding tbe second paper, Bloxam and bis collaborators ob- 
Being now in tbe possession of some 150 grms. of crystallised 
indican, we are undertaking a scientific study of its quantitative conversion, 
by various methods, into indigotin—with tbe view of improving tbe process 
of manufacture at present in use in India. Tbe results of our experi- i 
ments all tend to show that considerable improvement remains to be ^ 
made in tbe efficiency of tbe indigo manufacture, and point to tbe 
fact that tbe efficiency of tbe process is far lower than is currently 
stated.” Bloxam submitted bis final Uefort of the Research Worh on 

Indiqo to tbe Government of India in 1908. 

\Cf. Buchanan-Hamilton, Stat. Acc. Dinaj., 1833, 307-14; Montgomery 
Martin Hist. E. India, 1838, ii., 986-96 ; Reid, Cult, and Manuf. of Indigo, 1887, 
65-73 ^74-86 ; Nicliolls, Tro'p. Agri., 1892, 256-9 ; Bridges Lee, Man, of Indigo, 
1892*' Journ. Soq, Chem, Indust,, April 30, 1894, xiii., 382 ; Oct. 31, 941; 
Reb.'28 1901, xx., 116-7 ; March 31, 466-7; Sept. 30, 886; May 15, 
1902 xxL, 607 ; Mept. on Coventry's Indigo, 1895, 1897, 1898 ; Cave, Rept. on 
Patent Silicate Process of Indigo Manuf., 1901 ; Rawson, Gardner and Laycock, 
Diet. Dyes, Mordants, etc., 1901, 174-80 ; Perkin, Condition of Indigo Indust., 
Nature, -Plov. 1, 1900, Ixiii., 7-9 ; Nov. 29, 111-2; Jan. 24, 1901; Breaudat, 
Contrih. d L'Etude de la Fahricat. de VIndigo, in Bull. Econ. L Indo-Chine, Jxaiy 

^^^^SYNTHBTIC INDIGO .—^It would be impossible to deal here with 
tbe discovery and production of synthetic indigo. As a matter of 
historic interest it may be mentioned tbat^ Perkin was (in 1856) the 
original discoverer of tbe coal-tar dyes, but, like Green s discoveries still 
later, they were not fully appreciated until they bad reached tbe Nether¬ 
lands and German laboratories. Hence for a good many years past the 
artificial dyes have proved formidable rivals to tbe natural colours, and 
even in tbe case of indigo have begun to curtail tbe world s demand for tbe 
Indian article. Already tbe exports from. India have been reduced v^y 
seriously. Germany, for example, has practically ceased to import vegetable 
indigo and her exports of tbe artificial products to all countries were last 
year Valued at 25,000,000 marks (£1,250,020). This is remarkable, seeing 
that tbe first commercial manufacture was only made in 1897. According 
to a report issued by tbe Badisebe Anilin and Soda-Babrik Company, tbeir 
profits were in 1903, £683,787, and in 1904, £544,936 Thus it woifid 
appear probable that large sums bare been realised from tbe sale ot artificial 
indigo. Tbe imports of syntbetic indigo are mainly from tbe Netberlands. 
Tbele came to 14,691 cwt., valued at £143,613 in 1902; 17,752 cwt. in 
1903 ; 19,458 cwt. in 1904; 32,246 cwt. in 1905; and 39,042 cwt., valued 

at £147,325 in 1906. j.i, -d .:i 

TRADE IN INDiaO .—In a dispatch dated 1792, tbe Boara ot 

Directors congratulated tbe Indian Government that, as tbe Britisb iim 
ports of Bengal indigo increased, those from the Spanish and French 
colonies declined, while at tbe same time a large export trade from teeat 
Britain to the Continent bad been estabbsbed. That re-export trade 
amounted in 1790 to close on one miUion pounds of the dye. buefi a 
brilliant result, when contrasted with tbe depression that has been Mst 
over tbe industry, within tbe past few years, is highly significan . u 
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THE INDIGO PLANT 
statement of former transactions, given in t>.» 

“T a- of JL 

Exports. The bulk of the factory-made indityo is (^x-nar-i-aA r 
uses up onlj the most inferior grades of the dye. '’xhe retmns of fore^^ 
trade th^ very nearly e^xpress the total production. ThTyLr 1894^ 

SHoI credited to the Indian industry 

237,494 cwt., produced from 1,688,042 acres Un to 

perity tvas alinost phenomenal-a century'of adyancemeK Sltr^t 
numerous local upheavals. But the year folio win th^w ®Pi*® 
prcdactioo of s/.ftetio indigo 

there has been nothing but continuous curtailments F?om ImI s 
down to 1906-7 the record is, in fact, a very Sn;holv on. -Ji: 
exports in 1894-5 were 166,308 cwt., ^lued a^ Rs 4 74 59 15 ^ 

1895-6 they were 187,337 cwi., valued at S 5 ,SmMi 1 Bi tLwelye 
years following show a continuous decline, until in 1906-7 the exnorts 
were only 35,102 cwt., valued at Rs. 70,04,773. Commentino- on^rti 
subject, J. A. Robertson {Rev. Trade Ind 1904-5 28 9^ ot +Vo 
pi.eote.Go..r.l of StoL in Indi., to™‘ 
level to which prices have been forced down by competition oTSS 
indigo has reduced the indigo plantations of Bengal to less than half the 
area they occupied ten years ago, and over the whole of India the reduction 
in that period was 66 per cent. Planters in Bengal are strengthening their 
position by cultivating other crops in addition to indigo, and they can 
" 'S'e supremacy with synthetic indigo for many yirs ” 

^ 1904 gave a very poor yield, the deficiency compared with 

estimated in the official reports at 31 p^er c^rin 

Tre fess Tv fs 4 ^he total exporte of 1904-5 

are less by 18 4 per cent, in quantity, and 22-4 per cent, in value than 

the exports of the previous year. The fall in the average price w^ thus 

th« irs.; ™ >>«“» !*■* 

cwt., in 1890-6 to 66,215 cwt.; and in 1898-9 (the year after the 
production of synthetic indigo) they dropped to 30,973 cwt.; since which 

fn igofce 7^49*"^?^ ™ 10,743 cwt.; 

1906-7, 7,942 cwt. The record of the United 
btates IS somewhat similar, though on a smaller scale. In 1875-6 the 

,737 cwt., and from then a decline has been observed until in 1905-6 
the amount taken was only 1,530 cwt., and in 1906-7, 1,258 cwt. Egypt, 
preserved a fairly constant market, but it has to be 
Tdrpw 57 ?^* takes mainly Madras dry-leaf indigo. In 1875-6 

1903 4,16,375 cwt.; in 1906-6, 9,702 cwt.; and in 1906-7, 9,195 cwt. With 
most Oontmental countries the decline in the demand for Indian indigo has 
^ Germany took in 1896-6, 16,929 cwt.; in 1903-4, only 

i7895-fi‘ 523 civt. France procured 

iT iSr ?’ 7*’t’ 1902-4, 1,975 cwt.; in 1905-6, 970 cwt.; and 

in 4yub-7, 541 cwt. Japan, which for several years had been one of the 
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3 chiei markets, almost ceased to import in 1904-5. Tkis, it is believed, 

) was largely a consequence of ‘‘ the differential taxation which took effect 

from April 1, 1903 and imposed an extra tax, equal to 1*55 pence per lb., 

\ on Indian indigo, which both Java plant indigo and German synthetic 

I indigo escaped, placing an insupportable burden on the trade; but now 

) that Indian indigo has been treated on the most-favoured-nation basis by 

the Convention with Japan, which came into force on March 15, 1905, 
there may be some revival of the trade. German synthetic indigo has, 

[ i! however, now acquired such a dominant position, and its higher percentage 

[ of colouring matter still retains for it such advantage by reason of the 

1 ; duty being charged by weight, that India will find it difficult to recover 

I lost ground ” (Robertson, l.c, 29). The exports from India to Japan in 

I 1906-7 were 1,800 cwt. [Of. Rept Beng. Chamber of Comm., 1903-4, 

163-8.] 

I Internal Trade. —Turning now to the shares taken by the provinces Internal 

: of India. In 1885-6 the total exports were 132,495 cwt., of which the Trade. 

I Bengal share was 76,109 and the Madras 45,828. Ten years later (1895-6) 

the total exports were 187,337, of which the Bengal share was 111,714 
and the Madras 62,425 cwt.; in 1903-4, 60,410, of which Bengal furnished 
29,858 and Madras 24,414 cwt.; in 1905-6, 31,186, of which Bengal sup- 
I plied 19,062 and Madras 7,756 cwt.; and in 1906-7, 35,102, of which Bengal 

I contributed 19,309 and Madras 11,159 cwt. The exports across the land 

frontier are not very important. In 1904-5 they came to 4,873 cwt., • 

' valued at Rs. 4,70,203 ; in 1905-6 to 5,275 cwt., valued at Rs. 5,26,431 ; 

and in 1906-7 to 3,518 cwt., valued at Rs. 3,47,341. The most important 
receiving countries are Seistan and Dir, Swat and Bajaur. Formerly a 
large trade was done in exporting indigo-dyed goods from India. The only 
' survival of this is the export of blue cloth from Pondicherry to French goJeSiionist 

i China—a survival due, apparently, to the French protectionist enactments Enactments, 

in favour of her colonies. 

Imports. —A startling peculiarity of the present phase of the Indian Imports, 
traffic in indigo may be said to exist in the circumstance that a small supply 
of the dye is annually drawn from the Straits, from the United Kingdom, 

Belgium and Japan, There is no mention of synthentic indigo being 
imported, and the small foreign supply may be to some extent returns of 
! Indian indigo. The imports in 1905-6 were 1,244 cwt., valued at 

I Rs. 1,12,243 ; and in 1906-7, 2,392 cwt. and Rs. 97,152. 

I INSECTS (INSECTA); Fa. Br.Ind.; Hampson (Moths), i.-iv., 

: Bingham, and Bees (Hymenoptera), i.-ii. Distant, Bugs (Rhyn- 

; chota), i.; Watt, Products Derived from Animal Kingdom (Insects), 64-5 ; 

Maxwell-Lefroy, Economic Entomology, in Journ. Bomb. Nat. Hist. Soc., 

■ XV., 432-44; also Locusts in India, in Agri. Journ. Ind., 1907, ii., pt. 

I hi., 238-45, tt. xiv-xx. , : ^, 

5 With the exception of the silkworms, the bees, the cochineal, the lac and Economic Value. 

i the gall-forming insects, very few others can be regarded as of economic value. 

Unfortunately a very large number of insects force attention through the depre¬ 
dations they effect on crops, stores of food, industrial materials, manufactures, 
i woodwork, etc. Maxwell-Lefroy has set forth in a lucid manner the difficulties 

' 1 that beset the entomologist in India who may have entrusted to him the investiga- 

i ? tion and solution of the pests of the fields and forests or the discovery of beneficial Pests. 

' I insects. The insects have to be identified and in many cases scientifically named, 

I then their life-histories worked out, before practical suggestions are possible. 

Throughout the present publication the effort has been made to record the results 
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hitherto attained under the names of the products concerned, such as 
(Jute), CamelUa (Tea), etc. But in addition, the following special articles deal 
with insect economic products :— 

Bees’, Bees’-wax, Dammar and Honey (see pp. T23-9). 

Coccus Cacti, Cochineal (pp. 347-9). 

Silk (pp. 992-1013). 

Tachardia Lacca (pp. 1053-6). 

Besides these, however, there are a few other insects that have attracted 
attention. Perhaps the most important is the Locust. This often proves so 
destructive that strenuous efforts become necessary to restrain it. In order 
to aid in their identification, Maxwell-Lefroy has recently published an in¬ 
teresting account of the life-histories, with full-page illustrations, of the two 
locusts known to India, viz. the Bombay Locust and the North-West Locust. [The 
following papers have appeared in The Agricultural Ledger :—Gunther and Cotes, 
Dried Locusts as food for Gage and Game Birds^ 1893, No. 2 ; The Automatic 
Locust Catcher y 1895, No. 15 ; Stewart Stockman, A Plague of Grasshoppers in 
the C, Prov., 1903, No. 3, 56-85 ; Maxwell-Lefroy, Mem. Dept, Agri, Ind,, 1906, i.. 
No. 1 ; 1907, i., 125.] Sly {Agri. Journ. Ind., ii., pt. ii., 208) gives a brief 
forecast of a report shortly to appear on the results attained in India with the 
locust parasitic fungus. 

The wing-cases of the beetle xcapf-estis iritta.ta are largely employed 
for ornamental purposes in India, and are especially worked up in articles of 
dress produced in Madras and Hyderabad, or are used in hhas-khas fans, etc. 
[Of. Mukharji, Art Manuf. Ind., 309, 313, 380 ; Watt, Ind. Art at Delhi, 1903, 
161, 198, 408.] 

IPOMCEA, Linn,; FL Br. Ind., iv., 196-215; Prain, Beng. Plants, 
1903, ii., 731-7; Cooke, FL Pres. Bomb., 1905, ii., 241-52; Con- 
VOLVULACEJS. A genus of kerbs, rarely shrubs, twining, prostrate, or 
less often sub-erect. 

I. a<iuatica, ; Rec.Bot. Surv. Ind., ii., 121, 185, 243 ; hi., 81. The halmi- 
sdh, ndri, ganthian, ndlichi haji, sarharei valli, etc. An aquatic species common 
tliroughout India but especially abundant on the surface of tanks in Bengal. 
The young shoots, leaves and roots are universally eaten as a vegetable, and the 
plant is for that purpose often semi-cultivated. The juice is believed to have 
emetic properties and to be useful in opium poisoning. [Of. Pharmacog. Ind., ii., 
540 ; Dutt, Mat. Med. Hind., 1900, 302.] 

I, digitata, Unn. ; Talbot, List Trees, etc., 1902, 251. The hildihand, hhui-kohala, 
matta^pal-tiga, etc. A large climbing perennial cultivated on account of its 
pink to purple flowers and its tuberous roots, used in Native medicine (see p. 1120). 
[Cf. The Bower Manuscript (Hoernle, transl.), 1893-7, 96; Pharmacog. Ind., 
u., 534-6 ; Dutt, l.c. 323.] 

1. hederacea, dacq. ; Bee. Bot. Surv. Ind., Hi., 244. The nil-kalmi, baunra, Midi, 
hodi, kdld-ddnd, kdkkatdn-virai, etc. An annual hairy twiner, cultivated in 
India, but also found wild. The seeds known as kdld-ddna and mirchai are 
purgative and resemble jalap in their action. They were made offlcinal in the 
Pharmacopoeia India in 1868. The market rate is about 4 annas per lb. Hooper 
{Bept. Labor. Ind. Mus. (Indust. Sec.), 1905-6, 32-3) says that the seeds contaiu 
8*05 per cent, of resin resembling conuoJuuifne, but in addition are rich in albu¬ 
minous substances and contain 14*02 per cent, of a nauseous fat—a disadvantage 
in internal administration. [Cf. Pharmacog. Ind., ii., 530-4; Henry, Bcon. Bot. 
China, 1893, 49 ; Pirminger, Man Gard. Ind. (ed. Cameron), 1904, 476.] 

I. PuRg’a, Hayne. Jalap. A climber, native of the Mexican Andes, 
at altitudes from 5,000 to 8,000 feet above the sea. In its native habitat 
rain falls almost daily, and it flourishes best in shady woods with a deep 
rich humus soil. 

In India it is cultivated on Dodabetta in the Nilgiri hills, and in the North- 
Western Himalaya at Mussourie. The crop is an exhausting one. Formerly 
the plant was grown among the cinchona trees, but this system has been abandoned, 
since while the jalap flourished the cinchona was injured. Plants may be obtained 
from cuttings set imder shade in a moist, sandy soil, but for cultivation on a 
large scale the smaller tuberous roots may preferably be used. These are placed 
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one foot apart and at a depth of about six inches within trenches filled with farm¬ 
yard manure. As the plants grow, stakes require to be fixed for them to climb 
on. A return may be expected in the third year, and every third year there¬ 
after. In Ootacamund it has been found that an acre of jalap yields 5,000 lb. 
of green tubers, or say 1,000 lb. of powder. The drying process is a difficult one, 
as there is frequently considerable loss through mouldiness and fermentation. 
It is said this may be prevented by cutting the tubercles in slices. 

Medicinally, jalap is well known as a hydragogue purgative, its action being 
due to certain resinous principles. The selling price has been given at about 
2s. Zd. per oz. [Gf. Nicholls, Textbook Trop. Agri., 1892, 237-40; Hooper, 
Eifect of Phosphatic Man. on Growth of Jalap (Reprint from Pharm. Journ.), 
1896 ; Kew Bull., 1897, 302 ; Brit. Pharmacop., 1898, 165 ; Thorpe, Diet. Appl. 
Ghem., 1900, iii., 349; Pharm. Soc. Mus. Rept., 1895-1902, 62-3 ; Pharm. 
Journ., 1904, Ixxii., 284-5.] 

I. Turpethum (see Operculina Turpethum, p. 822). 

I. Batatas, Lamk.; DutHe and Fuller, Held and Garden Crofs, 
1893, iii., 12, tt. 87-8 ; Bee. Bot Surv. Ind., ii., 41, 120, 185; in., 80, 245, 
Sweet Potato, mita~dlu, ranga-dlu, chine dlu, shakarkand, valUkildngu, etc. 

Habitat.—^Presumably a native of America, but is extensively cultivated in 
India. Two forms are met with, one with red, the other with white tubers. 
Evidence points to its having apparently reached the Pacific Islands in prehistoric 
times, and to a cultivation in China in the second or third century of our era. 
Asa (Iray {Scient. Papers, 1889, i., 317-20), reviewing the account given in De 
Candolle’s Origin of Cultivated Plants, gives full particulars of the literary evidence 
in favour of an American origin. The first mention of the plant appears to be 
by Peter Martyr, who in the 9th book of his 2nd Decade (written about 1514), 
gives Batatce among the fruits of the province of XJraba, Darien, and in his 
3rd Decade names them among the plants growing in Honduras when Columbus 
landed in 1502. Other early Spanish travellers, e.g. Cieca de Leon, Jean de 
Lery etc., also refer to the finding of sweet potatoes in Peru and Brazil. Clusius, 
moreover [Bar. Stirp. Hist., 1576, ii., 297-9), states pointedly that they grow 
wild in the New World and adjoining islands, whence brought to Spain. _ Nothing 
very definite can be learned of its introduction into India. The plant is figured 
and described by Rheede {Hort. Mai, 1688, vii., 95, t. 50) and by Rumphius 
{Herb. Amb., 1750, v., 370, t. 130). Carey {As. Res., 1808, x., 18) discusses the 
method of cultivation pursued in Dinajpur, and Roxburgh {FI Ind., L, 483) 
speaks of the red sort as cultivated all over the warmer parts of Asia. 

Cultivation. —Tlie area under the sweet potato in India cannot l^e 
definitely ascertained. It is grown all over tlie country from tlie Panjab, 
tlie United Provinces, Rajputana, Central India, tbe Central_ Provinces, 
Bengal, Assam, Bombay, Madras and Burma. In Bengal it is more 
important in tbe eastern tracts, sucb as Bogra and Bbagalpur, tban in tbe 
western and central divisions. Taking India as a whole, it is planted 
from August to November and reaped from Decernber to May, tbe varia¬ 
tions being a consequence of local climatic conditions and methods of 
propagation. A full account of its production in Bombay is given by 
Mollison {Textbook Ind. Agri., 1901, iii., 193-7), of which the following 
.summary may be accepted as true of India generally. The best soil is a 
light friable one, well prepared by deep tillage. The crop does not 
thrive unless the land be naturally dry. It is generaUy grown during the 
cold season and under irrigation, but on light, dry land a rain crop may be 
produced. The land is prepared during the monsoon by frequent plough- 
ings, and in September farmyard manure at the rate of thirty cart-loads 
per acre is given. Before planting, irrigation beds are formed of various 
sizes according to local circumstances. 

jPlanting usually takes place in October-November. The crop is 
propagated by cuttings from fairly mature portions of the stem, each 
with three nodes or leaf-buds. Two nodes are placed underground, 2 
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SWEET POTATO 

to 3 inclies deep, while the other node is left free. The cuttings are 
usually placed along ridges, though sometimes in fiat beds. The ridges are 
about 18 inches apart and the cuttings are deposited one foot apart 
on each side of the ridge, half-way between the crest and the bottom of the 
furrow. Cross furrows are also drawn which form channels for irrigation. 
Weeding should be attended to and the crop watered every eight or twelve 
days. Care must also be taken to prevent the plants rooting at the nodes 
for otherwise small tubers of no value will be formed at the points of 
attachment and these will deduct from the growth of the large tubers at 
the main root. 

Yield. —If planted in October-November the crop should be ripe in 
April and the tubers lifted at once, else much damage will be done by 
rats and white ants. The vines or haubtis are reaped before the tubers 
are dug. A good crop may yield six tons per acre, worth about Rs. 300. 
The cost of cultivation in the Surat district Mollison gives as Rs. 134. 

StJgar and Alcohol —The sweet potato contains-more dry starchy 
and sugary matter than the ordinary potato, but less nitrogenous substance. 
Analysis shows it to possess about 10 to 20 per cent, of sugar and about 
16*05 per cent, of starch. It is said to be an excellent source of alcohol, 
100 kilos of tubers yielding about 12 to 13 litres of absolute alcohol. 

Recently it has been largely cultivated in some parts of the world as a 
source of sugar. By the Natives of India it is commonly used as food, 
either cooked in curry or boiled, roasted or fried. 

[O/. Piso, Re Med, Brazil, 1648, 94 ; Hernandez, Nom PI. Hist, 1651, 299; 
Forster, PI Bsc., 1786, 55-6 ; Bentham, Rev. of Targioni-Tozzetti, in Journ. 
Hort Soc., 1855, ix., 141-2 ; De Candolle, Orig. Cult Plants, 1884, 57-8 ; Basu,* 
Agri. Lohardaga, 1890, pt. i., 78 ; Nicholls, Ic. 288-90; Duggar, Sweet Potato 
Cult, etc., U.S. Dept Agri. Bull, 1895, No. 26 ; Thorpe, Diet Appl Chem., 1898, 
i., 292 ; Woodrow, Card, in Ind,, 1899, 391 ; Der Tropenpflanzer, 1902, vi., 285- 
96; Mollison, Amer. Sweet Potatos for Ind., in Ind. Planting and Card., Oct. 30, 
1902 ; Sweet Potato Sugar in Formosa, Aug. 1, 1903 ; West Ind. Bull, 1901, ii ^ 
No. 4, 293-302; 1902, hi.. No. 3, 206-11 ; v., No. 1, 5-6, 25-6, No. 3, 281-6* 
Firminger, Man, Card. Ind. (ed. Cameron), 1904, 478.] 

IRON AND IRON MANUFACTURES.— Ball, Man. Econ. 
Geol. Ind., iii., 335-420; Watt, Rev. Min. Prod. Ind., 1894-7; Mahon, 
Reft. Manuf. of Iron and Steel in India, 1899 ; Holland, Rev. Min. Prod. 
Ind., 1898-1903, 11-2, 51-2. 

PRODUCTION. —Iron is commonly said to exist in nature in two great 
classes of workable Ore— (1) Carbonates and clay ironstone, and (2) 
Oxides, like hematite and magnetite- The Carbonates consist essen¬ 
tially of two kinds : {a) those in which the salt is crystalline and little 
admixed with earthy matter, and (&) those in which a larger or smaller 
amount of clay is intimately intermixed with the ferrous carbonate. The 
former is sfathic iron ore and the latter argillaceous ore or clay ironstone. 
Clay ironstone exists in large deposits in many coal measures and is then 
known as black-band. The Oxides may be spoken oi as of three kinds 
{a) anhydrous ferric oxide ; (6) hydrated ferric oxide ; and (c) a mixture 
of ferrous and ferric oxides such as the magnetic oxide of iron. Hughes 
Buller has recently sent from Baluchistan a natural mineral known as 
hhaghal or lagh, which is employed as a dye. This has been ascertained 
to be an impure sulphate of iron. “ The most abundant iron ores are 
the minerals magnetite and hematite which occur in numerous places 
with quartz, making quartz iron-ore schists which are generally members 
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of the Dharwar and other Arch^an schist series. The most conspicuous Most Abondant. 
examples of this class occur in the Salem district and the Sandux State 
in the Bellary district of the Madras Presidency, and in the Chanda, Eaipur, 
and Juhbulpore Districts of the Central Provinces. The chief ore now 
used at the Barakar iron-works for the manufacture of pig-iron is clay 
ironstone, containing 45 to 48 per cent, of iron, and occurring as nodules 
in shaly formation separating the Barakar a,nd Eaniganj stages of the 
Damuda series in Bengal ” (Imp. Gaz., 1907, iii., 146-6). 

Notwithstanding the fact that rich deposits of_ one or other of these 
various iron ores exist here and there all over India, and have, from the 
most ancient times, been worked up in a desultory manner by the Natives, 
still there has been but one successful attempt on European hnes and by 
modern appliances. Indeed some of the recent investigations conducted in 
India would seem to establish belief that few of the important supplies of 
ore are of sufficiently high merit to defray the cost of carriage to Europe 
(or even to Indian centres of fuel supply) and leave a margin of profit. 

The opinion would thus appear to have been borne home that the 
expansion of India’s iron production must, for the present, be looked for to 

in the immediate vicinity of fuel supplies. 

South India. —Some few years ago many persons urged that if it paid South, 
to convey Spanish ore to England to be there made into “ pig ’’ which in 
the ordinary course of trade was profitably carried even to India, it must 
of necessity pay to convey the rich ores of Madras to the coal mines of 
iT idia, to be there worked up in competition with the imported foreign 
metal (Watt, Mem. Res. Ind., 1894). It was also even upheld that the 
time might soon arrive when England would have to look to Salem for 
its supplies of magnetic ore. In his presidential address to the Iron and Magnetic ore. 
Steel Institute (of May 1893), for example, Mr. W. Eichards suggested 
that Indian ores could and should be substituted for Spanish. And still 
further it was loudly proclaimed that with some co-operative organisation 
of the Forest Department, South India might easily supply charcoal in okarcoai. 
such abundance and at such a price as to admit of production of iron after 
the fashion pursued in Styria and certain districts of America. These 
and other such opinions led to various technical investigations and reports 
on the part of experts employed both by private individuals and by 
Government. The Secretary of State for India, for example, submitted 
the then available information to Mr. Jeremiah Head, formerly President Head' 

of the Institution of Mechanical Engineers, for favour of his "views,^ the 
result being a most valuable contribution dated May 2, 1896. This p 
concluded as follows :—“ I regret to have to say that in my opinion it is 
not at present practicable to conduct an iron industry at or near Salem 
upon the methods pursued in Styria and certain districts of America where 
charcoal is employed.” It was perhaps but natural that with a subject 
which had not passed from the stage of personal opinion to that of as<^r- 
tained results, some at least of Head’s statements would be challenged. &s - = . , : 

final conclusion, in fact, has by no means been universally accepteci in India, 
and the accuracy of the information on which he based his calculations ot 
cost of production of iron, as also the supply of crude ore for direct export 
to Europe, has been called into (question. The Board of Revenue, Maaras, of 
for example, observed that “ If it can be shown that Mr. Head’s estmate EeTenme. 
can be safely reduced to Rs. 50 per ton f.o.b., as the Board beheves that it 
can be, and freight can be obtained at 155. .pet ton, the estimate taken by 
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Mr. Head (at page 18 of lus report), it will be possible to deliver Kaniamalai 
pig-iron 111 England for £3 15s. 10«f. per ton, being 5s. 2d. below tie 
ininiinum value of imported Swedish pig, £1 4s. lid:, below the maximum 
and 12s. 3d. below the average. The same iron could also compete still more 
favourably with Swedish pig imported into Madras, Calcutta and Ceylon.” 

In 1898 a consignment of Kanjamalai Salem ore was sent to England'to 
be tested along with Indian coke supplied for that pui-pose. The experiment 
was conducted by Messrs. Bolckow, Vaughan & Co. at Middlesborough 
ivith the result that it was found to contain only 40 per cent, magnetic 
iron—in fact, that it wms not worth exporting”. This led to an'” acri¬ 
monious correspondence in the public press, in which it was affirmed that 
the sample sent was not selected ore but an average of the whole rook 
and thus contained much that ordinarily would never be conveyed froin 
the mine to the smelting furnace. It was urged that the results of previous 
investigations (such as those conducted by Dunstan, Imp. Inst. Tech. Repts., 
12-22) showed a much higher average merit. Six samples examined mve 
56-95 average, with the highest 70-06 and the lowest 36-44 per cent, of iron.' 

The Porto Novo Iron Company, founded by Mr. Josiah Marshal Heath,' 
was the earliest and perhaps the most persistently worked concern in 
India. It was founded in 1830, changed hands more than once, and was 
finally dissolved and its privileges surrendered to Government in 1874. 
Eor thirty years a large quantity of iron was manufactured, and failure," 
as Major E. H. Mahon says, was not due to lack of iron ore or its quality’ 
but to inexperience, defective machinery, and want of capital. He is’ 
moreover, strongly of opinion that all exiting difficulties will be overcome 
and iron production from the South Indian supplies made an industry of 
the greatest possible value. Persons interested in this subject should 
therefore procme Mahon’s admirable report. It would thus seem that 
the whole subject needs to be even still further investigated before it 
can be regarded as satisfactorily disposed of one way or the other. 

Central Provinces and Orissa .— Hardly less satisfactory are the 
results of the inquiry made regarding the'iron supplies of the Central 
Provinces. The report of investigations conducted by Mr. E. P. Martin 
and Prof. Henry Louis (on behalf of the Eight Hon. Sir E. Cassel) will be 
found in The A.^TicultUTcl Led^eT. Speaking of the Jabbalpur district, 
more especially the Agaria ridge, these distinguished investigators say 
“ the entire district undoubtedly contains considerable quantities of 
ferruginous material, but the latter is nowhere concentrated into what 
may be called a workable ore deposit showing the essential characters of 
steadiness and persistence which are indispensable in a deposit that is to 
form the basis of an important industry.” The conclusion arrived at may 
be said to be that considerable though the iron resources of the district 
are, they are not such as would warrant the erection of iron and steel 
works with any prospect of commercial success. In the Mayurbhanj State, 
in Eaipur and in the Chanda districts, Messrs. Tata, Sons & Go. of Bombay 
organised prospecting operations on a large scale and employed Mr. C. P. 
Perin and Mr. C. M. Weld as their experts. As a result it has been decided 
to erect iron and steelworks near Kalimati on the Bengal-Nagpur Eailway 
with the intention of using the Mayurbhanj ore in conjunction with fuel 
from the Jherria Coal Field. It may thus fairly well be assumed that 
this new departure marks an era in the metal industries of India. 

A Company known as the Tata Iron and Steel Company, Ltd., was 
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floated at Bombay in July 1907 with a capital of 2J- lakhs of rupees. Since 
then Government have sanctioned the construction of a broad-gauge 
railway from Kalimati (the site selected for the works) to the ore-fields 
of Mayurbhanj State, a distance of about 45 miles. Coal lands have 
been purchased by the company in the Jherria field ; limestone quarries 
secured near Katni; manganese ore is being opened up in Salaghat; 
designs for the works have been accepted and progress made in clearing 
the site for the erection of the blast furnaces which are expected to com¬ 
mence operations about the end of 1910. 

Bengal —It has, however, to be admitted that so far as actual results Bengal, 
are concerned, the ore utilised in India is very nearly confined to that 
worked up by the Bengal Iron and Steel Company in its works at Barakar. 

In the Review of Mineral Production, Holland gives the ore raised 
in Beno-al during 1898 to 1903, which shows for the six years an annual 
average output of 57,678 tons valued at £8,338, and a value per ton of 
2*895. Up to the present time, he observes, the Barakar Iron and 
Steel Company has manufactured pig-iron only, of which two blast furnaces Pig-iron, 
have turned out 35,000 tons of pig-iron a year. Since then a third blast Pomaces, 
furnace has been added and an unsuccessful attempt made to manufacture 
basic steel. The history of past adversity and present prosperity of the 
Barakar works is the story of the failure of unskilled impersonal enterprise 
contrasted with skilled individual energy when combined with‘capital 
and commercial acumen. Their subsequent production was 65,115 tons 
in 1904 ; 97,698 tons in 1905 ; and 69,397 tons in 1906. 

FOUNDRIES AND INDUSTRIES.—lion and Brass Foundries are not Foundries, 
separately returned, so that they have to be dealt with conjointly. They 
are scattered all over the country, but with the exception of the Barakar 
Iron and Steel Company, the railway and engineering workshops and 
foundries of Calcutta, Bombay, and certain other large towns, few are of 
any importance. In 1903 there were 78 foundries in all India giving employ¬ 
ment to 22,568 persons, and in 1904, 89 employing 24,256 persons. Three 
years previously the corresponding figures were 70 and 17,980, so that 
there has been a considerable expansion; but these returns take, of course, 
no cognisance of the village blacksmith nor the workers in brass and copper. 

In the Becords of the Geological Survey of India (1906, xxxiii., pt. i., 12—3) 
it is stated that the value of Bengal ore works out to an average of Es. 2-4a. Oost. 

( 35 .) per ton. For the rest of India, the ore being of a higher quahty 
and raised at places often distant from the railways as well as the ports, 
a higher average prevails, say Es. 4. The returns for 1904 show /1,608 
tons of ore used, valued at £12,617. In the Central Provinces there were 
441 small direct-process furnaces at work. [C/. Moral and Mat. Prog. 

M., 1905-6, 115.] ^ ^ 

Local Manufactures.— The exports and re-exports are not of 
sufficient importance to necessitate separate treatment. A feature ^ of 
great potentiality that bids fair to foster local manufacturing enterprise, 
is the decision of the Indian Eailway Board to place Indian engineering 
firms in a position to tender publicly for a portion of the annual reqmre- 
ment of stock. The tenders are to be confined for the present to the 
supply of frames and bodies only, the ^ requisite wheels, axles, springs 
and draw-bars to complete wagons being indented for from England 
as heretofore. Subject to the material being satisfactory, iron and steel 
of Indian manufacture should be used whenever possible. 
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Indigenous Industries. —There would seem to be ‘"no doubt that 
the existing manufacture of wrought iron by a direct process was 
widespread in the country before the date of the most ancient historic 
records, while the manufacture of the ancient wootz anticipated by many 
centuries the cementation process, developed in Europe, for the 
manufacture of the finest qualities of steel.” “ The Native irom 
smelting industry has been practically stamped out by cheap imported 
iron and steel within range of the railways, but it still persists in the 
more remote parts of the Peninsula and in some parts of the Central 
Provinces has shown signs of slight improvement ” Gaz., 1907, 

iii,, 145). According, to Mr. Syed Ali Belgrami, the Nizam’s Dominions 
furnished the material from which the famous Damascus blades of the 
Middle Ages were made. To. this day Hyderabad is noted for its 
swords and daggers. Holland observes that so far as official returns 
are concerned, the Central Provinces show the highest production 
of iron, viz. from 2,400 to 4,800 tons ; but there is also a sensible 
industry surviving in Bijawar, Panna and Orchha amongst the Central 
Indian States, as well as in Mysore and in some parts oi the Madras 
Presidency. ‘‘ Steel is made, both in the form of ingots by the 
carburisation of wrought-iron in crucibles, and, on a much smaller scale, 
by the decarburisation of cast-iron shot in a small open hearth.” 

The antiquity of the Indian knowledge in iron maybe judged of from the 
famous pillar at the Kutab near Delhi; from the numerous examples that 
exist of wrought iron; from the hammered and perforated door panels both 
in iron and brass to be seen at the ancient palaces and tombs; and from the 
superb collections of arms perserved by the princes and nobles. Burma has 
for many years been known to have attained high proficiency in wrought 
iron. Near the Arakan pagoda of Mandalay numerous workshops exist for 
the production of the iron thees or the umbrellas placed as weather-cocks 
on the pagodas of Burma. At the pagodas, balustrades in iron are also 
frequently used, and this demand has given birth to a fairly large 
import trade in very inferior cast-iron imitations of fine old Burmese 
designs in wrought iron. Of Western India, Baroda is noted for its 
wrought-iron balustrades. The engraving and carving of iron and steel 
was some years ago an important industry in India, and Kanara, Madura, 
Malabar, Vizagapatam and Mysore were famous for their works of this 
class. The art is still practised at Udaipur, Jaipur, and Jodhpur. 
Hyderabad, Deccan, and Each are famed for their arms; and the gold and 
silver damascened soft-steel wares such as armour, swords, shields, caskets, 
etc. (koftgari work) of Sialkot, Serhoi, Jaipur, are traded in all over 
India and largely exported. The decline of the Sikh power and the modern 
change in the methods and materials of warfare struck, however, a deadly 
blow at the damascening art, and a serious decline both in the amount 
and quality of the work has for years past been manifest {Ind. Art at 
Delhi, 1903, 14-45, 460-2). 

TRADE. — Imports. —It is difficult to give anything like an accurate 
conception of the total traffic in iron. The local production is but 
imperfectly known; an error must therefore always exist. A large 
number of articles that are partly constructed of iron are sure to be re¬ 
turned under other headings, but the figures under hardware and cutlery, 
iron, steel, machinery, railway plant, rolling stock, locomotives, etc. 
(Merchandise and Government Stores), give some idea of the vast magni- 
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tude of the traffic. The Imports shown under these headings were imports, 
collectively in 1899-1900 valued at Es. 13,34,14,503; in 1901-2 at 
Es 15 11 06,431: in 1903-4, Es. 19,58,09,778; in 1904-5, Es. 20,30,66,366 ; 
in 1905-6, Es. 23,01,10,532 ; and in 1906-7, Es. 26,86,49,605 (£17,909,973). 

Thus the trafdc is by no means unimportant, hut it may be useful to direct 
attention to certain items of it that more especially may be called Iron. 

The imports of Cast-pig were in 1899-1900, 263,663 cwt., valued at cast iron. 

Es. 7 96 040 ; in 1901-2, 291,422 cwt., valued at Es. 8,73,347 ; in 1903-4, 

531 953 cwt., valued at Es. 13,84,888 ; in 1905-6, 636,163 cwt., valued 
at Es. 16,17,966 ; and in 1906-7, 667,285 cwt., valued at Es. 18,43,167. 

Practically the whole of these imports came from the United Kingdom, 

the only other country of importance being Aden. Of Bar-iron, the Bar-iron. 

imports were in 1899-1900, 499,678 cwt., Es. 30,07,124; in 1901-2, 

855 106 cwt., Es. 49,67,024; in 1903-4, 650,409 cwt., Es. 35,74,266 ; 
in i905-6, 781,360 cwt., Es. 39,89,004 ; and in 1906-7, 606,604 cwt., 

Es. 36 18 998. Under the heading of Steel-bars the imports were m steel. 
1899-1900 500,676 cwt., valued at Es. 33,21,024; in 1901-2, 974,038 
cwt. Es. 54,93,840 ; in 1903-4, 1,116,933 cwt., Es. 59,49,191; in 1905-6, 

1 963 574 cwt., Es. 95,42,895; and in 1906-7,1,402,762 cwt., Es. 74,92,013. 

In the iron and steel bar traffic Belgium has practically usurped the 
United Kingdom and for some years past poured into the country large 
quantities of cheap stufi that has found a ready and expanding market. 

Of Pipes and Tubes in 1899-1900 the imports were 257,118 cwt., Hp^aua 
S. S277 ; in 1901-2, 322,620 cwt., Es. 29,40,404; 1903-4,821,783 cwt 
Es 57 81,098; 1905-6, 614,060 cwt., Es. 38,19,850; and m 1906-7, 668,539 
cwt., Es. 61,17,286. In this traffic the British manufactmer more than 
holds his own, the only important competitor being the United States. Of 
Sheets and Plates (all kinds) the imports in 1899-1900 were 1,104 289 and 
cwt., valued at Es. 1,04,42,871; in 1901-2,1,298,986 c^., 1,22 15,307 ; . • 

in 1903-4, 1,636,692 cwt., Es. 1,45,60,656 ; in 1905-6, 1/83,999 cwt., 

Es. 1,59,41,040 ; and in 1906-7, 2,190,764 cwt., Es. 2,20,45,396. The 
supplies come mainly from the United Kingdom, the only other country 
of i^ortance being Belgium, the trade from which would appear to be 

These illustrations may be accepted as fairly represent^ive of all 
the special headings of the iron trade proper. Space cannot be aflordecL 
to indicate the traffic in the manufactures that are only partially made 
of iron, such as machinery, railway plant, etc. It may have been ob- -d 

served that a steady rise is taking place in the imports. Even the figures 
exemplified are sufficient to show that there is room for a large iron manu¬ 
facturing industry; and when this is estabhshed, the production m rails, 
rolling stock and machinery would soon follow in the wake of the furnace 

and the foundry. _ „ o ■■ i 7 k r 

WJ BengaIi * Montgomery Martin, Rist. E. Ind.^ 1807-13, ii., 175 o, 

190-3,'261-7 ; Agri. Ledg., 1900, No. 14; Rept. Ohief Inspe^. of Mynes m 
■Ind., 1902, 27-8 ; Reo. Geol. Surv. Ind., 1904, xxxi., 168-70; ^906, xxxm., 12 3. 

Pbovincrs : Agri. Ledg., 1898, No 17; 1900, No. 14 ; Marto andLo^, 

Native Methods of Smelting and Manufacturing Ir^ %n Jabhalpur, m Agn. 

Ledg. 1904, No. 3. United Psovincbs : Sowerby, Surv. Iron Dept. 

in the Bhdbur, in Sel. Reo. Govt. Ind v loO 

and Manuf. N. Ind., 1880, 30; Gaz. N.-W. Prov., 1882, 260-76. P.^jab . 

Lawrence, VaXUy of Kashmir, 62-3, 372; Geol 

106. Centbad India, and Bajputana : iJeo. Bml. Surv. Ind., 1904, xm., 8 9. 

Bombay : Rept. on Sample from Chota Udepur State, Imp. Inst. BuU., July 1903. 
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Baluchistan : Ohrome-IroTif in MepL Qeol, Surv, Ind<,f 1902-3, xciv., 67 ; Fawcett, 
Monog, Dyes and Dyeing, 23, 32, 36. Mabkas : Heyne, Tracts on Ind,, 1814, 
189-97, 218-26, 358-64 ; Holland, Iron in S, Dist Madras, Imp, Inst Handbook, 
1892, No. 8 ; also Iron Ores and Iron Indust of the Dist of Salem, in Dec. Geol 
Surv, Ind„ 1892, xxv,, 135-59; Foote, Mem. QeoL Surv, Ind., 1895, xxv., 191; 
Jeremiah Hoad, Mept Salem Ores and the Fracticahiiity of Conducting an Iron 
hidust in that Dist, 1896 ; Diinstan, Imp, Inst Tech, Eepts., 1903, 12-22. 
Burma: Bose, Rec, Qeol, Surv, Ind., 1893, xxvi., 161-3; Stirling, in Qaz. Burma. 
Hpreb Burma : Gaz., 1900, ii., 299-300.] 

ISCHJEMUM ANGUSTIFOLIUM, Mack. ; FI. Br. Ind., vii., 
129 ; Kew Bull, 1888, 157-60 and t.; Graminejs. The baboi, bhabar, 
hhuht, bliaih, babni, sabai, haggar, ban-hush, banhas, so7n, moya, bachJeron, etc. 
A perennial grass plentifnl in drier tracts of India, from Chota Nagpur 
and Rajmahal to Nepal and Garhwal, also throughout the plains north¬ 
ward, viz:, in the Central Provinces, Central India and Rajputana to the 
Panjab, Kashmir and Afghanistan, ascending to altitudes of 7,000 feet. 
The grass, from the most ancient times, has, in the localities where it 
abounds, been extensively used for making ropes, string and mats (see 
p. 776), and utilised in the construction of rope bridges, and to some extent 
takes the place of jute in agricultural sacking. 

Bhabar is often associated with the sedge Xfiviophorunh {D.E.P., 

hi., 266), and the two doubtless are sometimes used mixed together, but for 
many years it w^as incorrectly supposed that bhabar was xsriopnofnm. Sir D. 
Brandis was the first to recognise that Royle, WalHch and others were in error 
in overlooking the grass !#<»>* as the most important, if not the true 

bhabar. Stewart {Journ, Agri.-Eort Soc. Ind., 1863, xih., 293), while acloxow- 
lodging his indebtedness for this correction, expressed the opinion that the 
grass should, in the future, play an important part as a paper material—^he was 
thus apparently the first to suggest that use for the grass. Buthie led to a true 
identification botanically, and Sir George King pioneered the trade as a paper 
material (see pp. 865-8). In the Annual Report for the Botanic Gardens of 
Calcutta for 1893-4, he tells us that he had sent home, in 1873, samples of the 
grass to a paper-maker in Scotland, who reported favourably on it, and again 
in 1877 had furnished the late Mr. Routledge, through the India Office, with 
a consigmnent for experiment in Sunderland. Investigations were also made 
in India from 1882, the first by Mr. Deveria, and finally by the Bally Mills Com¬ 
pany, Ltd., and others, until the grass became firmly established as a paper 
material. 

.The Kew Bulletin and the Indian Forester have devoted much attention to 
this subject for some years past, and the Annual Administration Reports of 
the Forest Department have recorded the measures taken to foster and extend 
production. [Of. Gamble, Ind. For., 1893, app., xix.; Fischer, Ind. For., Nov. 
1903, xxix., 516.] The grass has thus been systematically placed before the 
public. It has, in consequence, become an assured paper material,^ restricted 
alone by the insufficiency of the supply. The attempt has accordingly been 
made to cultivate the plant in localities more accessible to the paper-mills, 
thereby lowering the ruinously heavy freight charges. More or less successM 
experiments of this kind have been conducted in Poona, Mysore, Hyderabad 
Deccan and in Hyderabad Sind. Systematic cultivation has also been under¬ 
taken in Manbhum, Birbhum and Murshidabad. In Poona it has been an¬ 
nounced that the yield is 24 cwt. of dry grass per acre. It was, however, ascer¬ 
tained that when grown on soils of a better class than in its wild habitat or under 
warmer and moister conditions, it tends to flower too profusely, and this lowers 
its value as a paper material. A consignment sent in 1898 from Poona to London, 
by Woodrow, was accompanied with the statement that it could be delivered 
on board ship at Bombay at Rs. 40 per ton. ^ i 

As marking the progress made, the following jottings, taken from official 
and other publications, may be here given. In the Bengal Forest Department 
Report for 1896-6, we read that the grass had been fairly extensively planted 
in Sahibganj, and that the produce sold readily at 12 to 14 annas a maund, 
and fetched at the mills Rs. 1-4 to Rs. 1-7, the railway freight being not over 
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3 aimas 5 pies a maund. Mr. Wild, whil© Conservator of Forests in Bengal, 
devoted much attention to the supply of paper materials to the Calcutta 
mills, and among other subjects took up the study of bhahar. He then wrote, 

“ When it is understood that the Calcutta mills turn out 360 tons of paper a 
week, or an equivalent of, say, 500,000 maunds a year, there is room for wood 
pulp as well as grass. It is believed that a consignment of 200 tons of pulp left Puip- 
Calcutta for Glasgow in 1896, at £4 25. per ton. If the cost could be reduced to 
£3 105. per ton—and there seems no reason why it should not—it would, it is 
thought, compete with esparto. Surprise has been expressed that the planting com¬ 
munity in India does not pay attention to the cultivation of grasses, etc., for paper- 
making. There is evidently profit in it, and what is more, with the output of 
paper mills increasing ©very year, the demand, for some time to come, will be 

Ktoshidabad, according to Mr. B. C. Bose, Assistant Director of Agriculture, MtQberry Pidds. 
Bengal it is now planted in clumps along the borders of mulberry fields. 
cuttings are taken in the year, on© in September and the other in March.^ With 
irrigation tliree or four crops can be had. This is at any rate the experience m 
Poona. The March crop is cut after the grass has fiowered, and yields very 
inferior fibre. No steps are taken to remove the flower stalks, no doubt owmg 
to the cost of picking them out. The September crop does not flower, and yields 

the best fibre. The people look upon the formation of the flower stalks as a 

necessary evil, which they have no means of checkmg. The Calcutta mills Calcutta Supply. 

draw their supplies from Sahibganj, Chota Hagpur and Nepal (the Terai), 

the last mentioned having, in recent years, contributed ■fairly lately. The 

Renort issued by the United Provinces and Oudh for 1898-9 afemed the u. Prov. Supply. 

annual production to be 200,000 maunds. The cutting in these provinces is said 

to commence at the end of October. That supply is very largely mad© use of m 

cordage. 


ISINGLASS, GELATINE, GLUE AND GBLOSE.— There 
are commonly said to be five classes of Cements :-(a) Calcareous 
(•pp. 713-4) ; (b) Gelatinous (animal, p. 543); (c) Glutinous (vegetable, p. 

293) • (d) Eesinous (see Tachardia lacca, p. 1063); and (e) Mixed Materials, 
non-resinous. With the first mentioned lime is essential, and they are 
collectively designated Mortars. Gelatine is prepared from anima flesh, 
bones, sMns, hoofs and horns. It is a purer article than glue, which is 
made, as a rule, from the parings of hides and the refuse of the tan-yard 
generally. A mixture of glue and shellac is often used m India, the lac 
peventing the penetration of moisture, which softens and renders ordinary 
glue often usfiess. There is no chemical difierence between gelatine, 
glue and isinglass. The purer transparent forms are used for cuhnary 
purposes. Ksh-glue made from fish-bones is largely employed m India, 

Ld may be had afi over the country, but no informatmn exists as to 
the centres of production or the methods of manufactme. mble SwaUows 
Nests may be described as Indian gelatine (see Birds, p. 138). ® ■ 

prepared from several Alga!, designated m India as agar-a^ar, and m^^o- 
pean commerce as China Moss. The best-known e^mpie is 
lichenoides {D.E.P., iv., 174-6). Numerous glutmous cements and 
pastes are in use in India, the commonest of aU being made ®/ 

obtained on boiling rice. [Cf. Glue :-Hoey, Mono?. Trfe <^nd Manuf 
N. Ind., 176-7 : Notter and FirtL, Theory and Practice of Hygiene, lb9b, 

808; Journ. Soo. Chem. Indust., 1904, xxiii., 1189--92 ; IsraGLASS : Day, 

Sea Fish and Fisheries of Ind. and Burma, app. cxl.-cxiv.J 

IVORY AND THE MANUFACTURES THEREFROM 07 

Birdwood? Ind. Art. Indust., 1880, ii., 218; Mukharji, Art Manuf. Ind, 

1888, 148-50 ; Watt, Ind. Art at Delhi, 1903, 170-93. 
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BJLBPtfANT .—No account of Ivory would be complete without some mention 
of the Elephant. Tn the DicMonanj will be found a fairly detailed account 
of the Indian species. From the most ancient classic times this sagacious 
and most useful animal has been known, and the methods of capturing and 
taming it can hardly have been changed materially for the past two thousand 
years.” The Hindu god Ganesha (son of Sim) is represented with an elephant’s 
head on the body of a man. In the Rig Veda the elephant is the animal 
%vith a hand, and in the Atharvan ho is the mightiest of animals. In the wars 
of the Ramagana and the Mahahharaia, elephant corps were employed and 
Indra's A'aiian is the elepliant Aira rat. According to Monier Williams {Buddhism, 
23»-4, 34, 025 ), the elephant is with the Buddliists the most sacred of animals. 
Among European writers, iMegasthenes (300 m(\), Strabo (25 b.c.), Arrian 
{Indika, 150 a.p. ; ed. lIcCrindle, 213) and .Elian .(250 a.b.) give full par¬ 
ticulars regarding the manner of hunting and capturing the elephant, the degree 
of its domestication and its use in warfare. Strabo (xv., 1, 41-3, 704-7) gives a 
chapter on the kheddahs tluit might bo read as an abridgment of Sanderson’s 
corresponding cha.pter in Thirteen Years Ammig the Wild Beasts of India. The 
African elephant appears to ha\^e similarly been tamed, and tli© Carthaginians 
employed them as fighting animals. The inscription at Adulo (recorded by 
Cosmas, 545 a.d.) alludes to this special use, [Cf. Vincent, Periplus, app., 66.] 
During the ascendency of the Roman Empire, elephants became quite common 
in Europe ; but they ultimately disappeared, and for several centuries seem 
to have been altogether forgotten, and what is most significant, the African 
elephant, since the fall of Carthage, has hardly since been in such a complete 

state of domestication. _ ..it.. 

Passing over a gap of several centuries, little is said even of the Indian ele¬ 
phant," till Abd-er-Ray.zak {Narr. of Joitrn. in Ind., 1442, in India in I5th Century, 
(Major, transL), 27, 3(5) described the eliqdiants owned by the King of Vijayanagar 
near Bellary, and the method of capturing and taming them then prevalent. 
Nicolo Conti, speaking of A\'a {Travels m the East, in India in Wth Century, 
11-2 37), allmles to the white elephant owned by the king. Athanasius Nikitin 
(Trawfe \n India in lldh Century, 12) discusses the elephants seen by him. 
Varthdma {Travels, 1510 (od. Hakl. Soc.), 125-31) gives a most graphic account 
of the city of Vijayanagar and vivifies the ruined elephant stables, which in 
their desolation are to-day objects of special inspection by the curious. G-arcia 
do Orta published at Goa the first edition of the Colloquies (1563, xxi.), and 
in that work wo are given the Arabic name fll, the Deccan name ati, the Kan- 
arese ace.ti, the Malabar aue, and the Ethiopian ytemho. Mention is made of,the 
large amount of African ivory annually imported into Cambay, and of the ex¬ 
istence of wild elephants in Orissa, Bengal, Patna, Pegu, Martaban, Ceylon and 
Siam This is followed by Acosta {Tract, de las Drogas, 1578, 417-48), who 
gives for tiie time when produced two admirable plates showing the wild and 
tame elephant with its war howdah. In the Voyage of Linschoten, some 
additional useful facts are told of Indian elephants. Baber {Memoirs, 1525 
(Leyden and Erskine, transL), 315-6) enumerates and briefly describes the 
animals and plants seen by liim in India which he regarded as peculiar to that 
country, and assigns the first place to tlie elephant, which he speaks of as abim- 
dant in parts of the country wliere,, during the memory of Hying man, no wild 
elephants have been known. AbulFazl {Ain~i-'AkbaTi,lB90 (Blochmann, transL), 
117, etc.) details the particulars of the Emperor’s elephant stables, and^of the 
rearing of that animal xmder domestication. Barbosa (Coasts East Afnoa am 
Malabar (ed. Hakl. Soe.), 167-8) fumishoB an account of how elephants were 
caught in Ceylon and exported to India. Subsequent to the dates mentioned, 
many European authors have contributed to the stock of present-day Imowledge 
regarding this most useful animal. [C/. Byrard, Voy. E. Ind., eta., 1601 (ed. 
nlkl. Soc.), ii., 343-6 ; Clusius, Hist. Exot. PL, 1605, 166, 200; Terry, Foy. ^. 
Ind., 1622 (ed. 1777), 134 (gives a long and niost interesting account of the 
, domestication and uses of tho elephant in India); Mandelslo, Travels, f ^ 
0\mAm,Bi8t. Muscovy, etc., 51; Tavernier, Travels 1676, ii., IbJ., 6U ; 

Thevenot, Travels in Levant, Indostan, etc., 1087, pt. iii., 

Suratt, 1689, 191-4; Fryer, New Acc. B. Ind. and Fers., 1672-81, 35, 9b, Jii; 
Milburn, Or. Comm., 1813, i., 63 ; etc., etc. For recent works consult citation^ven 
in the iii., 208-9; also Journ. Bomb. Nat. Eist. Soc., 1895-7, x., L6&-0, 

The Elephant in Burma, 1897-8, xi., 322-6, 335; 1903, xiv., lSl-5; Jardine, 
Elephant Shooting, xiv., 160-2 ; Blanford, Ba. Br. Ind. {Mcmmaha), 463-7.J 
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IVORY 


CAPTURE OF ELEPHANTS 


Distribution. —The elephant frequents the forest-clad portions of 
India and Ceylon from about Dehra Dun in the north along the foot of 
the Himalaya to Assam, Chittagong, Burma, Siam and Cochin-China, 
also in the forests of the Deccan, the Western G-hats, Mysore and South 
India. As a rule the elephant does not ascend much above 5,000 feet, but m 
Manipur and the Naga hills (Japvo) it has been met with at close on 8,000 
feet The chief centres of capture are in Assam (Caro hills more especially), 
in Mysore and Ceylon. It is generally affirmed that while all the Indian 
elephants constitute but one species—apart from that of Africa "^here 
are several very distinct races such as those of Nepal, Assam, Burma and 
Mysore. The Nepal animal is small and especially adapted for life in a 
hilly country ; the Shan elephant is tall, massive and handsome, but like 
the Ceylon race is often tuskless. Those of Burma and Chittagong are 
small and well suited for hilly countries, while the Assam animal is large 
and massive, hence better adapted for hunting purposes. The Natives 
classify the recognised races into humeriah, the royal or princely, the 
thoroughbred; mirga, a tightly built and longdegged, arched-backed 
animal, suggestive of the deer mirgct ; and dwasdla, the intermediate o 
the two former and the ordinary domestic or working elephant, the mirga 

being used in quick marching. . , . 

In India the animal is caught purely and simply for domestic purposes 
and is never (as in Africa) ruthlessly destroyed on account of its ivory. 
It is now captured exclusively by the hheddah system, and never y c 
cruel methods in pits, etc., formerly pursued. But there seem indica¬ 
tions that, far from being exterminated, the Indian elephant is increasing 
in a higher ratio than the captures, and that the time may come when 
it may be necessary to keep the multiplication under control, so as o 
protect the cultivation of the tracts adjacent to the forests. 

The chief Indian mart where elephants are ofiered for sale appears to 
be Sonepoor, near Patna, the mela there held being some time in October 
or November. An elephant costs about £40 to capture, and may be sold 
for £150. A full-grown elephant will weigh from o to tons, and stand 
from 74 to 9-| feet at the shoulders. It is an adult at twenty-uve yeara 
(but a calf may be obtained at thirteen to sixteen years), and its full age is 
120 years. The onlv pace of the elephant is the walk, capable or 5eii^ 
increased to a fast shuffle of about fifteen miles an hour, but for short 
distances only; it can neither trot, canter nor gallop. It cannot ]ump, 
can never have aU four feet off the ground at one time, and hence a ^ renc 
7 feet wide is to it impassable, though the step of a full-grown animal is 
64 feet. The elephant will eat 600 to 700 lb. of green fodder, but is usually 
under-fed. getting 250 to 400 lb., and is fed mainly on leaves and 
boughs of trees. Most of its ailments proceed from unsuitable or 

insufflcient food. £ ru 

IVORY [ELEPHANTS TOOT/f).—Mention has been made ot the 
fact that the Ceylon elephant has frequently no tusks. In India a tusk¬ 
less male is called a muhna. The tusks of the Asiatic animal are con¬ 
siderably less valuable than the African. As a rule, the nearer the equator, 
the larger, finer and more expensive the ivory; but there ap in addition 
many local manifestations. African ivory is closer in grain and ^lot so 
liable to turn yellow nor to warp and split as the Indian; moreover, me 
ivory of the east coast of Africa is superior to that of the west. By 
“ dead ivory ” is meant ivory that has been found on the ground or 
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INDIAN USES AND TRADE 

stored for a considerable time, until it bas lost the oil or gelatine th.f 
gives elasticity to ‘ green ivory.”- All the finer and more expensiveivLv 
carvings are, as a rule, done on the best African ivory; and even in inlaS/ 
the hair fines are invariably m the bluish-white African article, the wfr 
patches being in the dull chalky Indian quality. For the nfiscrMi 
structure of ivory, consult Hanausek {Micro. Lch. Prod (Wkton 
Barber, transL). 1907, 422-8). ivvmton and 

Perhaps one of the oldest samples of Indian ivory on record is that 
mentioned by Stem {Anoi^nt Khotan, 1907, 209, 222, pi. xlviii). i wS 
found in the Khotan oasis and dates from about the 8th century As a 
cunosity, it may be mentioned that in the armouries of the Indian prints a 
large number of daggers will be found, the hafts of which are made^of fossil 

thf,!. weapons have often histories that carry 

them back for op or more centuries ; hence the traffic in conveyin-^ thesi 
W of ivory from Siberia or even from Greenland to India, mostly 

^^+1 j ^ routes, must have existed long anterior to the present 
methods and chaimels of commerce. For the microscopic appearances of 
the various fossil and other ivories, confer with Hanausek (lx. 426-9) 

Centres of Ivory Carvirrg. ete.—There are four localities in India 
and one in Burnm that may be spoken of as specially noted for their 
Mtistic ivon^. These are Delhi in the Panjdb, Murshidabad in Bengal 
Mysore and Travancore in Madras, and Moulmein in Burma. Here and 
WfK the country ivory cpving and ivory turnery are met with, 

but the five localities named produce by far the best work. The chief 
artistic workers in India are Hindus. 

Ivory Turnery, though less artistic, is even more widespread than 
carving: in fact, most towns have a few workers of this class. Small 
articles are made by them, such as bracelets (bangles), chessmen, antimony 
boxes, etc, etc. Some of the better known localities are Agra, Alwar 
Bikamr, Jodhpim {moTe especially Pali), Amritsar, Ludhiana, Patiala’ 
Thppera, Tirapati, Godfivari, etc. With the Sikh the use of a comb is 
almost a religious obpr-yance. It is no wonder, therefore, that in Amritsar 
Md other towns of the Panjdb, ivory combs of great beauty are to be had. 
Here and there fabulous sums are expended on special chairs, howdahs 
and thrones made of ivory, or rather veneered with ivory; so also in the 
purchase of mats and fans woven by threads cut from the tusk. Ivory 
mats are often made at Delhi, Bharatpur, Murshidabad, Tippera, etc. 
v Maying.—In many parts of India wood is inlaid -with ivory, 

but there are three Ipalities that are specially noted for the superiority 
of tms class of work. These are Mysore in South India, Hoshiarpur 
m the Panjab, and Monghyr in Bengal. Bone is sometimes used as an 
interior substitute for ivory in inlaying. 

Trade la Ivory.~1he EXPORTS of Ivory (raw and manufactured) 
ttom India appear to have been declining for some years past. In 1876-7 

. ^ at Rs. 48,311; in 1896-7 

at Rs 60 501; but for the years 1901-7 have been Rs. 27,740 in 

ilnYi ’ ’■ “ 1903-4; Rs. 26,956 in 

1904-6; Rs. 44,655 in 1905-6 ; and Rs. 49,583 in 1906-7. The imports, 
on the other hand, seem to fluctuate very greatly, but on the whole 
ne supply of raw ivory seems to be declining and martufactures in.- 
creasing. Thus the raw and manufactured ivory imported in 1876-7 were 
valued at Rs. 24,55,637 (raw accounting for Rs. 24,15,614); in 1886-7 
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the figures were Rs. 28,81,1^0 raw and Rs. 1,46,762 manufactured; ten 
years later (1896-7) the total of both kinds was only Rs. 23,19,229; and 
in 1903-4 the figures returned were raw ivory Rs. 18,20,766 and manu¬ 
factured Rs. 2,35,809; in 1905-6, raw Rs. 14,52,379, and manufactured 
Rs. 2,41,699; and in 1906-7, raw Rs. 12,71,754, and manufactured 
Rs! 2,24,984. 

Thus India is by no means self-supporting in the matter of ivory, but, 
as shown above, it has for several centuries procured large supplies from 
Africa. In Indian commerce ivory is spoken of as ‘‘ elephant’s tooth,” 
but a second substance is called “ fish tooth.” This is of a dirty oily rish Tooth, 
yellow colour, with the texture looking as if crystallised into patches. The 
significance of being called in every language of India by the same name 
is suggestive of a foreign origin. It is, as already explained, highly valued 
for sword and dagger hafts, and is more extensively so used than ordinary 
ivory. It would appear to be mainly if not entirely the so-called fossil 
ivory of Siberia—the ivory of the mammoth—a substance that has lain 
for countless ages in the frostbound drifts of Liakofi and New Siberia. 

It is also just possible that a fair proportion of the machld-ha-dant of India 
is hippopotamus or even walrus ivory, the latter, along with fossil ivory, 
having found its way to India across the land frontier. In factj from the 
antiquity of the daggers, etc, with fish-tooth hafts, it seems highly probable 
that the traffic in the commodity mentioned was a very ancient one—alone 

destroyed by the growth of fire-arms. 

\Gf. Monographs, Ivory Carving : —Dutt, Bengal, 1901; Stubbs, U. Prov., 

1900 ; Ellis, P6., 1900 ; Burns, Bombay, 1900 ; Donald, Assam, 1900 ; Thurston, 

Madras, 1901 ; Pratt, Burma, 1901; Maskell, Cantor Lect. on Ivory, in Journ. 

Soc. Arts, Nov. 2, 1906, liv., 1127-42 et seq. ; Journ, Ind. Art (many passages).] 


J 

JATROPHA, Linn. ; FI Br. Ind., v., 382-4 ; Gamble, Man, Ind. D.E.P., 
Timbs., 1902, 612-3 ; Talbot, List, Trees, etc., 1902, 309-10 ; Prain, Beng. 545-9. 
Blants, 1903, ii., 941 ; Brandis, Ind, Trees, 1906, 576; Btjphobbiaoe^. 

A genus of woody plants, chiefly natives of America. Four species are 
indigenous to India and three others naturalised or cultivated. 

J. Cureas, Unn. ; Bee. Bot. Surv, Ind,, hi., 101, 275. The Physic Nut, hag- 
herenda, safed arand, rattanjot, magalieranda, haat-amunah, thinhaw-kyetsu, etc. 

An evergreen shrub, indigenous to America, but cultivated in most parts of India. 

Garcia de Orta (1563, ColL, xviii.) describes certain seeds which he calls 
curcas, but it is perhaps doubtfxil if he refers to the seeds of the present species. 

[Cf. Ball, Bev. of Garcia de Orta in Proc. Boy. Ir. Acad., ser. 3, 1889-91, i., 405.J 
Heyne regards the milk of this plant as possessing “the exclusive property ” 
of “ oxydating silver.” When dried in the sun the juice forms a reddish brown, juice, 
brittle substance like shellac or kino, and is also stated to dye linen black. The 
seeds yield about 30 per cent, of a pale yellow oil, incorrectly known as Croton 
Oil, which is used for burning, in medicine as a purgative and emetic, and as an on. 
application in cutaneous diseases. It has also been recommended as a substitute 
for olive oil, in dressing of woollen cloths, and as a good drying oil. Numerous 
cases of poisoning are on record through eating the entire seed, though used by the Seed. 
Natives as a purgative. Gamble states that in Madras the fruit is sometimes 
collected and sold, and in Assam the leaves are occasionally used to feed the er^ Leaves. 
sOkworm, when other leaves are not available. [Cf. Heyne, Tracts on Ind., 

1814, 242, 245 ; Pharmacog. Ind., 1893, iii., 274; NichoUs, Textbook Trop. Agru, 

1892, 205; Henry, Bcon. Bot. China, 1893, 61 ; Kirtikar, Poison. PI. Bomb., 

1896, i., 59 ; Waring, Bazar Med., 1897, 124-5 ; Woodrow, Gard. in Ind., 1899, 

442; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 417.] 
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THE WALNUT 


LAGENARIA 

VULOARIS 
Bottle Gourd 

n SJanflilUera, Roxb ; Idl-bherenda, undarhibi, addalai, dundigapu etc a 
small shrub common tliroughout the hotter damp tracts of India often’ ^ 

Dyo. a hedge. Bepxtted to produce a green dye. Ihe seeds Xd a KghT v^ot! 

,, .. . has for long been used as an external application in rheuw;° 

Meacme. ^d paralytic affections but is seldom administered iStemally, thoughTnoS 

of as a purgative, [Cf. Pharmacog. Ind.^ 1892, iii., 272-3.] ^ pokeu 


D.E.P., 
iv., 549-52. 
Walnut. 


Timber. 


Burrs. 


Bye. 

Medicine. 

Bood. 

Oil. 


JUGLfANS REGIA, X/'^ ; FI. Br. Ind. v 595 • n-nm’KlA m 
I nd. TinAs., 662-3; Brandis Ind. Trees, 619-20 • JukANDE.®! ^Te 
Walnut fiee, ak}irot,akhor, hahshing, hoi, dun, ughz, thitcha, etc. A large 
deciduous tree of the Himalayan forests from Afo-hanistou to 
at 3,000 t. 10,000 tejt and fl. Aills of Upper 

uhe Himalaya, the Khasia hills, and occasionally in gardens on other 
temperate tracts. ® 

The utilisation of the walnut and, accordingly, its cultivation in India det. 
from vep remote times. Its chief value lies in it^timber. The m^t^ortot 
use of the wood is for gunstoclis, and as the European supply “beVoS S! 
hausted. Gamble points out that it is a matter for serious consideration whether 
the tree shoulci not be more extensively and systematically oultivateTiT Indil 
In Kashmir and throughout the Panjab it is used for ornamental carving tumerv 
and fancy work. The average weight is about 44 lb. per cubic foot %he hus-e 
Tf ? growing_ on the stem are also exceedingly valuable, 4e w^d 

of which is prized by cabinet-makers for veneer work. It is said that a good 
burr may be valued at about 20s. per cubic foot. These burrs Lve L tSies 

France, and Lawrence (Valley of Kash- 
countless numbers of trees were 
destroyed by cutting out the burrs, for which a large demand then existed 
“f.®' Dye and Medicine and is exported to the plains, where 
It is used for cleaning the teeth. The fruit, which ripens in July to September 

and the North-West Himalaya fenerally 
and IS largely exported to the plains. The kernel yields a good description M 
oil, while the rind is employed for tanning and dyeing. Laftly, the tiriL and 

MoorcrofL TraroeU mi S. 

u Targwm-Tozzetti in Joum- Hort. Soc., 1855, ix., 166 • 

De Candolle, Orig. Ouft. Plawfs, 1884, 425-7 ; Ind. For. 1892, xviii., 383-5- 1896 

No. 1, 54; 


I>.E.P., 
iv., 580-1. 
Calabasli. 


Fruit. 


Oil Bottles. 


L 

LAGENARIA vulgaris, Serinf/e; FI Br. Ind.i, ii., 613: 
Dutme and Fuller, Field and Garden Groups, 1883, ii., 48-9, t. xlviii • 
Duthie, FI Upper Gang. Plain, 1903, 365-6; Cooke, FI. Pres. Bomb., 1903, i.’ 
546-7; Prain, Beng. Plants, 1903, i., 519; Cuouebitaoe^. The laddu, 
laula, tumri, kodu, tiJcta Idu, tumha, irdo, hunddnuga, etc. A climbing plant 
found wild in India, the Moluccas and Abyssinia. As a result of cultivation 
fruit assumes many different forms, the best known of which are the 
Pilgrim’s Goui‘d, the Bottle Gourd, the Trumpet Gourd, and the Calabash. 

Ihis plant is extensively grown in many parts of India for its Pami and 
^^eeds best on heavily manured soil. Sowing may take place as early as 
February or as late as July,^ but for rainy-season crops two sowings are made, 
tne nrst in April, the second in June. It is best to sow the seed where the plants 
are to grow, and about six feet should be left between each. The cultivated 
mrms are all eaten both by Europeans and Natives. By the former^ the fruit is 
boiled when young and used as a vegetable marrow; by the latter it is sliced and 
cooked in curry, or the pulp is eaten with vinegar or mixed with rice. The dried 
shell of the bottle-shaped gourd is used by the Natives for holding water or as 
oil bottles, while the small wild form, tumri, is used for making the stringed 
mstrument, the sitar, and the wind instrument, bin. The seeds yield a clear, 

700 


















JAEUL TIMBEE 


liARD 

AND TALLOW 


limpid Oil wliich is medicinal. The pulp of both the wild and the cultivated 
forms, as also the leaves, are purgative. \Gf. Asa Gray, Scient. Papers^ 1889, i., 
330-2; Basu, Agri. Lohardaga, 1890, pt. 1, 78-9; Pharmacog, Ind.^ ii., 67-8; 
Gollan, Jyid. Veg, Oard., 1892, 116 ; Banerjei, Ag'n. Cuttack, 1893, 115 ; Woodrow, 
Card, in Ind., 1899, 331; Birminger, Man, Card, Ind, (ed. Cameron), 1904, 168-9.] 

LAGERSTRCEMIA, Linn. ; FI Br. Ind,, ii., 575-8 ; Gamble, 
Man. Ind, Timhs., 371-6 ; Talbot, List Trees, etc,, 1902, 175-6 ; Cooke, 
FI. Pres. Bomb,, 1903, i., 512-4 ; Brandis, Ind. Trees, 337-40 ; Lyth- 
KACEJE. A genus of trees or sbrubs containing 18 species—natives of 
South-East Asia. Burma may be spoken of as the centre of the genus. 

It. Flos-Reginse, Retz. / Rec. Bot. Surv. Ind., iii., 213. The jarul, ajhar, taman, 
hadali, adamboe, eihmwe, pyinma, etc. “ The chief timber-tree of Assam, 
Eastern Bengal and Chittagong, and one of the most important trees of Burma.” 
It also occurs in Chota Nagpur, the Circars and the west coast from the South 
Konkan southwards. It is commonly cultivated as an avenue tree. Is chiefly 
foimd along river-banks and on low swampy ground, but occurs only sporadically. 

No special care is taken to propagate the plant. It is ready to be felled 
when thirty to fifty years of age. The timber is used for shipbuilding, boats 
and canoes ; for construction of carts, etc. It has also been employed for gun- 
carriages and was recommended for gunstocks, but the report on the experiments 
so far made has been unfavourable. In South India it is used for building and 
in Ceylon for casks. It is said to be very durable under water, but to decay 
soon when under ground. Hope {Jarul Timber, Ind. For., 1886, xi., 373-6), 
however, condemns the wood as not being durable and as being too readily 
attacked by white ants, but Gamble remarks that it is not quite certain the 
wood Hope refers to was in reality that of this tree. The average weight 
varies from about 40 to 45 lb. per cubic foot. A report is given by XJnwin 
(in Imp* Inst. Tech, Repts., 292-3; also in Agri, Ledg., 1897, No. 9, 181-3) on 
various mechanical tests made on a block of this timber. He gives the 
following results:—weight, 41*77 lb. per cubic foot; resistance to shearing 
along the fibres, 832*4 lb. per sq. inch *, coefficient of transverse strength, 5*22 
tons per sq. inch; coefficient of elasticity, 644*1 tons per sq. inch; crushing 
strength, 2*762 tons per sq. inch. 

There appears to be no trade in this timber carried on in the provinces of 
India, except Assam. Of the Garo Mils it is said that all the timber removed 
is exported to Bengal, and that the price of a standing tree is Bs. 6. In Cachar 
about 20,000 cubic feet are exported yearly to various places in the Sylhet 
district, and the price averages Bs. 1-2 per cubic foot. [C/. IJnwin, in Ind. 
For., 1898, xxiv., 89-91 ; Woodrow, Card, in Ind,, 1899, 318 ; Agri. Ledg., 1902, 
No. 1, 43.] 

L, parviflora, Roxb. ; Buthie, BZ. Upper Gang, Plain, 1903,353; Rec, Bot, Surv. 
Ind., 1904, iii., 59. The bdkli, sida, dhaura, nana, bonddra, chenangi, tsambelai, zaung 
bale, etc. A large deciduous tree common almost all over India, except in very dry 
regions. It is of considerable economic importance since the timber is in demand 
for general purposes such as house-posts, beams and rafters, door and window 
frames, agricultural implements, carts and boats. It also yields a good charcoal. 
The average weight is about 53 lb. per cubic foot. The bark has been employed 
in tanning and as a black colouring agent. It also yields a fibre used in Chota 
Nagpur for ropes, and the gum is said to be sweet and edible. The tree is one 
of those on which the tasar silkworm is reared. 

LARD AND TALLOW.— Tke rendered fat of tke pig forms the 
valuable commercial product Lard. A similar substance prepared from 
cattle and sLeep is Tallow (see Live Stock, p. 754; also Oils, pp. 813-4, 819). 
Space cannot be afforded to deal with these substances separately. Speaking 
of lard, the best is the so-called Leaf Lard. This is derived from the fat 
surrounding the kidneys, and from the flaky layers below the skin. In 
European trade two other qualities are prepared from the softer and more 
■ fusible parts of the fat, and are known as second and third quality lard. 

Lard. —The following information regarding the manufacture ip Calcutta 
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is communicated by Mr. I. H. Burkill, from information derived from 
Mr. S. Francis, superintendent of tbe pig slaughterhouse, Calcutta. 
Formerly lard was made by three large firms and several small houses* 
but lard-rendering is now carried on by a few small Native concerns only 
and these are situated round the municipal pig slaughterhouse. With the 
disappearance of large and responsible firms, the quality of the lard has 
degenerated. The manufacture goes on all the year, but the beginning of the 
hot weather is the busiest season, because then most pigs are brought in. 
Two kinds of pig are slaughtered; one, bred in Calcutta, is called the 
China-pig ’’ ; the other, driven in from the villages of Bengal, is called the 
country pig.” The former is white, the latter black. The animals are 
slaughtered in the early hours of the morning and lard-rendering begins in 
the forenoon. The rendering house consists of a small room and a larger 
godown, where the lard is cooled and stored. The rendering is done in an iron 
pan about two feet across and eight inches deep, placed over a slow fire. 
Scraps of fat of all shapes, but none weighing more than three or four ounces, 
are washed in water for about two hours and then heaped up in the pan to 
above the level of the rim. When the lard is thoroughly melted it is 
poured out of the pan through a double thickness of cotton-muslin into 
an earthenware vessel, where it stands to set. Several times a day during 
setting it is stirred gently for about half an hour. The time taken in 
setting varies with the nature of the animal from which the fat has been 
obtained. Lard from the “ China pig ” takes about two days to set,, that 
from the country pig ” a much less time, and the lard is of better-quality. 
Lard thus manufactured will keep for about two months only, but formerly 
for a much longer time—a circumstance due apparently to the fact that 
fat of the freshest and best quality is not always used. 

The best quality of lard is much used in cooking and in preparing 
ointments, etc., the second in the manufacture of lard oil, the third as a 
low-^ade oil in soap-making. The oil is manufactured by exposing the 
lard in woollen bags between wickerwork to a pressure of about ten cwt. a 
square inch in the cold for about eighteen hours. The oleine thus obtained 
is pure, colourless and limpid. It is employed as an adulterant for olive 
oil in France, and for sperm oil in the Eastern States of America. It is 
also esteemed as a lubricant and is used for illuminating. In Medicine, 
lard has long held the principal place as a medium for the exhibition 
of other substances, as ointments, etc. As an external application it 
possesses emollient properties, and is extensively employed in external 
inflammations, bruises, sprains, and in various skin eruptions. 

Tallow, as already stated, is prepared from beef or mutton and goat 
fat, or a mixture of these. It is a harder and less fusible fat than lard. 
The rendered tallow is refined by boiling with water; is often bleached by 
means of nitric acid, and employed as a lubricant and for soap and candle 
making. When intended to make moulded tallow-candles, the finest 
mutton suet can alone be used, but for “ dips ” the refuse from the moulded 
candles or the cheapest tallow (a mixture of all animal fats) may be em¬ 
ployed. Hoey {Monog. Trade and Manuf, N, Ind., 174 ) speaks of the candle- 
makers of Lucknow using charhi (fat), but though he deals most minutely 
with the industries of that city, he makes no reference to the lard and 
tallow manufactures. So again, speaking of soap manufactures, he states 
that charl}% (bullock and buffalo fat and tel, either castor or linseed) is 
employed. 
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liATHYRUS 
SATIVUS 
Chickling' Vetch 

Trade In Lard and Tallow, —The foreign traffic in Lard appears to Trade: 
be declining. The exports in 1876-7 were valued at Rs. 3,22,825; in Lard. 
1886-7, Rs. 1,93,823 ; in 1896-7, Rs. 67,900 ; and for the past five years 
they have been 1902-3, Rs. 52,810 ; 1903-4, Rs. 30,526 ; 1904-5, 

Rs. 15,500 ; 1905-6, Rs. 18,750; and 1906—7, Rs. 15,747. Corresponding 
with this change in the traffic, the imports may be said to manifest an imparts, 
expansion : in 1899 they were valued at Rs. 26,952; in 1900-1 at Rs. 

47,058; and for the past five years have been:—1902-3, Rs. 61,462; 1903-4, 

Rs. 70,610 ; 1904-5, Rs. 55,454; 1905-6, Rs. 59,536; and 1906-7, Rs. 92,370. 

The traffic in Tallow corresponding to the lard just given was as follows : Tallow. 

—EXPORTS were in 1876-7 valued at Rs. 31,234 ; 1886-7, Rs. 54,097 ; Exports. 
1896-7, Rs. 95,574 ; and during the five years ending 1906-7 were valued 
at Rs. 1,70,721, Rs. 2,17,828, Rs. 1,30,999, Rs. 1,11,255, and Rs. 80,404. 

Thus it may be said this export traffic is, on the whole, an expansion. The 
IMPORTS in 1876-7 were valued at Rs. 62,671, and for the past seven imparts, 
years have been:— 1900-1, Rs. 3,46,570 ; 1901-2, Es. 5,51,976 ; 1902-3, 

Rs. 3,84,402 ; 1903-4, Rs. 5,93,127 ; 1904-5, Rs, 6,80,054; 1905-6, 

Rs. 8,16,705 ; and 1906-7, Rs, 9,14,834. 

Nearly the whole of the Lard exported from India goes from Bengal Bengal, 
to Mauritius. Formerly a fair amount was consigned to Reunion and to 
the Straits Settlements, but for some years past both these countries 
have discontinued their demands. India, as shown above, imports lard, 
and by far the major supply comes from the Straits, and recently from 
China (Hongkong), but Burma may be described as the receiving province. Burma Demand. 
Of the total imports in 1903-4, viz. 316,111 lb. (the largest quantity for 
the past five years), valued at Rs. 70,610, Burma alone took 303,727 lb., 
valued at Rs. 65,203. The returns of the coastwise traffic do not show 
lard separately from “ Other Provisions,” so that it is not possible to 
discover to what extent Bengal or the other provinces of India are com¬ 
peting with the Straits for a share in the Burmese market. 

Speaking of the traffic in Tallow, it is curious that while Bengal is 
the province most concerned in lard, the tallow traffic is concentrated 
chiefiy in Bombay. The foreign Exports in 1906-7 were 4,135 cwt., Bombay, 
valued at Rs. 80,404, of which Bombay exported 3,517 cwt., valued at 
Rs. 69,601. Of the receiving countries, Arabia seems to manifest the 
most constant demand, taking 2,260 cwt, out of the total. Imports,—^A 
curious feature of the tallow traffic may now be mentioned, namely 
that Bombay, followed by Burma, takes by far the largest share of 
the foreign supply. During 1906-7 India imported tallow to the extent Large imports, 
of 36,837 cwt., valued at Rs. 9,14,834, and of these amounts Bombay 
took 23,325 cwt., Burma 6,433 cwt. The countries of supply were the 
United Enngdom, 19,604 cwt., and Belgium, 6,288 cwt. There is no 
mention of re-exports, so that India would appear to be by no means 
self-supporting in its lard and tallow Supplies. [0/. Hurst, Lubric, Oils^ 

Fats, etc., 1896, 180 ; also Soafs, 1898, 119-20; Blyth, Food Oom'pos, 
and Anal., 1903, 310-6 ; Leach, Food InsfecL and Anal.^ 1905, 451-6).] 

LATHYRUS SATIVUS, Linn .; FI. Br. Ind., ii., 179-80; p.E.P., 
Duthie and Fuller, Field and Garden Cro'ps, 1883, ii., 15, t. 32; Church, 

Food-Grains of Ind., 132, t. 24; Bee. Bot. Surv. Ind., i., 41, 151; ii., 48, veteK 
96; iii., 192 ; Duthie, FI. TJ'p'P&i Gang. Plain, 260; Cooke, FI Pres-. 

Bomb., 1903, i., 360; Leguminos.®. The Chickling-Vetch, hhesdri, latri^ 

703 


I 





































LATHITRUS 

SATIVUS 


THE CHICKLING-VETCH 


Cultiva¬ 

tion. 

Dry RaH Crop. 


Chief Areas. 


Tillage. 


Sons. 


Season. 

Seed. 


Cost. 


Podder. 

Pood. 

Paralysis 

and 

Iiathyrism. 


teora, tiura, churdl, Uhh (or Idc), lahhori, Idng, etc. An annual herb wHcb, 
according to De Candolle, is indigenous to the region that extends from 
the Caucasus to Northern India. 

Cultivation and Area, etc. —This vetch is cultivated throughout 
India as a cold-weather crop, and has the reputation of germinating on 
land too dry for other mU crops. To this fact is largely due its value 
agriculturally. It can take the place of other crops when the October 
rain has failed, and as an article of food it is remarkably cheap. Statistics 
of actual cultivation are not available for the whole of India, so that a 
corhplete statement of the total area cannot be furnished. The following 
particulars of a few provinces are, however, instructive. In 1904-5 the 
Central Provinces had an area of 363,504 acres, chiefly in Nagpur 
(163,632 acres) and Chhattisgarh (152,046 acres) districts. Berar appears 
to have had 14,408 acres. Bombay (excluding Sind) 18,656 acres, mainly' 
in Broach. Sind by itself had 232,070 acres, chiefly in Larkhana district 
(142,014 acres). The United Provinces do not appear to have published 
the area recently, but some few years ago the acreage devoted to the crop 
was said to have been 56,100 acres. No returns of any kind are available 
for Bengal, Assam, Burma, the Panj4b, Eajputana and Central India, 
nor Madras. There is no evidence, however, that these provinces materi¬ 
ally aflect the total Indian production. The two chief areas are the 
Central Provinces and Sind. 

Tillage and Yield. —To give some conception of the methods of culti¬ 
vation, yield, etc., of this pulse, the admirable account given by Mollison 
{Textbook Ind. Agri., 1901, ii., 29 ; iii., 78-80) may be here drawn upon. 
Ldng, he says, is almost invariably grown alone, though a slight admixture 
may be found in gram {Oicer arietinum,) flelds. It thrives best on deep, 
retentive, black soils. In the Deccan it is chiefly a second crop in rice- 
fields, but in Gujarat it is the sole crop of the year. In Broach it is gener¬ 
ally raised on low-lying fields liable to be flooded by heavy rain, all flelds 
which become waterlogged and too wet for cotton being commonly sown 
with IdTig. Tillage operations begin by ploughing after the first fall of 
rain. If the rains are unfavourable for cotton, the field is kept for Idng 
and repeatedly harrowed during July, August and September. No manure 
is applied, but the ground is carefully prepared, since Idng grown on clean 
ground is a good preparation for cotton in the succeeding year. Sowing 
takes place in September or early in October, and the seed-rate varies 
from 35 to 40 lb. per acre. The seed is dropped in the plough furrows 
in rows about a foot apart, and the surface levelled and pressed imme¬ 
diately after. No weeding is required, and the crop ripens in February 
about four and a half months after sowing. It is reaped before it is 
fully ripe, formed into small heaps in the field, and allowed to dry for 
a week. When dry it is threshed out under the feet of bullocks and 
winnowed in the ordinary way. The cost of cultivation is stated to he 
Es. 13-12 per acre. In a well-grown crop the weight of pulse almost equals 
the weight of fodder. From full average .crops in Broach, Mollison found 
the outturn of pulse to vary from 925 lb. to 1,068 lb. per acre, and of fodder 
from 1,220 lb. to 1,405 lb. Lang is cultivated chiefly as a Fodder, but 
as it is cheap, and easily grown, it is considerably used as Food by the 
poorer classes, principally in the form of bread, ddl, or porridge. 

. ^ BvU Reputation .—Much interest has been, for a century or more, spasmodically 
greeted to this pulse, on account of its evil reputation of causing paralysis 
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of the lower extremities, whea eaten continuously for any length of time. But ^ 
it might be said that the whole family of Leguminos^, much as we use them, are 
in some respects a suspicious family. A few years ago I gave attention to this 
particular pulse, and in consequence placed before the members of the Medical 
Congress of Calcutta (1894) the results of my inquiry. I then pointed out that 
it exists in two sizes, the smaller form being known in Chhattisgarh as WchoH 
and the larger in Nagpur and Bhandara as Idhh, The former is sown earlier than 
the latter. Its seeds are broadcasted over the flooded rice-fields (towards the 
close of the rains), while the latter is sown on rich black, dry soils, on land 
ordinarily devoted to wheat. The opinion seemed universal that while the 
laTchori or rice-field cultivation yielded a harmless seed, the lalch or wheat-field 


^MYRUS^ 

m SATIVUS 
i ^ Lakh 


Two Distinct 
Eaces. 


crop was very dangerous. There would appear to be no botanical character¬ 
istics to account for this remarkable difference. 

Speaking on the dangerous property of this pulse, Major A. Buchanan, I.M.S., 
who has given the subject much careful study {Lathyriam jRept.^ 1904, 25), says, 

“ Continued growth of rice-land teora on rice land has produced a different race. and 
At any rate it is easy as a rule to distinguish a heap of lakh from a heap of lakhori. Wheat-land, 
but there might be a difficulty in distinguishing single seeds of the two kinds. Crops. 

The wheat-land teora or lakh is as a rule larger.” “ The weights of a hundred 


seeds of lakh varied between 245 and 110 grains, the weights of lakhori varied 
between 108 and 77 grains. The colour of the wheat-land teora is darker than 
the coloiir of the rice-land teora. The latter is called the yellow latri in Azam- 
garh.” In that district the people consider that the yellow Zairi isnon-poisonous, 
and the people of Bhandara have for many years held the same opinion. For 
our present purpose it may, therefore, suffice to thus indicate the two crops met 
with in India. . _ ,, . 

Properties of the Poise,— -Sir J. B. Fuller, while Commissioner of Jabbalpur, and 

suggested that the greater care taken by the people of Chhattisgarh m cooking Toxic Action, 
this grain might accoimt for their partial immunity from toxic action. The 
grain, he explained, is in Baipur commonly parched before being ground, and 
the husk of the grain is, moreover, separated and not eaten. This causes a 
loss of 25 per cent, in the weight—a loss which those in poverty are naturally 
averse to sustaining. The flour thus prepared is next baked into cakes {chapattis), 
or boiled with buttermilk into a paste known as mahera. This suggestion led oakes. 
to the supposition that the poison might consist of some volatile substance 
expelled by the dry heat, or that it resided in the husk. Mr. Cleveland sug¬ 
gested that tiura loses its poisonous qualities when eaten along with mahua^ (the 
flowers of JBassia latifoUa), So also many years ago Dr. Kinloch Kirk pointed 
out that rice to be completely wholesome must be kept for some time. The influence of Age. 
best rices are three years old. Bice imder-kept boils thick and becomes gummy, 
and is not wholesome. Hence it has been argued that the age of the lakh grain 


may similarly have something to say to its poisonous property. 

The following chemical analysis of the pulse is given by Church (Z.c., suppL, 

13) :—water IIT, albuminoids 24*4, starch, etc. 55*3, oil 1*0, fibre 5*4, ash 2*8. oomposition. 
The nutrient ratio is here 1 : 2*3 and the nutrient value 82. 

Latbyrism, —^Mention has already been made of the fact that it has for long Special 
been known that a form of paralysis, to which the name Lathyriam has been Characteristics, 
applied, is believed to result when this pulse is eaten continuously for some 
l^th of time. One peculiarity of the disease (in men) is that it affects adult 
males chiefly (1 in 10). Another, that it is the lower extremities that become 
paralysed. But similar results are produced when the pulse is given to horses, 
cattle, pigs. Investigations have been conducted at the Imperial Institute with 
a view to ascertain the nature of the poison, but the results so far attained have 
been entirely negative. The poisonous property, we are assured, is not d.ue 
(as has been supposed) to a volatile alkaloid that might be dissmated by superior 
methods of cooking, nor to any ordinary chemical poison. Dunstan has very 
properly pointed out that it is by no means certain that the seeds sent to Europe 
for examination were actually those of the poisonous sort. But it may have pQjgoji 
been inferred from the observations already made that we have no simple method Proved, 
by which to ascertain when the seeds are or are not poisonous, and can but 
procure supplies from localities where the paralysis mentioned prevails. ^ In no 
mstance doS the poison exist in such abundance as to give immediate indication 
of its presence. It is only after protracted consumption that the paralysis 
appears. In fact there would even seem grounds for suspecting that the plant 
may only be intermittently poisonous, so that no particular race or crop could be 
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pointed out as the poisonous seed. The subject has been approached at the 
instance of the Imperial Institute from another point of view, namely investiga¬ 
tions to ascertain if the pulse possesses a poisonous fungal parasite that could 
account for the toxic action. Prof. Percival, of the Wye Agricultural College, 
failed to discover any such fungus. ’ 

Recently the disease has been very prevalent in the Central Provinces, and 
a census showed that the number of people more or less paralysed was over 
7,600. In view of this fact Major Buchanan was put on special duty to inquire 
into the cause of the spread of lathyrism, and to endeavour to find means for 
its prevention. The results of his investigations are embodied in a bulky report 
(to which reference has already been made). He gives the following general 
summary:—“ It has been shown that lathyrism is due to the consumption of 
Jjatiiyrna ; that the disease, when it occurs in big epidemics, follows famine or 
scarcity; • that it is chiefly confined to wheat-growing areas ; that failure in 
wheat is an important factor in the causation ; that the disease is chiefly found 
among the poor, and that debt is an important factor in the causation. Under 
certain circumstances Xjathyt'tift is a good article of diet, and it is only when the 
proportion reaches or exceeds one-half of the whole ration that paralysis is likely 
to occur.” On the other hand, Ur. A. G. Hendley (Brit, Med, Journ,, 1903, ii. 
707-9), after discussing fully this subject, arrives at the conclusion that 
''Tjathyrtts, whilst it may possibly cause paralysis by itself, ordinarily only 
predisposes to it, that it makes the subject ready or ripe for the attack of 
paralysis, but that exposure to severe wet and cold is required actually to excite 
the sudden seizure.” “ The attack occurs after an unusually thorough wetting 
whilst ploughing, watching crops at night or other field work that ordinarily falls 
to man’s lot and not woman’s.” 

Trade.—No particulars can be furnished of the trade in this pulse. 
It is known to be occasionally exported. Some few years ago a sample 
of what was called “ mutar, or Indian Grey Peas ” was shown to me by a 
Glasgow corn-merchant. I pointed out that while this pulse was oc- 
sionally called mattar, the true mattar of India was the Grey or Field Pea. 
It is, therefore, most important that the present pulse should not be con¬ 
fused with the grey pea of India, which is as harmless and useful as the grey 
pea of Europe. The wedge-shaped pea of the present plant, flattened on 
two sides and marbled on the surface, should easily be distinguishable from 
all the peas or pulses of India, except perhaps gram {Cicer ariet/imim ); 
but while gram is somewhat triangular in section it is prominently tapered 
below into a beak, and is devoid of the marbling of JLathurns. 

\Cf, Kinlocb Kirk, ixiAnn. Med, Sc,, 1870, vii., 144-62 ; Pharmacog. Ind., i. 
490-1; Banerjei, Agri, Cuttack, 1893, 81 ; Voelcker, Poison. Legum. Seed in 
Ind. Peas, Analyst, March 7, 1894, 102—7 ; Hughes, Feeding Exper. with Ind. 
Peas, Aug. 1895, 169-73; Ind. Mus. Ann. Rept., 1894-6, 36-7; Ind. Med. Gaz 
1898, xxxiii., 147 ; 1899, xxxiv., 65 ; Barclay, Agri., Ledg., 1895, No. 20, 381-2*- 
Brit. Med. Journ., 1899, 1, 1487-8,* ii., 614; 1903, i., 213; Agri. Ledg., 190l! 
No. 10, 365-6; Dunstan, Imp. Inst. Tech. Repts., 1903, 234.] 
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LAWSONIA ALBA, Lam. ; FI. Br. Ind., ii., 573; Talbot, List. 
Trees, etc., 1902, 175 ; Gamble, Man. Ind. Timhs., 371; Cooke, FI. Pres. 
Bomb., 1903, i., 511; Duthie, FI. Upper Gang. Plain, 1903, 352; Prain, 
Beng. PI, 1903, i., 502; Lythraceje. The Henna Plant, campUrl 
mehndi, shudi, mangJiati, mariihondi, Jienne, dan, etc. A deciduous shrub 
wild in Baluchistan and on the Coromandel coast; doubtfully so in 
Central India and the Deccan. 

^ Cultivated throughout India on account of its Leaves, which yield the 
henna, ’dye and also as a garden hedge plant. The soil is repeatedly ploughed 
and heavily manured, and the seed is soaked in water for twenty-five days before 
sowing, which takes place in April and May. The plot of land where the seeds 
are to be sown is formed into beds and kept flooded for some days. The seed is 
scattered on the water and sinks with it into the ground. For three days water 
IS given both night and morning; after that only once a day till the plants 
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appear above ground, when'they are watered every alternate day. When about 
2 feet high they are ready for transplanting in July and August. About 6 inches Transplanting, 
are nipped from the centre shoot, and the young plants are then put singly into 
holes one foot apart. They are watered daily till they have recovered the shock 
of transplanting, and the fields are weeded once a month. No crop is reaped the Cropping, 
first year, but afterwards two crops a year are obtained, one in April-May, the season, 
other in October-November, for many years on end. At each cutting about 
9 inches are taken from the top shoots, and an acre yields about 20 maunds of 
dry leaves a year. 

The Dye is obtained from the leaves: these are dried, sifted, a little sarson Dye. 
oil added, then reduced to a powder. This powder may be purchased at all 
the cosmetic and dye shops in the larger towns of India, and may be seen in small 
sacks alongside of the imported aniline dyes. It is occasionally used in dyeing 
cloth, but its principal v^ue in India is as an article of the toilet, for staining Cosmetic, 
the finger-nails, hands and feet a dull orange colour, also for dyeing the hair 
into a bright red colour, what is often but a &st stage in the production of black 
by the action of indigo on the original red. The use of henna as a cosmetic dates 
from very ancient times, and is universal among Muhammadan women, and to 
a greater or lesser extent among Hindus also. The seeds yield an Oil about oil. 
which httle is known, and the flowers are employed in perfumery and embalming. 

[Cy. Pharmacog, Ind., 1891, ii., 41-4; Oaz. Skahpur Dist. Pb,, 1897, 172-3 ; 

Woodrow, Gard, in Ind., 1899, 319 ; Firminger, Man. Qard. Ind. (ed Cameron), 

1904, 565.] 

LEAD and its Salts and Manufactures. -Ball, Man. Boon. p.E.P., 
Geol. Ind., 1881, iii., 281-311; Eang and Pope, Gold, Goffer, Lead in 602-6. 
Chota Nagfur, 1891, 95-9, 156, 159-69 ; Bee. Geol Surv. Ind., 1904, 
xxxi., pt. 1, 46-7 ; Holland, Rev. Min. Prod. Ind., in Beo. Geol Surv. Ind., 

1905, xxxii., pt. 1, 110. TMs metal bears among other names the follow¬ 
ing :— sisa, hUndi, surb, iJeam, temaetam, khai-foh, etc. It rarely occurs 
anywhere in the native state, and is never found in that condition in India. 

Its commonest ore is the Sulphide or Galena, surma, anjana. Other com¬ 
mon ores and salts are :—Red Oxide of Lead, sandhur, segafu, temamera, 

Bsang, etc.; Litharge, murdasang, marudar singhie; Carbonate of Lead, 
safeda, vullay, sibayd’d, etc.; Chromate of Lead, feori-wilayti ( = English 
feori, see p. 765). 

Mining .—Although lead ores have been worked to some extent in ancient mining, 
times, at the present day lead-mining in India is practically in a dormant condi¬ 
tion. HoUand makes the following statement with regard to it:—‘‘ G alena alone, 
or with blende and other sulphide ores, is known in various parts of India and 
Burma, and has been worked in various places for lead or lead and silver, under 
past Native rulers ; but the mining of lead-ores has long been extinct, and the 
only recent attempt calling for special mention is that now being made to 
develop the deposits near Pang Yung in the Northern Shan States formerly 
worked by the Chinese, who left behind large heaps of slag reported to be 
amenable to profitable treatment by modern metallurgical processes for the 
extraction of silver.” , . 

Manufactures. —^The metal is comparatively little employed by_ the Natives Manu- 
of India, owing to its scarceness. It is, however, occasionally used in the manu- factures. 
facture of certain wares and alloys, as for example in Hyderabad and Lucknow, Uses, 
where it is a component of the alloy of which Bidri ware is made (Watt, Ind. 

Art at Delhi, 1903, 47). Both the red oxide of lead and the carbonate or white 
lead are commonly utilised as pigments, e.g. in lac turnery (Watt, l.c. 211-2, 

231), in Afridi waxcloth (Agri. Ledg., 1901, No. 12, 400 et aeq.). Red oxide is 
largely employed for religious purposes by the Hindus, who mark their idols 
and their money with it. All married Hindu women employ it as a paint 
to give a circular spot on the forehead. In Medicine, the monoxide or htharge. Medicine, 
the carbonate, acetate, sub-acetate, nitrate and iodide are all officinal in the 
Indian Pharmacopoeia. All these salts, except the acetate, are applied externally 
only, as sedative and cooling astringents, in various skin diseases. The acetate 
is similarly used, but is also administered internally. 

Trade. _^The Imports of lead from foreign countries are very considerable; Imports, 
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m 1906-7, 102,455 cwt., valued at Rs. 15,82,550. In addition Gov©rTiiY.^..+ 
xniported 12,301 cwt., valued at Rs, 1,58,840. The greater part of theselSmlt^ 
came from the United Kingdom. But it has to be pointed out that th? cW 
market is the supply of the tea industry with the sheet lead required for liW 
tea chests, which is admitted free of duty. This came in 1905-6 to 82 ififi ^ + 
valued at Rs. 11,23,738, and in 1906-7, 57,307 cwt., valued at Rs’ 8 76 *^0 
and was consigned from the United Kingdom almost entirely to Bengal' 
tho yoarJ906-7 the chief sources of supply for lead of all kinds were as follows . ^ 
United Kingdom, 76,230 cwt, ; Australia, 16,001 ; Trance, 4,139 ; Belgium 20Qn. 
Ceylon, 2,864. The share of the Presidencies and Provinces in the imnorf« 
BurnTfloT ’ 10,772; Madras, 6,197 ; Sind, 4,918 ; 

The Export trade in Indian merchandise is a negligible quantity but a Mr 
re-export trade exists. Thus in 1906-7 it amounted to 5,293 cwt vaIha^ 
at Bs 46,402 The bulk of this re-export traffic goes from Bombay, chiefly to 
tho United Kingdom, Arabia, Persia and Turkey-in-Asia. [Of. Taverffier 
J ravels (ed. Ball), 1889, ii., 281, 284; Masson, Journ. to Kalat, 1843 462* 
Minerals^ Offic. Qorrespojid. Rev. and Agri. Dept. Govt. Ind. (Rroc.) Dee ’l 8 Q 9 ’. 
Rev. Min. Fvod, Did., 1893, 14; 1894, 21-2; 1895, 46; 1896,47 ; 1897 46 7- 
dliorpe. Diet. AppL Olmn., 1899, ii,, 407™9, 411-35, 436-8, etc.; Dutt Ma/ 
Med. Hind., 1900, 72-5 ; Scott, Qaz. Upper Bterma and S}ian States, 1900 ii' 
pt. 1, 301-4 ; Rawson, Gardner and Laycoek, Dkt. Dges, Mordants 'etc. IQOl’ 
211-4; Journ. Soc. Chem. Indust., 1904, xxiii., 338-9, 624-5, 935 1000 1109 
1905, xxiv., 28, 338, 487 -8 ; 1906, xxv., 32.] ’ ^ ’ 
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LENS ESCULENTA, M.omieh. ; DutHe, II Upper Qana 
Plain, 1903, 257 ; Prain, Beng. PI, 1903, i., 367; Ervum Lens, DutUe 
S Puller, Field and Garden Crops, 1883, ii., 13, t. xxx.; FI. Br. Ind. 
ii., 179; Leguminosjs. The Lentil, masdr, channangi, mohr, chanching, 
kerze, adak, misurpwpur, misur-pappu, etc. A valuable pulse, grown 
as a winter crop all over India. According to De Candolle/it is a 
native of western temperate Asia, Greece and Italy, and has long been 
cultivated in Egypt, whence it was conveyed to India. As an article of 
food it has been known from the most ancient times. 

Cumvation^kt the present day the lentil is cultivated in aU parts 
of India, especially in the Central Provinces, Madras and United Provinces. 
The following is a brief summary of the area under cultivation and the 
methods pursued in those provinces about which trustworthy information 
can be obtained. 

Separate returns for this pulse are not recorded, hence an estimate 
of tho^ area under cultivation cannot be given. It thrives best on a clay soil, 
since in light soils the plants wither away. In rotation following paddy (rice)’ 
the land receives tlirea or four ploughings and the seed of the lentil is then sown 
October to December at the rate of about 5 seers per Ugha (= one-third acre). 
3n some parts of the country it is mixed with barley. Harvesting takes place 
from the middle of February to the middle of April; the crop yields about 8 
maunds per acre. The cost of cultivation has been estimated at Rs. 2-10 per 
acre, [Of. Basu, Agri. Lohardaga, 1890, pt. ii., 34; Banerjei, Agri. Cuttack, 
1893, 83.] 

Assam.—Cultivation is chiefly confined to tho chaparis of Kamrup, Kowgong 
and Mangaldai. In Upper Assam it is cultivated to a small extent in the Majuli. 
The crop prefers a light, loamy soil and an open situation, and generally follows 
a broadcasted^ dhu (rice) crop, and is sown in mixture with mustard. Sowing 
takes place within the first fortnight of November. The seed rate is 12 lb. 
per acre, if sown with mustard, but if sown alone, about 50 per cent, more 
seed is required. Harvesting takes place in March and April, and the usual 
yield is about 2 to 4 maunds per acre. [Of. Agri. Dept. Assam Bull, 1902, 
No. 9, IL] 

United Provinces .—The area under masur is not separately recorded, but in 
1904-5 peas and masdr together occupied an area of 2,055,879 acres, dis¬ 
tributed thus 1,437,152 acres in Agra, 618,727 acres in Oudh. According 
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to Duthie and Fuller, cultivation is most extensive in the damper parts of these 
provinces. It is sown in all kinds of soil, but chiefly in low-lying land. Gener¬ 
ally it follows early rice, being often sown while the rice stalks are standing, and 
is allowed to grow up amongst them. The seed rate varies with the condition 
of the ground, but is commonly about one maund per acre. The outturn from 
unirrigated land varies from 6J- to 8 maunds per acre, but with irrigation may 
reach 10 to 12 maunds. 

Central Provinces and Berar, —In 1904-5 the area under the crop was in 
the Central Provinces, 231,756 acres, chiefly in the Chhattisgarh, Jabbalpur and 
hTerbudda Divisions, and in Berar, 13,167 acres. It is generally sown on the 
best black soil. 

Pan jab. —No statistics of area are available. In the Jhang district, which 
is typical of the province as a whole, it is a sailaha or inundation crop. New 
alluvial soils or light lands, not good enough for wheat, are selected. The land 
is ploughed once or twice and the seed is sown broadcast, 30 to 45 lb. per acre, 
from December to January. The crop is ripe in March to April. [C7/. Qaz. 
Panjdh DistJ] 

Bombay, —In 1904-5 the area was 9,791 acres, chiefly in N4sik (5,097 acres) 
and Belgaum (2,918 acres). Masur is always an unirrigated rabi crop, and 
generally is grown alone. In Poona it is the sole crop of the year, and is rotated 
with dry-crop wheat. The soil is mixed black, but only of moderate depth. In 
September and Octboer the land is repeatedly ploughed, and in October the seed 
is drilled in rows a foot apart at the rate of 20 to 25 lb. per acre. The crop 
ripens in three and a half months, and a good outturn is about 300 lb. per acre. 
\Cf, Mollison, Textbook Ind, Agri., 1901, iii., 89-90.] 

Pood. —In India it is eaten as ddl, flavoured with various aromatics 
and condiments, also as a component part of tlie disL called Mchri, and 
is considered tLe.most nutritious of tlie pulses. The young pod is also 
eaten as a vegetable, and the dry leaves and stalks are greatly prized as 
fodder. In Europe this pulse meal, mixed with barley flour or other 
cereal and common salt, is sold as an invalid food under the name 
Ervalenta or Kevalenta. Leather {Ind. Food-Grains and Fodders, 
Agri. Ledg., 1901, No. 10, 366) gives the following chemical analysis:— 
moisture 8*03 per cent., oil 1*06, albuminoids 23*0, soluble carbohydrates 
61*14, woody fibre 2*42, soluble mineral matter 3*54, sand and silica 0*81, 
total nitrogen 3*94, albuminoid nitrogen 3*68. As a Medichste,^ lentils 
have long had the reputation of being useful in cases of constipation and 
other intestinal aflections. 

\Gf. Bentham, Rev. of Targioni-TozzeUi, inJourn. Hort. Soc., 1855, ix., 139; De 
Candolle, Orig. Cult. Plants, 1884, 321 ; Church, Food-Grains of Ind., 1886,138-9 ; 
Asa Gray, Scient. Papers, 1889, i., 347; Kaimy Lall Dey, Indig. Drugs, of Ind., 
1896, 174-5 ; Yearbook of Pharmacy, 1898, 77.] 

LIME, MARBLE, CHALK, etc., op Calcium and its Salts 
and Manufactures.— Although Lime (Galomm) does not exist in a 
pure state, in the form of the carbonate it constitutes a by no means 
insignificant portion of the earth’s crust, e.g. limestone rocks. Lime-’ 
hurning is the operation of driving ofl carbonic acid from the carbonate 
with the production of the oxide of calcium or Quicklime. This readily 
absorbs water and becomes Blfiked Lime ot hydrate of lime {Agri. Ledg., 
1902, No. 5, 137-47). The subject may, therefore, be dealt with under 
two great sections— Calcium Carbonate and Calcium Sulphate. 

LIMB, CARBONATE OP. —This is known in India by an exten¬ 
sive series of vernacular names that denote the conditions (quick¬ 
lime, slaked lime, etc.) and the sources (limestone, marble, chalk, shells, 
etc.). The most general name is perhaps the Hindustani cfiund, a word 
which in the various languages of India assumes numerous forms, such 
as chundh, cJiun, cJidno, chunah, cMndmhu, chxvrna, shunnambu, sunnam, 
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sunna, Tiunna, hunu, etc. Its most general name in Sanskrit would an 
pear to be sanJcha-hhasma, but certain writers give also cMrnd 
powder sudha, ha'pardaha-bhasma, suhti-hhasma, etc. Its Arabic nam ^ 
appear to be Mis and ahu and its Persian nurhah and ahak. Chalk T 
very generally known as hhari-matti or hharya-miUi. Unslaked 
Quicklime is hali-ha-chuna or simply hali or hilai, often also called 
ahak ; Limestone is kalai-ka-fattar; Shell Lime is si^pi-ha-chuna * the 
lime from Limestone Lime being kattahka-chuna ; Mahble is marmar • 
Fossil Coeals are sang-i-yahada. * 

The word chundm, by modern usage, generally denotes, however the 
beautiful plaster or cement characteristic of many localities of India 
more especially in the south (see below in the paragraph devoted to Mortar 
and Cements, p. 713). One of the earliest European writers to use the 
word chdna appears to be Garcia de Orta (a.b. 1563), although fifty years 
previously the Italian traveller Varth6ma describes the people around 
Calicut as eating betel leaves along with a certain lime made from oyster 
shells, which they call “ cionama,^ ^ 

Sources.—There may, in India, be said to be three great groups of 
rocks or materials that afford lime, as follows :— 

{a) Limestone, Dolomite, Milioliie, etc. {Imp. Gaz., iii, 148-50)._Hardly 

any known geological formation in India is wholly without limestone 
in some form, although many of the examples are exceedingly im¬ 
pure and scarcely worthy of the name. Mr. R. L. Sevenoakes, in 
the Journal of the Queen Victoria Indian Memorial Fund (No. 2, 26-31) 
(a publication here utilised freely), describes some twenty different kinds 
of Ornamental Building Stones. Some Indian ornamental stones are 
of yearly equal merit to the marbles specialised below, and still others 
gradually decline until they have to be characterised as at most only ^ood 
building limestones. The limestones procurable in many parts of Bombay 
and Sind, for example, are admirable building stones, though marble 
nowhere exists in that Presidency. The Porbandar miliolite (foraminiferal 
limestones) has been conveyed from Kathiawar to Bombay and even to 
Calcutta, and is employed in the construction of some of the more im¬ 
portant of the recent buildings of these cities. In South India it may be 
said that crystalline limestones occur in Trichinopoly and Coimbatore, but 
of very inferior quality; good building limestones are found in Cuddapah, 
Karnul and Guntur, and marbles at Palnad. In the Central Provinces 
there are numerous examples of limestones and admirable building stones, 
such as those of Wardha, Nagpur, of the Vindhyan formation, such as the 
limestones of Katni ; ^ and in the United Provinces the crystalline lime¬ 
stone of Mirzapur, which occurs in the metamorphic rocks of that district. 
In various localities of the PanjAb good limestones and even marbles are 
^ reference is essential to the limestones of Lakhimpur and 
of the Khasia and Jaintia hills of Assam, 

The most important sources of limestone and lime may thus be grouped 
commercially:— & r 

, , ^ J* Rewah and at Katni, in the Jabbalpur district. From 

n ^ excellent quality is carried as far as Calcutta (624 
^ o® mstant), and constitutes a large proportion of the lime used in 
nat city. 2. oyzml't .—Along the southern foot of the Khasia and Jaintia 
mils there is an inexhaustible supply of nummulitic limestone, which 
formerly supphed the whole of the demand of Calcutta and Lower Bengal, 
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and still does so to a large extent. The returns of 1904 show a supply 
of 123,108 tons of lime, valued at £9,496. 3. EHOTASGABH.—ThQ lower Ehotasgarh. 
Vindhyan limestone near Rhotasgarh is quarried to a small extent, and 
exported down the Son in boats ; it was largely used in the works of the 
S6n Canal. Good lime is made from the deposits at Bisra, in the Singbhum 
district, and has recently begun to arrive in Calcutta in increasing quantity. 

4 . Himalaya —Along the foot of the Himalaya, boulders of limestone Himalaya, 

are collected and burnt in large quantities every year; the slaked lime is 

exported on camels and supplies a large portion of the Panjab and the 

United Provinces. 5. ANDAMAN-M^h.^m is a band of cream-coloured 

marble near Port Blair which may prove of economic importance, as it is 

about the same distance from Calcutta as Ratni, and the lime is of equally 

good quality. 6. Other Logalities where limestone is known are Hocai supplies. 

numerous, but at present of merely local importance, or in most cases of 

no value whatever, A full list of them as far as they are known will be 

found in the Manual of the Geology of India (1881, iii., 449 et seg.).” 

(h) Lime, Concretionary or KanJkar; Im'p. Gaz., l.C. 23.—Medlicott ex- Kailkar, 
plained the formation of this substance as due to the evaporation of 
the ground water, containing in solution more or less of carbonate of lime, 
produced in the slow process of soil-formation by the general decom¬ 
position of rock particles. Its production is, however, very much a matter 
of climate, i,e. alternating periods of extreme moisture and dryness. In 
the vast majority of cases a layer of Icanlcar (a word which means simply 
nodular stone) will be found to underlie Htsar soils. This circumstance has 
been purposely only incidentally alluded to in the passages that deal with 
reh efflorescence (p. 52), because, although doubtless formed by the same 
physical processes, rBi and hme have not been shown to be dependent 
on each other. Reh ef0.orescence may occur without any formation of 
Icanlcar, and conversely hanhar may exist within the soil without any 
evidence of reh efflorescence or even of an abnormal deposition of 
soluble alkalis. 

Kanhar is the chief source of lime in Upper India, and it yields an 
excellent and somewhat hydraulic cement. Holland (Rev, Min, Prod,, 

Ic. 1898-1903, 102) speaks of kanhar and laterite as about the most 
valuable assets in building material possessed by the country.’^ James Valuable Asset. 
Cleghorn (Ind, and East, Engin,, June 1898, 356-7) gives the results 
of his study of this substance and of its practical utilisation as mortar. 

Very often the nodules of kanhar are so abundant, at certain depths below 
the surface of the ground, that they become consolidated into blocks. 

Such blocks when obtainable are largely employed for building purposes, 
and were so used extensively in the Ganges Canal Works. ^ Kanhar, 
broken and hammered while water is poured over, is the material mainly 
used for road-making in the greater part of India. This circumstance Eoad-maidng. 
gives at once a vivid conception of the abundance and extensive distri¬ 
bution of the substance. Kanhar has been tried as a flux for iron on 
several occasions, but with very indifierent results. Its composition is 
too variable and its liability to adulteration too great to admit of its 
use, except where limestones are not available.^ ‘‘Large quantities of 
lime are made in various parts of India from highly calcareous surface 
soil.” “This lime when mixed with proper proportions of sand 
makes most excellent mortar.” (Re'pt. Chief Insf, of Mines m Ind,, Mortar. 
1904, 4.) 
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(o) Lime, Shell and Coral .—All over India shells are burned for lime. 
Away in the interior of the country, wherever annual inundation occurs, 
a marvellous crop of exceptionally large land shells furnishes an abundant 
supply for most local necessities. In the Murshidabad district, for 
example, the following shells are so employed :—Unio 'marginalise XT. 
flavidens and Ampullaria glohosa. On the coast tracts of India 
and Burma, immense beds of marine shells and of raised coral reefs are met 
with (see p. 989). Holland {l.c. 1904, 21) says that “ the returns of various 
districts in Burma show a production of 67,461 tons valued at £11,852.” 
These deposits, wherever met with, are regularly utilised as sources of 
lime, and in South India have mainly given birth to the prosperous in¬ 
dustry of Portland Cement manufacture—an industry that is likely to 
be very shortly organised near the mouth of the Ganges, where rich beds 
of marine shells are abundant, and may be used to supplement the Sylhet 
limestones. Hooper {Reft. Labor. Ind. Mus. (Indust. Sec.), 1904-5, 32) 
observes that while the proportion of lime in limestone and lanhar is 
variable that of^ shells preserves a uniform high average. A sample of 
stone-hme examined contained 55*3, while a specimen of shell-lime gave 
comparatively 96*9 calcium carbonate. 

Industrial Uses of Lime, Limestone and Marble. —Lime is univer¬ 
sally present in the ash of all plants. As a manure, therefore, it plays 
an important part, especially for soils rich in organic matter. \0f. Tron 
Agrist 1906, xxvi., 70-5, 180-8.] It hastens decomposition of both 
animal and vegetable matter. In the form of chloride of lime (bleaching 
powder) it was at one time largely utilised as a disinfectant, but has been 
considerably isplaced by more effectual and less objectionable substances 
such as carbolic acid. As a bleaching reagent chloride of lime is extensively 
employed such, for example, as in the raising of metaUic colours, in dis¬ 
charging ^key reds and in caHco-printing, etc. In India lime is made 
mto a resist paste mth ordmary gum-arabic, and in that form is utilised by 

dv!w generally used in the 

dyemg and taimng industries. It is, for example, nearly universally em¬ 
ployed by the Native manufacturers of indigo. [Of. Monographs ^Dves 
Dyeing : Assam, 4 ; V. Prov., 84; Bombay, 24, 30, 34 37 • Madras 4 1 
^ong mth sugar it is added to the dyer’s indi|o ;at n order in 

, “lixed with gelatine. The 

Afndi waxcloth workers (see Garthamus, p. 282) add lime to their roghan 
to reduce its liqmd condition and make it dry readily. The tanner utilises 

LST™ a S,!?" f tf. 

toh *!>» gre^'imporliuW’to 

Slin saponification Of the fats), 

limestone k ne? * purchase a prepared alkali. Lastly, 

hmestone. k necessary as a flux m iron-smelting, fc/: Blount and Bloxam 

“f T?"!? be cUed) i«od( 

ingredicDt in the urPuaT ^ v In other words, it is an essential 
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genoiis matter by boiling is less perfectly accomplished in the case of 
beet than of cane juice. The addition of slaked lime accordingly greatly 
facilitates that result by the formation of insoluble lime compounds. 
For MEDICINAL purposes, lime enjoys a well-recognised position, more 
especially as the basis of the mild antacid known as “lime water.” 
[Of. Waring, Baz, Med., 1897, 90-4; Barry, Legal Med., 1902, 389, 
451.] 

Mortar and Cements. —By far the most important use of lime is as 
mortar—a cement which consists of Hme, sand and water (see pp. 292-3, 
695). If lime be mixed with water, a paste is formed that will rapidly 
harden or “ set,” as it is called. When dry it will, however, be found to 
crack and crumble to pieces. To prevent this it is mixed with sand (or in 
India with the fine powder made from brick known as surJcM). To obviate 
a too rapid evaporation of water from the mortar, it is customary to moisten 
the stones or bricks, when a much more durable cement is the result. If 
mortar be properly prepared, a thin layer is found sufficient to bind 
together the materials with which it is mixed. 

Stein {Ancient KTiotan, 1907) describes the stucco used in plastering 
the surfaces of walls made of wood, mud, and (sun-dried) bricks in buildings 
uncovered by him from the sand with which they had been engulfed during 
the 3rd to the 8th centuries. The stuccoed surfaces were found to have 
been frescoed very elaborately and beautifully, and in many cases statues 
made of mud were found to have been coated with stucco and subsequently 
painted. In a further paragraph reference will again be made to Stein’s 
discoveries in connection with plaster of Paris (see p. 718). It would thus 
seem fairly certain that an advanced knowledge existed in Eastern Turkestan 
of certain uses of lime long before that material came into use as a cement 
in stone and brick construction. The oldest constructive buildings in 
India, such as the Chulikyan temples of the Deccan, have the stones so 
fitted into each other or are of such massive blocks that they have re¬ 
mained in their positions for centuries without cement of any Hnd having 
been used. It seems thus fairly certain that the use of cement in house¬ 
building was subsequent to the date of the temples named. [Of. Papers 
Relat to Magnesia Cement, Mad. Govt., 1826-37 ; Butler, Port. Cement, 
1899.] 

There are commonly said to be the following classes of cements:— 
(a) calcareous; (6) gelatinous ; (c) glutinous; {d) resinous ; (e) mixed 
materials but non-resinous. The first mentioned are those with which 
the present article is more immediately concerned, such, for example, 
as the mortar already indicated. A hydraulic cement, or Portland cement 
as it is called, is in other words a cement which has the property of setting 
under water. This is obtainable from certain limestones that naturally 
contain from 10 to 25 per cent, of alumina, magnesia and silica, or may 
be artificially manufactured by mixing 65 to 80 parts of chalk or other 
pure lime with 20 to 35 parts of river mud or clay and a little oxide of 
iron, say 3 to 14 per cent. These ingredients are thoroughly mixed in 
water, dried slowly, calcined, and then reduced tt) a powder. In India, 
Portland cement -is at present mainly manufactured in the Madras 
Presidency, and more recently works have been started in Bengal, 
but in other provinces it is occasionally prepared, and chiefly from 
argillaceous Tmnkar to which a certain proportion of fat limestone is 
added. But it is a striking peculiarity of these hydraulic cements that 
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their adhesive power is diminished hy mixture with sand. When used 
as a stucco the sand employed must be perfectly free from loam, and the 
surface must not be painted over (if that be so desired) until the cement 
has been thoroughly dry for some months. 

It may further be added that if Portland cements have more than 
4 per cent, magnesia they rapidly decompose when kept under water. 
A cement with a basis of white magnesia in place of clay is sometimes 
known as “ White Mortar.” There are large deposits of magnesite and 
of magnesium limestones (dolomites) > especially near Salem in South 
India, and these it is understood have recently been taken advanta^'e of 
by the Madras Portland Cement Company in the preparation of a cheap, 
easily applied and rapidly drying plaster that takes a fine polish. In the 
public press it is not uncommon to read the certificates of “ Arbuthnot’s 
Portland Cement ” as being equal to the best-known brands of Eno'lish 
Portland Cement.” Mr. C- S. Middlemiss wrote in 1896 a most intereSiing 
report on the magnesite areas of the Chalk Hills near Salem {Agri 
L^g., 1896, No. 15). Papers written by James Cleghorn (hid. and East 
Engin., May 1894, 320-1; 1898, ii., 210-11 ; iii., 32-3; iv., 28, etc.) will 
also be found to contain raiw;h useful information regarding magnesian 
cements. [Gf. Blount and Bloxam, Ohem. for Engin, and Manuf., 1900 
132-42; Min, Indmt, in V.S.A., 19CX), 75, 82; Gilmore, Hydr. Cements 
1-334, etc.] 

Incidental mention has already been made of the fact that 
an admirable polishing and exceedingly strong cement (sometimes spoken 
of as chundm) is made in several parts of India. There are various methods 
of preparing this substance, but these all practically agree in the cir¬ 
cumstance that some saccharine substance is combined with the lime 
as well as powdered marble, plaster of Paris or steatite. The sugar 
most commonly employed for this purpose is the jaggery obtained from 
the cocoanut palm. The milk of that palm is also mixed with lime in 
the preparation of a very superior whitewash. It is believed that the 
sugar promotes the sohibility of the lime, thus allowing of a finer and 
more complete state of division, 

A special art of some parts of India, as, for example, in Bikanir, 
consists in carving cemented surfaces into rich floral designs that 
may be subsequently gilded or painted. '{Of. Ind, Art at Delhi, 1903, 
95-6.] 

Cement MaierMs ,—Lime or somc of its salts (such as plaster of Paris) is 
largely employed in combination with glutinous and resinous materials in 
the formation of cements. The rice-water is in India commonly mixed 
with a certain percentage of pure lime in the preparation of h strong 
cement which is employed to join the various parts of musical instruments 
in place of glue. Instead of rice, the dough of fine flour may he kneaded 
in water until gluten only remains. To this should then be added a 
small quantity of pure lime. The cement thus prepared is largely used 
for all forms of woodwork, and has the special merit of resisting damp. 
It is generally known by the name sdjL Lac combined with borax 
forms a convenient cement to be used where exposure to water or 
moisture is unavoidable. Cutlers’ cement consists of rosin, bees’-wax 
and^ brickdust and plaster of Paris,'!or simply rosin and plaster of 
Paris. Dr. Fleming, in his Account of the Salt Range, says the Natives 
use plaster of Paris, mixed with pure lime, to produce their finest 
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qualities of sHning marble-like chiindm. It is also largely employed as 
a wbitewasb. 

For tbe materials employed along witb lime in the formation of special Oemonts. 

cements, tbe reader is referred above (pp. 292-3) and to tbe respective 
positions in tbis work of tbe articles there indicated. 

Marble ,— Tbe best-known marbles are those of tbe Aravalli series, Marlble. 
which include the quarries of Jodhpur (Makrana), of Tonkra in Kishengarh, 
of Kharwar in Ajmir, as well as of Eaialo in Jaipur, all in Eajputana, Bajputana. 
and of Jabbalpur in the Central Provinces. Within a radius of eight miles 
around Makrana there are something like 100 quarries, but of these only 
15 are at present worked. They vary in depth from 30 to 75 feet, and 
follow the vein. The marble is excavated by blasting, and is then cut 
into the required size by steel saws. It is hauled to the surface on wooden 
rollers, and by manual labour. The quality of the stone is generally 
better according to the depth it is worked, but owing to the crude 
appliances used for hoisting to the surface, deep mines are impossible. 

The dust and fragments produced during mining operations at Makrana 
are burnt into lime, and this quahty is much appreciated for the finer Lime, 
lands of plastering. [0/. Journ. Queen Viet, Ind. Mem, Fund, March 
1904, 19-25.] 

Colours .— The white marbles of Eaialo are highly valued for filagree WMte 
screens {jdli), of which numerous fine examples exist at Abu, Agra, Marbles. 
Alimedabad, Delhi, etc. The yellqw marble of Jaisalmir [Jehattu) is a Yeiiow Marble, 
pure yellow, not white and yellow veined. It is used in the tomb 
of Ghayas Beg and his wife at Agra, and is so abundant as to be locally 
worked up as an ordinary building stone. The black marble found at Biact, 
Bainslana is carved into statues and toys. The black material in the 
inlaid work of the Taj and other Mughal buildings is a calcareous shale 
found in the lower Vindhyan series at Chitor. The handsome, mottled, Mottled, 
green marble of Motipura in Baroda State, as also the grey and pink Grey and pink, 
marbles of Narwar in Eashengarh State, are much admired and largely 
used for ornamental purposes. The onyx-marble of Nurpur and Shahpur, Onys-marbie. 
Panjab, is famous. This is a cream-coloured rock streaked cloud-Hke with 
purple, hence its name hadal (cloud). An exquisitely beautiful variety of 
onyx-marble is found near Jhuli in Baluchistan, too remote from civilisa¬ 
tion to admit of its utilisation. The marbles and hmes of Narnaul in 
Patiala State are also well known. [Of. Rec. Geol. Surv. Ind., 1906, xxxiii., 

59-60.] It is commonly believed that the reason why the marble used in 
the Taj and other buildings has remained for three hundred years without 
getting tarnished is due to its coarseness of grain and chemical purity. A Ooaxse Grain, 
coarsely crystalhne dolomite marble occurs near Mirganj, 11 miles west of 
Jabbalpur, but it includes numerous crystals of tremolite, and its use for 
tombstones at Jabbalpur shows that it is of inferior quality as a marble 
stone when exposed to the weather. In Burma the beautiful semi-trans- Burma, 
parent white marble so extensively employed for the figures of Gautama 
is obtained chiefly from the Tsygen hills in the Madeya Sub-division of 
the Mandalay district and near Sagaing. 

Uses. —^Marble is thus in extensive demand for the decoration of uses of Marble, 
sumptuous dwelling-houses, palaces, temples and mosques, and in the 
construction of idols, ornaments, toys, etc. A highly instructive account 
of its uses in the buildings of Agra will be found in the (Agra Gazetteer 
1884, vii., 684-716, 728-35). In the Ain-i-Akhari mention is made 
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of the skill of fche Indian stone-carvers, but not of the art of stone inlaying. 
Both arts were, however, greatly improved during the time of Akbar’s 
son and grandson. The nse of marble became, in fact, the dominant 
feature of the new school of architecture that assumed such stupendous 
proportions with the Mughal rulers of India. Perhaps one of the most 
pleasing and at the same time surprising features of that great school 
of Indian architecture might be said to be the marvellous filigree screens 
(jali work), in sandstone or marble, that take the place of the glass windows 
of European buildings. Keene {Stone Indust, of Agra) gives a very ac¬ 
curate and impressive account of the screens at Eatehpur Sikri (constructed 
1581 A.D.). ‘‘ The outer screens,’’ he says, are so minutely pierced 
that they actually look like lace at a distance, and illuminate the mortuary 
chamber with a solemn half-light which resembles nothing else that I have 
seen.” In Agra a fairly extensive industry exists in the preparation of 
screens, tables, fancy boxes, picture frames, plates, vases, etc., as also 
models of the Taj and other ancient monuments. These are mostly 
done in white niarble, inlaid with agate, carbuncle, carnehan, chalce¬ 
dony, jade, jasper, lapis-lazuli, topaz, turquoise, bloodstones, garnets, 
rubies, sapphires, etc. This art is supposed to have sprung into per¬ 
fection with the tomb of Itmad-u-Daula and the Taj (a.b. 1627-1658), 
and to have almost immediately thereafter gradually declined until at 
the beginning of the 19th century it had practically disappeared. It is 
said to have been revived by Dr. J. Murray about fifty years later. It 
has flourished ever since, the goods produced in Agra being carried for 
sale by the traders in Indian art wares all over India. 

[Cf. MarhU in Architecture and Art :—Birdwood, Ind. Art Ind.^ 1880, ii., 
209-19; Joum. Ind. Art and Indust, 1885, i., 61; Mukharji, Art Manuf. Ind., 
1888, 35-9, 48-50, 265-6; Lane-Pool©, Saracenic Art, 1886,'47-122; Kipling, 
Joum. Ind. Art and Indust, 1888, ii., 62; Indust Arts (pub. by Council of 
Education), 1888, 211-20 ; Maurice Mandson, VArtIndien, 1898, 32-50, 97-119 ; 
Watt, Ind. Art at Delhi, 1903, 64-8, 71-9; Hankin, Joum. Soc. Arts, 1904-5, 
liii., 461-77.] 

LIMB SULPHATE: GYPSUM, Plaster of Paris* —This is the 
hydrous calcium sulphate generally known as GtYPSum ; when in a fine 
grained condition. Alabaster ; and when in transparent crystals. Sele¬ 
nite. On being calcined it parts with some of its water and then con¬ 
stitutes Plaster oe Paris. The powder thus produced on the addition* of 
water gradually sets, and as it does so expands slightly. It is this property 
that has made plaster of Paris so exceedingly valuable for maldng casts 
and moulds. In India sulphate of lime is known by an extensive series of 
names such as hulnar, Imrpura-silasit, Mrsi, sang-i-jerdhat, surma safed, 
mahol, prah, etc. Plaster of Paris is generally known as gach. 

Occurrence *—In the Madras Presidency it has been met with abun¬ 
dantly, but in an impure form, in the cretaceous rocks of Trichinopoly. 
Masses of g;p)sum and crystals of selenite are occasionally found in the 
clays of Chingleput. In Nellore, crystals of greater purity than those 
found near Madras have been recorded as fairly prevalent. In Bombay, 
selenite occurs in the marine deposits near the city, also in Kathiawar 
and in some parts of the Deccan, Very excellent g 3 ?p)sum is found in 
Kach. In Sind, deposits frequently 3 to 4 feet thick occur near the top 
of the Gaj beds of the^ Kirthar range. The Mud Gorge, on the Harnai 
route to Quetta, owes its intractable character to the circumstance that 
much sulphate of lime is there present, and very largely in the anhydrite 
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condition. This absorbs water and thereby expands 33 per cent. The 
adjacent materials are in consequence continuously displaced, and the 
Mud Gorge may, therefore, be said to be in a state of constant 
change. 

In Rajputana, at Nagor in Jodhpur, a bed of gjrpsum probably not Bajputana. 
less than 5 feet thick has been worked to some extent. A similar occur¬ 
rence is worked at Jamsar in Bikanir State. While excavating a well at 
Falod, gyp)sum of a very pure kind was found, but at too great a depth to 
be of much value. In the Panjab (Bannu district) the mineral occtirs in 
Kalabagh and in Khasor, but is not utilised. The Kohat district contains 
gypsum in great abundance. Ball says “ it might be obtained by open 
quarrying in any quantity, but is not worked.’’ The Salt Range possesses 
gypsum in enormous quantity, associated with rock salt. The Spiti VaUey 
has gypsum of a snowy whiteness. In the United Pro^dnces deposits of n. pioy. 
gypsum have been reported as met with in Dehra Dun, Kumaon, and 
Garhwal. Middlemiss (Eec. Geol. Surv, Ind., 1889, xxii., pt. 2) gives a 
full account of the gypsum of Nehal Nuddi in Kumaon. [Cf. Hayden, 

Mem. Geol. Surv. Ind.^ xxxvi., pt. 1, pi. 16.] The Pioneer (July 27, 1888) 
announced that gypsum had been found at a locality some 19 miles distant 
from Haldwani, a station on the Rohilkhand and Kumaon Railway. In 
Burma gypsum has been found, but not in sufficient quantity to be of much Burma, 
commercial importance. 

Industrial and Agricultural Uses. —For a great many years gypsum indust rial 
has been regarded as a manure of exceptional merit, especially for legu- Uses, 
minous crops and for certain soils. It has recently been found to vastly 
increase the yield of indigo, so that a large demand seems likely to arise 
for it. The reader should consult the observations already made (p. 53) 
regarding the use of this salt as a neutralising agent, or rather one which 
so modifies the physical conditions of the soil as to bring it into a cultur- 
able state. Of manures that contain gypsum mention may he made of 
“ superphosphate,” which is a mixture of calcium sulphate with an acid 
phosphate of lime—^the essential manurial constituent. It is prepared by 
the treatment of phosphatic minerals with sulphuric acid (Mukerji, 

Handbook Ind. Agri., 1901, 569-71). 

The next most important use for gyi)sum is the numerous methods 
of utilising plaster of Paris. In 1852 Dr. Buist drew attention to the 
interesting fact that the Natives of Sind had, from ancient times, been sind Lattices, 
in the habit of casting lattices and openwork screens to be used 
within houses to allow of free circulation of air. The Marwaris very 
cleverly make what might be called stained-glass windows by taking Eajputana 
two lattice screens, made of plaster of Paris, of identical pattern, and 
placing between these fragments of coloured glass so arranged as to bring 
out the desired colour in design. The screens are then firmly fastened 
together and the pieces of glass secured in their positions by a thin 
layer of liquid plaster being run over the lattice upon which the glasses 
have been arranged before pressing home (on the top) the ^second layer 
of lattice. In many parts of Rajputana and of the Panjab the walls 
and ceilings of palaces are richly ornamented, in arabesque design, with 
glass. These are silvered behind or backed with plated metal discs or 
with coloured tinfoil, or they are painted on the surface and embedded 
singly or collectively in wooden frames, within a plaster, which consists 
mainly, if not entirely, of plaster of Paris. This work might be described 
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as a kind of mosaic, and from the fact of pieces of ^rfass (sMshah) heim 
has come to be spoken of as ,sIm/Mmsfik, The famous Shish^alMl 
(the Palace of Glass) at Agra, the ShislMnahal at Lahore, and th.^ ShisJi 
malial in the ruined city of Amber (near Jaipur) are perhaps the best 
examples of this class of work. Mr. L. Kipling very truly says, “ The efiect 
of the sMsh or mirror mosaic, though brilliant, narrowly’escapes the 
charge of vulgarity,” so that it is not much to be regretted that the art 
may be said to be hardly practised at the present day. [Qf 
Paris work in IncL Art at Delhiy 1903, 95-6.] 

While it W(mld thus st?em that (*ertaiu uses of plaster of Paris have 
l)(‘cn well known to the Kativ(‘s of India for a considerable period at all 
events, a knowhuige in the art of casting figures, ornaments and toys in 
that material is of com])aratively r<M*ent date, and originated with the 

modern Schools of Art-. Wliile that is so, it is sui'prising to learn 

from Stein {Ancient KhniaUy :244, (itc.) that the whole of the stucco 
work dis<‘overed by him consisted very largely of plaster of Paris 
Moreover, he tells us that the iigiires, idols, etc., had in many instances 
lieen moulded and elaborations accomplished in the form of extra 

figures, etc., by a proc(‘ss of appU(pie. Grooves had been made on 

the ])last(U’ buckgrouiul to allow of the attachment of these extra 
mouldings, whi(*h were, finally fused into their positions by liquid plaster. 
Since plaster of Ikiris moulding is quite modern in India proper, th- 
aucient])eo|)leof Khotan must have (dther discovered that art spontanee 
ously or h^arued of it t.hrougli tlunr dealings with other than Indian- 
raccs (see p. 713). So late as 1885, wdiilo engaged supervising the 
preparation of life-siztnl slafaies or models of ethnological subjects 
that w<u'c rtH|uired for the Colonial and Indian Exhibition, I experienced 
the grcyU,est possible difliculty in inducing the Krishnagar modellers 
to substitutes plast a of Paris for clay. I procured a supply of gypsum 
from tlie Salt Range, hatl it fired in Calcutta, and found that it 
yielded a most (‘X{‘ellent modelling plaster, and at a cheaper rate than 
X <‘ould purchase the imp<>rt(‘<l article, which alone had been previously 
pr()<mrabie in Calcutta. Rut my clay-modellers struck work, and I 
had to import- otinn-s from Lmdenow, and thus successfully threaten them 
with dismissal, before I could induce tlie Krishnagar men to resume 
operations. I menti<m tliis eire.uinstance as showing the quality of the 
iudiun plaster of Paris and its reiumt use in castings. 

AIalKist(‘r, where met with, is largely utilised in the manufacture of 
ornaments and toys. The dark-green form procured from Garhwal 
is regularly made into (i(^gant c.u})s and saucers and even large bowls 
tliat are much a<lnurc<l by tlu^ richer Native gentlemen of Northern 
India. The same material, drawn from various sources, is to some 
extent utilised by the stonc-<‘arvers in Agra and other centres of that 
industry. [Of, Blount and Bloxam, Okem. for Engin. and Manuf., 
1900, 131-2.] 

TRADE IN LIMBf MARBLE^ With a country that possesses 

so many ri(ii d(q)osit8 of lime and marble, it is surprising to read of the large 
foreign imports that regularly take place. In the Calcutta press may be 
seen, almost daily, advertisements of dealers prepared to supply the 
Best Italian Carrara Marbles ” and Best Belgian Jet Black Marbles” 
{Jaurn, Soc. Arts, 1901). So again, it is not uncommon to find mention 
of the coloured marbles of Montarrenti, Montalcino and Caldana, which 
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are unrivalled in Italy for tlie beauty of their tints. It is well to remember 
that many of the columns, altars and floors of the Tuscan catnedrals, 
which are the admiration of the world, were constructed of these marbles. 

Mention is also frequently made in the Indian press of the Greek 
marbles, especially those of the Pentilikon quarries near Athens, and 
from the famous quarries in Thessaly, from which the genuine 
“ Verde Antico ’’ marbles were obtained. Many of the marbles met 
with in Indian household ornamentation have been derived from 
European quarries. 

The offlcial returns of foreign trade adopt two headings, under wnicn 
lime marble, etc., are included. These are Stone and Marble,’’ and 
“ Building Materials,” such as '' Cement ” and “ Chalk ” and “ Lime. 

The IMPOBTS of Stone and Marble have ranged from 204,205 to 362,554 cwt. 
during the five years 1902-7, or a valuation of from 2| to 4^ lakhs of rupees. 

The chief item in point of bulk is stone from Arabia and Mauritius, used for 
road-making in Calcutta; and in point of value, marble from Italy to 
the extent of an average of 2J lakhs of rupees for each of the years 
■named. Turning now to the Chalk and Lime. The quantity imported is Lime, 
annually about 30,000 to 50,000 cwt., valued at about Es. 30,000 to 36,000 
and comes almost exclusively from the United Kingdom and is received ^ 

mainly by Bengal. The Expobts from India have never exceeded 53,000 
cwt., or a valuation of just under one lakh of rupees. These consi^ments 
so mostly from Madras to Ceylon. Of the Cements a very diferent 
itory has to be told. The totals (dojing 1902-7) have ranged from 
646 366 cwt. in 1902-3 to 1,788,428 in 1906-6, valued at from ISJ to 32 
lakhs of rupees. In 1906-7 the imports were 1,714,506 cwt., valued at 
Es. 30,87,484. Fully three-quarters of the supply comes from the United 
Eingdom’ and the balance mainly from Belgium, France and Germany. 

Bengal takes very nearly half the imports : the remamder goes to Bombay, 

Burma, Madras and Sind in the order named. Of the mtemal traffic in 
Stone and Lime very httle can be learned. The rail and nverbome 
returns of minerals show a steady progression from an import of 6,733,2b4 
cwt. in 1902-3 to 12,744,352 cwt. in 1906-6, with 12,149,239 cwt. in 
1906-7 Taking the last year the chief receiving centres for Marble and 
Stone were Madras Ports, 3,443,282 cwt. (chiefly from Ma^as Ihesi- 
dency); Calcutta, 2,040,834 cwt. (from Bengal); and the Umted Pro¬ 
vinces, 669,874 cwt. (from Rajputana and Central India). Chalk and 
;—Calcutta, 1,606,523 cwt. (from Assam, Eastern Bengal, R^P 
putana and Central India, Central Provinces and Calcutta); and the 
United Provinces, 244,421 cwt. (from the Central Provinces and Nizams 
Territory). Lastly, Others—a total of 66,986 cwt. Thus Assam and 
Madras are the chief sources of the lime traded in over India, but Bomby 
and Burma seem to be entirely self-supporting, as there are practically 
no records of interchanges from or to these provinces. 


Cements. 


Internal Traffic. 


LINUM USITATISSIMUM, Linn., Sf. PL, 1st ed., 1753, D.:E.n, 
277 ; Mathiolus, New Ereutterh., 1563,130 with plate; also Np^^ome (ed., 
Camerarius), 1586, 200-1 with plate; also C. Bauhin, Opera, 1598, ^nd Flax. 
333-4 with plates; Linschoten, Toy. E. Ind., 1698, i_., 80; Greaves, Pt/ra- 
midoqr., 1646 ; Celsius, Hierdbotanicon, eto., 1747, ii., 283-312; .^n^. 

Select. Ind. PL, in As. Res., 1795, iv., 270-1Sprengel, H^.Re^. Serb., 

1808, 11; Diet, des Sciences Nat., 1823, xxvi., 479-93; BiUerbeck, FI. 
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Classica, 1824, 85; Yates, Text. Antiq., 1843, 252-91, 383-8; Danbeny, 
Lect. Roman Husbandry, 1857, 117-8 ; Bentbam, Rev. on Targioni-Tozzetti, 
in Journ. Eort. Soc., 1855, ix., 148 ; Eoyle, Fibrous FI. Ind., 1855, 135- 
232; Heer, Die Pflanzen der Pfahlb., 1865, 35; also Ueber den Flachs 
und die Flachskultur, 1872 ; De Candolle, Orig. Cult. PI., 119-30 ; Liotard, 
Cult. Flax Ind., Select. Rec. Govt, of Ind., 1871-9, 1-36 ; FI. Br. Ind., i., 
410; The Wealth of Ind., 1897, 100-6; Helm, Kultur^pfl. und Haust., 

1894, 160-86; 570; Eenonard, Mudes sur le Culture du Linum .; 
Voelcker, Im'prov. Ind. Agri., 1893, 284-6; Watt, Stat. Atlas Ind., 

1895, 27 ; Dodge, Flax Culture in Europe and America, U.S. Dept. Agri. 
Rept., 1898, No. 10 ; Mnkerji, Handbook Ind. Agri., 1901, 272-4 ; Mollison, 
Textbook Ind. Agri., 1901, iii., 94-8 ; Wiesner, Die Rohst. des Pflanzenr., 
1903, ii., 276-99 ; Cooke, FI. Pres. Bomb., 1903, 154-5 ; Prain, Beng. 
PI., 1903, i., 288-9 ; Dutbie and Fuller, Field and Garden Crops, ii., 40-2 ; 
Dutbie, FI. Upper Gang. Plain, 1903, 122-3; Bull. Imp. Inst. in Board 
of Trade Journ. suppl., Dec. 1903, 188-200 (reviews papers pnb. by 
Dept, of Agri. and Tech. Instruct, in Ireland, 1902, ii., 636 et seq. ; 
1903, iii., 663 et seq.) ; Line^. 

Tbe above, out of tbe library of books that might be cited as dealing 
more or less fully with tbe subject of lAnum (Linseed and Flax), maybe 
consulted by tbe reader desirous of botanical, historical and industrial 
details. Tbe names given to these products in Europe and Asia are so 
extensive and varied that only those of most frequent use can be here 
mentioned;—linseed, linum, lein, lin, lino, linu ; flax, vlas, flachs, etc. ,* 
alsi, alshi, alish, tisi, chikna, pesu, bijri, keun, zighir, javasa, atasi, alasJii, 
masina, mushina, auma, ksumd,^ umd ziggar, kattan, zaghu, pischta, etc., etc. 

Species and Eaces.—Tbe Linseed and Flax Plant is cultivated through¬ 
out the plains of India, and up to altitudes of 6,000 feet above tbe sea. 
Accor^ng to De Candolle (followed by most other botanical writers), 
it is indigenous to certain localities situate between the Persian Gulf 
and tbe Caspian and Black Seas. A consensus of opinion also favours 
belief that originally tbe perennial flax [lAmmn anf/iistifolium) was tbe 
plant that in Europe was first cultivated for its fibre—a plant that is 
wild south of tbe Alps; and further that its displacement from popular 
favour took place about tbe close of tbe Stone Age of European history. 

There is no evidence of i. angustifoliiim, ever having been met 
with in India either wild or cultivated. It would seem highly likely (as 
recently pointed out to me by Mr. J. E. Drummond) that the economic in¬ 
formation recorded in tbe Dictionary under L, strictmn may be incorrect 
—tbe plant intended to be denoted as cultivated in Afghanistan having 
very possibly been one of the numerous races of the ordinary linseed. 
That being so, the only truly wild JLinum within tbe Indian area, at all 
related to tbe oil-yielding L. usitatissimum, is L. perenne, Linn. —a 
species found in Western Tibet at altitudes of 9,000 to 13,000 feet. This 
is reputed to have been occasionally seen under a crude cultivation, tbe 
seeds being valued on account of the oil they contain. 

Thus we are left completely in the dark, not only as to when and 
where the pbstitution of L. usitatissimmn for L, cingustifolium 
took place in Europe, but as to the origin of tbe stock that now aflords 
the linseed of Indian commerce. According to some writers L. usita-- 
tissimum^ tbe modem flax-yielding plant of Europe, was derived from 
India. 
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History.—^While the classic records of India certainly do make mention of 
atdsi^ umd^ hsumd, etc., etc., no account, either of the oil-seed or of the fibre, 
is such as to remove all possible doubt that linseed and flax were undoubtedly 
indicated, but it can be said that greater certainty prevails regarding the oil 
than the fibre. In the Institutes of Manu (bk. ii., 41) we read that the garments Eestrictions 
of students should consist of skins above and of fabrics of hemp, flax {hsumd) 
or wool below. So again (bk. v., 121), a man who knows the law is likened 
to purified linen cloth {hsumd). Lastly a Brahmin, if he be compelled to make 
his living as a trader (bk. x., 87), must not sell dyed cloth or garments of hemp, 
flax {hsumd) and wool. Thus there would seem no doubt that the word hsumd 
is of frequent occurrence, and that it denoted a fibre which was pmified (bleached, 
doubtless). Kalidasa speaks of the white colour of the cloth. But whether 
hsumd originally denoted linen or silk, or rhea, or eaion'opiH, or some such fibre, 
but not necessarily linen, seems a doubtful question. Most commentators have, 
however, accepted the name hsumd as linen, and often with an atmosphere of 
such assurance as to convey the impression that there was no doubt, and could 
be no doubt, as to its determination. But if that view be correct it is, to say 
the least of it, curious that to-day the only use of the plant, known to the people 
of India, is as a source of linseed and linSeed oil, not of fibre {hsumd) or garments Linseed OH. 
of the same. In fact, it is the all but universal belief that the linseed plant will 
not yield fibre of sufficient merit to repay the expense oi its separation and 
purification. Are we to suppose, then, that since classic times a complete revo¬ 
lution has in India taken place, and that cultivation as a source of oil-seed is 
comparatively modern—a consequence possibly of the Muhammadan conquests of 
India, if not of European commerce ? Or is the other explanation more accept¬ 
able, namely that the passages above indicated refer to an entirely different plant 
(possibly cotton) or denote experience obtained and opinions held prior to the 
invasion of India, and, therefore, prior to any knowledge of the plant as a source 
of oil ? Mr. F. W. Thomas (Librarian to the India Office) draws my attention to 
the fact that in Susruta (800 B.o.) atasi oil is spoken of as haying a slight smell versus 
of flesh; of its being used like that of hemp and sesamum for poultices; and of 
its bemg pungent, light, penetrating and laxative. These are characters that 
would seem to denote linseed, so that the atasi of Sanskrit ^authors stands a better 
chance of having been linseed than the umd or hsumd of being flax. Dutt 
{Mat. Med. Hind., 1900, 292) simply gives, in an appendix to his work, the name 
atasi as the Sanskrit of XjUtum ; masina, its Bengali; and tisi, its Hindustani; 
so that it may be inferred to have been a drug, in the opimon of the Sanskrit 
authors, that was unworthy of special consideration. , 

The oil is occasionally mentioned, however, in the Am-i-Ahlan and m a Linseed 
few other such publications, but on the other hand all the early Emopean travel- Oil. 
lers in India whose evidence is generally regarded as of value historically, are 
singularly silent regarding both linseed and flax. Rheede, Rumphius and 
Burmann make no mention of any species of The East India Com- 

pany’s Records, as pubhshed by Birdwood and Foster {First Letter Booh Nofc menUoued 
1600 to 1619), the subsequent six volumes of Letters Received hy The East 7 • • * 
India Company, as also the still more recent work, The English Factories in 
India, 1618-21, prepared by Foster, do not contain any references to linseed 
or flax. Milburn {Or. Comm., 1813), who deals with all the articles traded 
in between England and the East Indies, China and Japan of that date, makes 
not the slightest allusion to linseed or flax, though he deals with sesamum 
castor and other oils and oil-seeds as exported from India. Next to nothmg 
of a historic character can, therefore, be recorded of the early production 
and trade in linseed. The only point at all conclusive is that the Muham¬ 
madans seem more closely connected with the origin of the traffic than the 

^Buchanan-Hamilton (Stat. Aoc. Dinaj. (written subsequent to 180'^, 174) 
enumerates “ Flax or Linseed, mosina ” among his agricultural crops oi Bengal, 
but makes no observations regarding it. Neither m his JourMy through Mysore, 
etc., 1807, nor in his Account of the Kingdom, of Nepal (1819) does he refer to 
either flax or linseed. Ainshe (1826) says there was then a good deal of &x 
being cultivated in Upper India, especially in Bengal, for matog oil; he then 

adds_“ of late years it has also become an object m the lower provmoes. 

Carey (As. Bes., 1808, x., 16) was apparently one of the first authors who wrote o^e/s 
definitely regarding Indian linseed. He says that the oil is i^ed with mustard Account, 
to such m Ixtent that it is “ unfit ” for painting or the other useful purposes 
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to which, it is applied in Europe. Of flax he says the Natives know nothing of 
its use to make thread. In 1825 Thornton brought out the second edition of 
Milburn’s Oriental Commerce, in which work it is stated that “flax is very gener¬ 
ally cultivated in Bengal and Bihar for the oil which is obtained from the seeds, 
the stalks being rejected as useless.” [Of. Bawlinson, Biat, A.ncient Bav'Dt 
1881, i., 62-3.] ^ ' 

Thus then from the observations already made, it may be inferred that the 
study of the production and utilisation of JL. nsitufiti/itint unt resolves itself into 
two sections. Flax and Linseed. These cannot of course be exhaustively dealt 
with, but I shall dispose of Flax (to India infinitely the lesser important 
product) first of all, and in a very few words. 

FLAX AND LINEN,— The possibility of combining the production of 
linseed with the supply of flax has been spasmodically raised in India 
every now and again during the past hundred years or so. An important 
series of experiments and investigations were in consequence conducted 
in 1790 to 1810; another in 1840 ; and still a third in 1872, the object 
being not so much to ascertain whether a profitable combined seed and 
fibre industry could be organised, as to ascertain whether flax could 
become a commercial product of India at all. In the Proceedings of 
the Honourable the East India Oornfany, preserved in the records of 
the Board of Revenue, Bengal, of date 1805—7, are many interesting 
details of the early experiments. Six Arab flax-dressers were sent from 
Bassora to Bengal, but failed to produce good fibre from the plants raised 
from the seed specially imported from Bassora, Roxburgh, in 1801, 
and again in 1806, gave accounts of the experiments he had conducted at 
the Company’s Hemp Farm near Calcutta. An army of writers, down 
to Royle’s time, may be said to have recorded their theories or narrated 
their experiments. On each occasion of special investigation, the results 
obtained were not deemed encouraging. But more recently still a new 
phase has arisen that may in the future assume some importance. The 
demand for cheap cordage, to be used as “ binders,” has suggested the 
possibility that the stems of the linseed-yielding plants (while they doubt¬ 
less do not contain fibre of sufficient merit and abundance to justify being 
elaborately separated, cleaned, and placed on the market as Indian flax) 
may still by a simple method of preparation afiord a cordage fibre that, 
a.s a catch crop, might undersell even jute. At present the stems of the 
linseed plant are not used in any way, and if they could be turned into a 
profitable by-product a great boon would doubtless be conferred on the 
Indian cultivators. 
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Vesque (Traite de Bot. Agri, 'et Indust., 1885, 495) very properly 
observes that climate exercises a considerable influence on the qualities 
of fibre or seed produced. In warm countries the fibre is least abundant, 
but the seed crop profuse. He then adds that the seeds obtained from 
a fibre crop may be useful for oil, but they are imperfectly formed and 
can never be used fot reproduction. Conversely, if the seeds be fully 
developed, the fibre is all but ruined. If the combination crop of flax 
and linseed be in India seriously contemplated in the future, the plants 
would have to be sickled close to the ground or pulled up by the root, 
the seeds being thrashed out and the stems subsequently treated for their 
fibre. But the question of all others that naturally arises is this—can 
the same plant yield both products profitably ? Would it not be preferable 
to grow separate crops ? 

Extensive experiments would very possibly have to be conducted by 
the various Governments of India in order to ascertain the conditions 
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necessary for a combination crop. It would bave to be discovered whether 
a stock could be evolved a little richer in fibre than that presently ^ 
grown, but which would still yield a fair crop of seed. The class of 
soils suited, the seasons of sowing, the methods of cultivation, and the 
period at which the harvest should be made, etc., etc., are some of the 
issues of importance that the Indian cultivators could not be trusted to 
investigate and solve for themselves. Then the methods and appliances 
required for separation of the fibre would have to be demonstrated, and 
above all, the final conclusion made abundantly clear, namely that the 
proposed departures from the time-honoured usages, in linseed cultiva¬ 
tion, were in the raiyais' best interests, and that the vastly increased cost 
of seed to acre, the new expenditure in fibre-extracting appliances and 
the extra labour involved, could all-be justified by the much greater 
returns obtained. • 

In testing these and many other such aspects of the "proposed new uhst^c^sm 
departure, the experience gained in the past (very nearly futile) experi- * 

ments would have to be carefully borne in mind and the shortcomings 
guarded against. These results will be found in the Dictionary (v., 10-35) 
and it will be seen that the idea of utilising the fibre of the linseed plant 
is by no means new, but that several persons have unsuccessfully tried 
to obtain a useful fibre from it. For example, we read that some years 
ago the late Mr. Savi of Mohesgunge in Eastern Bengal found the stems Bengal, 
of linseed too thin and woody to afEord fibre. In Assam the Director of Assam. 
Agriculture, we are told, made some experiments in 1901 to ascertain if 
flax could be produced in that province. The plants grew well enough 
but were laid by heavy rain, and when taken up the fibre was found to 
be rotten. The following year better results were obtained, but the want 
of proper machinery, to separate the fibre, resulted in a report that denoted Machinery, 
imperfect work rather than defective crop. In the report for 1904 it 
is stated that as the sowings had been made in spring, the crop had 
to ripen in July during the middle of the rains. It was accordingly 
contemplated to try an autumn sowing, notwithstanding the risk of 
frost. The report adds, “ By sowing the crop in autumn it may 
grow and ripen in dry weather and escape the baneful influence of the 
monsoon rains.” 

Recent Experiments. —It may now be stated that the Bihar Planters Biliar- 
Association have recently taken interest in the possibility of flax-growing 
being usefully resorted to by the indigo planters as a supplementary crop. 

At a meeting of the Dundee Chamber of Commerce (Sept. 20, 1904) this gandee^ 
subject was alluded to with much interest, and a reference made to a Commerce, 
committee having obtained an audience of His Majesty’s Secretary of State, 

■witl. the express object of urging this matter as specially worthy of the 

attention of the Government of India. The samples procnred from Bihar 

were pronounced such as to suit a large portion of the trade. It would More Hopeful. 

thus seem that within the past few years the question of flax-production 

alone, as well as of flax and linseed combined, have been once mom 

engaging the attention of many persons, and it may be said that it will 

be a fortunate circumstance if a solution of the problem be at last found 

and a new and prosperous industry given to India, in continuation of 

the already long list of those that owe their existence or development 

to British commercial enterprise. It must never be forgotten, however, 

that linseed is at best a risky crop, and one that is resorted to by the mstyOrop. 
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mvyai for rent-paying pui^oses, but only when necessity occurs 
favo-mable conditions are likely to prevail. ^ 

Since tbe above was penned there bas come to hand a report of tk* 
e^eriments recently conducted in Bihar, written by Bernard rovi! 

M., i., pt iii., 192-300).' It 

m(hgo concerns have experimented with flax during the past fom 
and Coventry s remarks are apparently the result of exJerienergS’ 
pie following extract may be accepted as conveying the chief facts 

There IS as much fibre in the plant grown in India as at home namely 
about 20 per cent, of dried straw. The average yield of retted 

seed, was 40 maunds per acre, and the percentage of fibre obtain^ 
from the straw was 15 per cent., or 6 mauLs of fibre per acre This 
should have given 4| maunds of good fibre and I 4 maunds of tow S 
IS to say, the proportion of good fibre to tow should have be’en L 
“ only half good fibre and half 

^ ®^'penment 3 fetched £30 a ton 

the second year £3o, and this year it is expected to fetch £40 a ton 

owing to Its better quality. The price of tow was about £10 a ton The 
cost of production, induing cultivation, seed, manufacture, shipping 
msurance, and other outlay expenditure, amounts to Rs. 62 per acre 
Taking the 6 maunds of fibre to have sold at £25 a ton incluiLg tow’ 
equal to say R^ 13 per. maund, we have a gross return of Rs. 78 per acre 
ana a proht of JR,s. 16. ^ 

Coventry contends accordingly that the cultivation of the plant has 
been accomplished successfully, but concludes his report almost in the 
words imed by Dr Jameson in 1859, viz., “ All that is required to market 
a useful crop m India are some good instructors to show how the fibre 
is to be prepared and fitted for the market, and good seed and machinery.” 
Lastly, Coventry, like most other writers on this subject, adds, “There 
are two separate but closely connected problems for investigation: first 
the possibility of establishing a new industry for the growth of flax as a 
fibre crop for the production of high-grade fibre alone; second, the possi¬ 
bility of introducing a system w;bereby fibre, probably of a lower quality 
could be produced iu combination with the existing large cultivation of 
linseed for oilseeds.” Students of this subject will find the information 
1 (fificro. Tech. Prod. (Winton and Barber, transl.), 

1907 73-7) highly instructive. They should also consult the recent 
results by linlow {Dept. E. Bmg. and Assam, 1906-7, app. ii.). 

It has been often urged that, even if the separation of a fibre should 
prove nnremunerative, the stems might become of great value to the 
paper-maker. But the crop is well known to be an exhausting one, and 
on that account is often barred by many leases, hence an effort should 
be made to overcome these objections by improvements in manuring, 
howls are known to fatten very rapidly if allowed to stray over linseed 
iieids, and a certain percentage of linseed-cako is the world over recognised 
as one of the very best food materials for prolonging and improving the 
milk of cows, especially when butter manufacture is an important con- 
mderation. It has, in fact, been remarked that along the foot of the lower 
North-West ffimalaya, linseed is at times sown mainly as a cattle food 
lor much buffaloes—the oil being only a secondary consideration. In this 
connection, however, attention may be drawn to a brief note by Leather 
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{Cyanogenesis in Plants, in Agri. Journ, Ind., i., pt, iii., 225) on a poisonous Poisonous 
property at times possessed by tbe linseed plant. He mentions a case 
where cattle ate some immature linseed as fodder with the result that 
fifty-two died in a few hours. A specimen of the plant sent for examination 
contained a cyanogenetic glucoside, and yielded prussic acid when crushed 
in water. 

LINSBBD AND LINSBBD OIL. —The seed obtained from the culti¬ 
vated X. usitatissimum is known as Linseed, the oil expressed there¬ 
from is Linseed-OIL, and the cake Linseed-cake. 

The object being to promote flowering, not to produce long, straight, Baces. 
fibre-yielding stems, the seed is sown much thinner than is generally the Thin Sowiag. 
case with European fiax. The result of this special cultivation has been to 
develop several well-marked Baces, all of which possess one characteristic— 
a much-branched stem. There are two readily recognised kinds, namely 
a white-seeded and a red-seeded, and of each of these at least two grades and Bed. 
with either “ bold ’’ or “ small ” forms of the seed. The latter may be only 
a condition of defective cultivation or immaturity of crop, but commer¬ 
cially the bold seed is the form of greatest value. The subject of the 
cultivated races of linseed is, however, too imperfectly understood to allow 
of more being at present said regarding them than that many distinct 
forms exist. It would, therefore, be the most obvious course to pursue, 
in any attempt at new developments of the linseed traffic, to improve 
the stock by careful selection in the direction desired, rather than to at- selection, 
tempt the acclimatisation of exotic stocks. It is well known that the 
quality and yield of oil varies greatly in the seed of one country as 
compared with that of another. The white-seeded form has usually white-seeded 
white coloured flowers, the brown-seeded blue flowers. Moreover, the 
white seed has a thinner shell, and contains nearly 2 per cent, more oil 
than is the case with the red. These facts have led to many inquiries 
as to the white-seeded plant being grown separately and the seed 
sent into the market pure. The demand for such pure seed has never, 
however, been so large and constant, nor the hopes of increased price 
sufficiently encouraging, to tempt producers to give the attention to the 
subject that would be necessary. Moreover, it is said that the quality 
indicated is not constant. In other words, under altered conditions, the ^ * 

white-seeded plant may produce red seed and thus frustrate the produc¬ 
tion of a pure crop. [Gf. Leather, Effect of Change of Climate on Amount 
of Oil in Linseed, in Agri. Journ. Ind., 1906, i., pt. iv., 413-4.] 

Area under Linseed. —^Yery often linseed is grown as a mixed crop. Area, 
being sown along with other oil-seeds and the two reaped together and 
used in the production of well-known blends of oils. At other times 
linseed constitutes lines through or borders to other crops, so that the 
greatest difficulty often prevails in determining the actual area under the 
crop. This is more especially the case in the United Provinces. But 
when grown mixed, the crop is all but universally intended for home 
markets, the crop grown for export being usually pure. 

To the Natives of India a drying oil is of no consequence since they do Drying oii. 
not require an oil with that property, hence the frequent admixture with 
mustard-oil seed, which greatly reduces the value of the produce from 
the standpoint of a drying oil. But such admixture is more often than Mixed ons. 
not accidental, through produce being purchased that was not intended 
for the foreign market. Voelcker {Im'prov. Ind. Agri., 1893, 285) discusses 
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the adulteration or admixture of linseed and says that it is usually u 
chased in Bombay on a basis of 94 per cent, purity, and elsewhere oVa" 
basis of 96. It is, therefore, hardly to the interest of the shipper to set 
absolutely pure seed, since nothing more is paid for it in Europe than that 
adulterated to the extent named. Voelcker adds that an attempt was 
made some years ago to buy upon the basis of “ absolute purity,” but thi 
proved a dead letter, since there wa.s no demand in the home market for 
pure linseed. ^ 

During the past fifteen years the crop has fluctuated very oreatlv 
Thus in 1891-2 it was 3,211,000 acres pure and 545,000 acres mixed • fn 
1895-6 it was 2,954,093 pure and 560,000 mixed; in 1899-1900 1 648’<W^ 
pure and 409,000 mixed; in 1903-4, 3,609,079 pure and 692,000’ mixed • 
m 1904-5, 3,747,400 pure and 647,000 mixed; in 1905-6, 2,700,400 pure 
and 567,000 mixed, while the Final Memorandum issued by ’the Com¬ 
mercial Intelligence Department estimates the area for 1906-7 as 
3,028,200 pure and 633,000 mixed. Analysing the returns for the year 
1905-6, by way of illustration of the distribution of production we 
learn that Assam had 65,709; Eastern Bengal 103,000; Bengal 726’sOfl ■ 

Bombay 139,623; Central Provinces 
812,068 ; Berar 96,703 acres, the balance on the total area being in 
Madras, Panjl,b, Rajputana and Central India, and lastly Burma. The 
highest of all the unimportant areas is usually Madras, which in 1905-6 
had 21,099 acres ; and Sind the lowest, with 3 acres under the crop. 

PRODUCTION.—It may now be useful to devote a few pages to a 
series of notes on the linseed of the chief areas of Indian production 

1. BENGAL (Including Eastern BengaT). —As alrea<iy indicated, Bengal, of all the 
pmvmces of India, has usoaily the largest extent of land under this crop, thoush 
m the ysM specially dealt with it hiul less than the Central Provinces. The 
distncts of Bengal that had in 1905-6 the greatest acreage of linseed were 
5 Oaya, 80,000 ; Nadia, 49,000 ; Saran, 72,000; Champaxun 

00 ron : oo’ 29,900 ; Murshidabad, 29,100 ; Bar^dwan: 

-..,600, Noakhah, 22,000 ; and Backorganj, 20,000 acres. It is thus a crop that 
may be spoken of as produced most abundantly within the indigo districts At 
all events It is mainly grown, so far as Bengal is concerned, in Tirhut and Bihar. 
Mukerji (Handbook Ind Agn., 272-4) says it is believed to love well-drained heavy 
loamy soils, especially if rich in lime, such as those often under mustard or ta crops! 
it requires more or loss tho same soil, in fact, as wheat and gram. The land 
wimild he prepared m September, and thorough and deep ploughing is desirable. 
Before the elose^of the monsoons the sowings are usually completed. The seed 
rate has been given as 8 to 12 lb* to the acre. If sown late, irrigation may be 
necessary, but when the plant is in flower rainfall is injurious. The crop is 
harvested by the end of lobruary or the lieginning of March and the seed ex¬ 
tracted by fiailmg. Six to eight maunds of seed (say 500 to 700 lb.) is the average 
produce per acre* The straw is useless as fodder, and indeed it is even said 
thaj ®een plants eaten by cattle have been known to prove fatal. The seed 
IS held to yield one-fourth of its weight of oil. The cake is regarded more 
vamable as food for milch cows than eiwer red or tori cakes, though the butter is 
said to be softer than that obtained where mustard- or cotton-seed cake has been 
gi'von to the cows. Basu speaks of tho straw of linseed being reduced to Vhusa 
and given to cattle in mixtures with the hhima of wheat, barley, gram, lentils, 
MC- It IS considered as heating, and therefore seldom given to animals by itself, 
in© crop 18 sometimes barren and thus becomes a dead loss to the cultivators. 

P' 728).—-In the ^nnwa^ Beport on the Maritime Trade 
of Bengal (24) it is stated that ** the quantity shipped rose by 26*7 per cent, 
and w^ the highest on record, the year 1898-9 coming next, but the value ad¬ 
vanced by 6*6 per cent. only. In May, 1903, the price of linseed in Calcutta was 
Ks* 5-0-6 per maund ; while in May, 1904, it was Es. 3-10. The world’s pro- 
duotmn m me year 1904 was enormous and in April the home price fell to 295. per 
gu^rperj a figure noli approac|ied ^ince July, whep fj^e price was 285, 6d, 
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The average price for 1904 was 335. as compared with 305. in 1903. There was an 
extremely large crop in Argentina, and the United Kingdom imported even more 
from that country than from British India. The United Kingdom took 55-5 Shaies of 
per cent, of the quantity shipped from Calcutta, and Germany 33*7 per cent. Ex- E^cporfcs. 
ports to the United States, which did not exist in the previous year, totalled 
60,047 cwt.” “ In the United Provinces the outturn of pme linseed dming the 
year was 26-3 per cent, better than the season before, and in Bengal the improve¬ 
ment was 5-7 per cent., or 41*4 per cent, above the ten years’ average.” [Of, 

Basil, Agri. Lohardagay 1890, pt. ii., 35 ; Banerjei, Agri, Cuttack, 1893, 89.] 

2. CENTRAL PROVINCES AND BERAR, —Judged of by the area devoted to the C. Prov. 
crop, these provinces are undoubtedly the second most important centres of produc- and Berar. 
tionj^'and are usually just under the Bengal area. In 1905-6 the Central Provinces 
had 812,068 acres devoted to linseed and Berar had 96,703, or close on a million 
acres between them. A slight increase of these areas would have to be made 
to cover the mixed cultivations of linseed and wheat or linseed and gram, etc., 
which expressed as pure linseed usually represents a cultivation of say 30,000 
acres. The districts enumerated in sequence of linseed acreage were in the chief 
Central Provinces : —Raipur, 181,699 ; Bilaspur, 109,993 ; Nagpur, 66,980 ; Districts. 
Wardha, 61,212; Bhandara, 68,950; Chanda, 82,533; Jabbalpur, 43,913; 

Balaghat, 28,358; Saugor, 23,970; and Damoh, 22,082. In Berar ;—Wun, 

46 129; Buldana, 19,563 ; Akola, 15,097 ; and Amraoti, 11,317. The balance 
in both instances on the total areas given is made up by districts with smaller 
acreages than those shown. . ^ 

Sir J. B. Fuller, in a Beport on the Outturn of Crops (1894, 20-2), furnishes Outturn, 
many useful particulars regarding linseed. “Thirty years ago,” he says, “the 
production of linseed was relatively very small. It is now^ one of the prmcipal 
of agricultural resources of the Provinces, and crop statistics indicate that the 
area is still extending. But there is reason to believe that the land rapidly 
becomes linseed-sick, when it requires a long period of rotation.” “ By far the 
most important producing tracts are the Nagpur and Chattisgarh plams. In 
the former it is almost entirely a single crop. In the latter it is of most im¬ 
portance as an after crop, though its growth as a single crop is by no means 
insignificant.” “ The crop would be exceedingly profitable were it not very 
precarious. In a good year it gives a larger return than wheat with a far sma-ller Precarious, 
outlay on seed and cultivation. But the plants are very sensitive to damp when 
in fiower and a few days’ cloudy weather at this time will prevent the seed from 
setting and bring a promising crop to a disappointing harvest. Rust also causes Rust, 
great damage.” The late Dr. Barclay {Agri, Ledg., 1895, No. 20, 267-70, 

351-2) devoted much attention to the study of that fungal parasite. While 
by no means confined to the Central Provinces and Berar, it has been specially 
studied in connection with these provinces, and a reference to the available m- 
^ formation may therefore be given in this place. . i • -i • 

The methods of cultivation and all other details are precisely similar in the 
Central Provinces to those already described under Bengal and Bombay, and 
need not therefore be here repeated. Subsequent years to those discussed by 
Sir James Fuller have manifested an even greater expansion, though severe 
fiuctuations and heavy losses through failure of crops were also recorded. 

About 5 per cent, of the total cropped area in the Cen^tral Provmces is ordi- Relative Area. 

narily under linseed. It cannot be grown more frequently than once m five or 

six years but it has this advantage, that when wheat and gram give bad reWs, wheat 

iSsLT in such seasons, is usually successful, and thus may save the cultivator s 

p™n. When cotton or juar fail, the land may be suddenly thro^ i^er 

Hnseed and a good crop obtained. When grown as a sole 

narilv sown earher than wheat, and this is sometimes m its favour. But a tege 
part of the linseed produced is sown as a second crop follomng rice, and is ^us 
much later. An early cessation of the monsoon would thus mjunously affect 

^^rfade^n'central Provinces.— The bulk of the production in these provinces 
is conveyed by train to Bombay, but a fair amount is imported from Rajputana to Bombay. 

“"^ 3 ° WV/TB^ So VWCBS.— a?he two provinces of Agraand Ou^ viewed together A^a and 
undLSytaSethl third position i/the Infian production of Dmmg Oudh. 

1905-6 the area in the former came to f® 5,034 acres and m the Wt - ,{ 

■ acres or a total of 245,914 acres. And to indicate the (^tnbution the follow¬ 

ing figures oJ tlio strict mm sm be recorded, In Aqra Pr^vmQ? 
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Gorakhpur, 60,331 ; Basti, 22,144; Allahabad, 8,803; Mirzapur, 22 581- 
Harmrpur, 40,959; Banda, 2,457; Jalaun, 6,379; all other districts ’with 
lesser areas. Jxi Oudh Province : —Gonda, 33,175; Bahraich, 17,120; Sitanur 
3,007 ,* and Kheri, 2,299 ; all others much smaller areas. ’ 

. The system of cultivation pursued in these provinces, and the results ob- 
tomed, have been so fully dealt with in the Field and Garden Crops and in the 
Dictiormry, that it is hardly desirable to republish a general statement. The 
remarks that follow may therefore be regarded as useful particulars gleaned 
from v^ious. sources with a view to supplement what has already been said. 
In the Gazetteer for Bareilly, linseed is described as one of the minor staples 
that IS always so^ broadcast, and nearly always as the second (dosahi) crop 
01 the year. Of Moradabad it is said that when the rice is CLit, advantage is 
taken of any moisture left in the soil to scratch the ground hastily with the 
plough and throw a mixture of gram, linseed and barley into it and leave these 
to take their chance. These are, however, rather exceptional than typical districts 
m Imseed production. Mr. W. H. Moreland, the Director of Agriculture, in his 
a^ual forecasts and final reports of the Imseed and rape crops of these pro¬ 
vinces has for some years past furnished a most useful review of the facts of 
interest and value. In the report for 1903-4, he observes that linseed is gener¬ 
ally sown after the autumn crop. Excessive moisture at the sowing season 
j but rain in December and January is necessary, 

and if delayed till February the crop is not much benefited. 

T. the United Prov/nces.—The exports shown in the rail and river- 

borne trafeo of these provmces go almost exclusively to the port of Calcutta 
These, m fact constitute about one-third of the total Calcutta supply, the re- 
mammg two-thirds coming almost entirely from Bengal. The total amount 
s^wn in the retims of internal trade of India came in 1904-5 to 
^,051,507 cwt., of which Calcutta took 6,915,008 and Bombay 4,561,058 cwt 
Hence the two towns named drain practically the entire amount of Imseed 
that IS annually produced and in the proportions shown. But in 1906-7 the 
Ss^^O Js^c^^ 4,859,773, of which Calcutta took 2,666,604 and Bombay 

4. BOMBAY AND S/AD.—In the Western Presidency linseed can hardly be 
regOTded as a very im^ crop. It, in fact, has hitherto held the fowth, 

an^in 190516^’ m Indian pro;^ces, with, in 1904-5, 523,968, 

iiR was distributed as follows in 1905-6:— 

Khandesh, 16,333 ; Sholapur, 21,727; 
Dharwa^ 14 013 ; and ^mednagar, 12,645; all others with less than 5;000 

1903-4: and 1904-5 were in nearly every 

namtd The^tntflTfn^ normal area in the ^stricts 

^ for the Presidency, in other words, showed in 1903-4 an 
expansion on the area during 1902-3 of 108 per cent., aAd on that of five ve^s 

ora^'mTiLa^l f {Pexthooh Xnd. Agri., iii., 94-8) furnishes an account 

of a practical natme regar^ng this crop in Western India. The foUowing may 

the^sIS ratris^ much Ins WsWhen grown for linseed (as in lidia)! 

^ lower than when grown (as in Europe) for fibre. In 
In^a a matme crop stands 18 to 24 inches high. The stems rise from tS 
^oimd ^me (hstance, and then branch freely. A linseed crop in flower is 

noticeable feature of the blacl^-soil districts^ 
particu^rly m ^andesh—the common variety with a rich mahoganv-brown 
creamy-wMte variety is sparingly groL ta tir^ombl^ 
Presidency, and to a considerable extent in the Central Provinces The drv 
crop m&t areas under linseed, wheat, gram and are mIST less 
o^friate character of the monsoon season, and particularly 

district areas given above, it will be seen that the Bombay linseed 
su^ly comes mainly from the Deccan and Karndtak, very little beine crown 

^th wht^’^^^ ® is rotated chiefly 

•mva wneat, pam or safflower, and sometimes raU fuar. The best linseed 

Linseed’fe’thi^so^o t>laek-soil belt on each side of the Tapti in Khandesh. 
6^ of ^ ^ be completed by the 

the aLf Fn r™ e’ seed driUed in October at the rate of 10 to 12 lb. to 

foot apart. But the land should be so thoroughly harrowed 
that weedmg maynot he necessary, since interoulture is usually ^ar^ul. The 
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LINUM 

BOMBAY AND PANJAB usitatissimum 

Trade 

crop is in good seasons ripe by February, and is reaped with a sickle near the ground 
or uprooted. It is then carried to the threshing-floor and dried, when the seeds 
readily separate, and are winnowed in the usual way. A full crop may be 500 lb. 
to the acre, but it is precarious, and often may yield much less. Linseed may 
therefore, be considered a delicate crop, which in favourable seasons only is 
grown with particular success. 

Trade in Bombay. —The port town of Bombay drains its supplies from the Suppli^ 
Nizam’s Territory, Bombay, the Central Provinces and Berar, Rajputana and Earned from. 
Central India, the United Provinces of Agra and Oudh, the Panjdb, and Madras. 

In the returns of traffic carried by rail and river, it is shown that the town of 

Bombay received in 1904-5, 4,561,058 cwt. ; in 1905-6, 2,586,494 cwt.; and in 

1906-7, 1,936,053 cwt. The most important contributing single centre is the OMef Centre. 

Nizam’s Territory. From these supplies are, of course, drawn the Bombay 

exports to foreign countries, and it is thus instructive to note that one-half 

comes from the Nizam’s Territory—a region very different from that from 

which Calcutta drains its supplies. 

5. PANJAb .—Since the time that Baden-Powell wrote his Panjab Products Panjab. 

(i., 497-500, 522-5) and Stewart published his Panjah Plants, a considerable 
expansion of the area of linseed seems to have taken place. Still, the total area 
in 1905-6 was only 31,293 acres, the bulk being in Kangra, 12,580 acres ; Gurdas- . 

pmr, 4,039; Sialkot, 3,624; Ambala, 1,575; Hoshiarpur, 1,927 ; Gujrat, 1,579 ; * 

and Jhelum, 1,309. In Kashmir there is also a fair area, the plant being 
cultivated up to about 6,000 feet above the sea (Lawrence, Assess. Bept., 1890, 

18). The imports into the Panjab of linseed obtained from Kashmir is an im- Kashmir, 
portent item in the Trans-frontier trade, and one of increasing value. In 1898-9, 
these imports were 20,423 cwt., valued at Rs. 88,952 ; in 1901-2, they had be¬ 
come 223,642 cwt., valued at Rs. 15,52,993 ; and in 1903-4 stood at 60,502 cwt., 
valued at Rs. 3,35,136 ; but in 1906-7 fell to 6,083 cwt., Rs. 41,189. In 1860-3 
a company carried out fairly extensive experiments at Sialkot in order to as¬ 
certain if flax could be there produced; they were apparently unsuccessful, 
for the plant presently grown in that district is entirely for linseed. In Kangra Kangra. 
the seed is thrown among the stubble after cutting the rice and springs up 
without any special cultivation; it is thus a second or supplementary 


6. HYDBRABAD, CBNTRAL INDIA AND RAJPUTANA.^— It is unfortunate that Hyderabad, 
particulars caimot be ascertained regarding the production in the Native States, 
since one or two of these, more especially Hyderabad, are important centres 
of production. The only sort of conception that can be obtained regarding 
this is by a study of the railbome traffic. During the year 1904-5 the Nizam’s 
Territory exported 1,226,202 cwt., and in 1906-7, 850,037 cwt.; Rajputana and 
Central India, 951,460 and 182,170 cwt. in the same years; these amounts, 
going to Bombay, constituted fully one-half of the Bombay supply. 

7 MADRAS, ASSAM AND BURMA. —^These provmces take so small a share maaras. 
in the Indian linseed traffic that they can be neglected without serious con¬ 
sequences. The reports from the province of Eastern Beng^ ^d Assam were 
in 1904-5, 85,746 cwt., and in 1906-7 only 45,893 cwt.; of Madras still less, 
namely 60,171 and 31,269 cwt. 

INDIAN TRADE IN LINSEED AND LINSEED OIL.—hi the pro¬ 
vincial paragraphs above, mention vdll he found to have been made of 
the extent of cultivation and the supply of linseed obtained from the 
cHef producing provinces. It is not necessary to repeat these state¬ 
ments, hut a good starting-point in a study of the total linseed trade 
of India is naturally to be had in the figures of Foreign Trade. 

British am to Indian Ca/t/Vators.—FOREIGN Exports.— Royle in- First 
forms us that the first mention of the Exports of linseed from India 
occurs in 1832, when 3 cwt. were recorded. The very next year the Tra^JaotJona. 
exports were 1,583 cwt.; in 1839, 120,922 cwt.; and in 1^0, 

560 452 cwt In 1860-1 the exports from India were 550,700 cwt., 
valued at Rs. 1,25,67,790; in 1880-1, 5,997,172 cwt., valued at 
Rs. 3 69 81,265 ; in 1900-1, 5,060,189 cwt., valued at Rs. 4,45,60,096; m 
]903l4j 8,616,356 cwt., valued at Es. 5,74,41,762; and in 1904-5 they 
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attained their highest record, namely 11,182,009 cwt.y valued at 
Rs. 6,32,87,256, but sank in 1905—6 to 5,788,860 cwt., valued at 
LastTear’s Rs. 4,11,55,398, and in 1906-7 still further to 4,378,826 cwt., valued 

Exports. at Rs. 3,25,98,578. The hnseed consumed in India represents only 

about ^ 5 per cent, of tbe production, bence it is not far from correct 
exclusively when it is affirmed that the traffic as known, to us to-day is entirely 

or xport. ^ consequence of the British administration—a gift to the agriculture 

of India which covers an area of land, profitably utilised, of approxi¬ 
mately four million acres, and gives a production of half a million tons of 
oil-seeds, which represents a contribution to the earnings of the farmers 
of three and a half million pounds sterling. Moreover, it is a crop 
Safety-valve. that may be used as a safety-valve, and be increased or decreased accord¬ 
ing to the owner’s advantage. In other words, land is thereby profitably 
cultivated, in excess of ordinary food necessities, which may be thrown 
under food crops as occasion arises. But for these very reasons, the traffic 
Prices affect is subject to the greatest possible variations. Production depends greatly 
Production. jocal necessities of food, the prices ruling in Europe for linseed, and 

the relative values of linseed and cotton for the time being. The Argentine 
Eepublic has within recent years become India’s most formidable rival. 
United Out of the total exports in 1904-5, India’s record year (total 11,182,009 

^any.’ 3,885,776 cwt. were consigned to Great Britain; 2,746,965 cwt. 

Prance. to Germany; 1,889,846 cwt. to France ; 1,173,647 cwt. to Holland * and 

673,874 cwt. to Italy. 

Linseed, like wheat, is very readily influenced by the vicissitudes of 
easons. seasons, caused either by drought or blight. But so important a 

position has the Indian supply seemed in the markets of the world, that 
when the quantity decreases the price, as a rule, rises, thus compensating 
High Value. the producer. But perhaps the most instructive lesson to be learned 
from the study of the areas of production of linseed, in relation to the 
returns of foreign exports, is the circumstance that while linseed holds 
the third position in area, the value and quantity of the seed exported 
Re^paymg from India are usually very nearly the values and quantities of all the other 

oil-seeds taken together. And from this standpoint alone, therefore, is 
derived a fairly tangible conception of the consumption of oils and oil¬ 
seeds within India itself, and full confirmation obtained of the statement 
already made that linseed is grown primarily for the purpose of export ; 
it IS a rent-paying crop. 

Internal Trade. The returns published officiaRy regarding the move¬ 
ments of linseed by road, rail and river afiord the only really definite 
conception of production and sale that can be learned. The traffic regis- 

during the five years ending 1906-7 were, 
Jonsi’ ®>88L004 cwt.; 1904-5, 12,051,507 cwt.; 

1905--6, 5,278 659 cwt.; and 1906-7, 4,859,773 cwt. Analysing the 
record year (1904-6), the total shown under foreign exports (disregarding 
for the moment the traffic in the oil) came to 11,182,009 cwt., or say half 
.r, ^ f ; 1®®® *Lan the deliveries registered by the railways at the port 

.onsump- towM-and that surplus may, therefore, be taken as the amount used up 
by the local mills or earned forward into next year’s stock. A certain 
discrepancy has, however, to be accepted, due to imperfections in the 
returns and unavoidable dupheations. Still, it can fairly be said that the 
i^eparate figures compiM by One department (Railways) provide the exact quantity 
snovn by another (Foreign Fjcports), and a third line of reasoning might 

730 


Safety-valve. 


Prices affect 
Production. 


United 

Kingdom. 

Germany. 

Prance. 


Vicissitudes, 
of Seasons. 


High Value. 


Bent-paying 

Crop. 


Local 

Consump 

tion. 


Three Separate 
Betoms, 



A EEKT-PAYING CEOP 


LIVE STOCK 

Oxen 


Bombay 

Exports. 


Oil and 
Oil Mills. 


Exports. 


be used to confirm both, namely the area of cultivation expressed to the 
accepted average yield. Viewed from any and every standpoint, we 
learn that the linseed of India is grown purely and simply in obedience 
to a foreign demand. As already mentioned, the exports from Calcutta Oaiouto 
are drawn from the province of Bengal (two-thirds) and from the United • 

Provinces (the remainder); Assam and the Central Provinces contributing 
between them only about 120,000 cwt., out of a total Calcutta supply of 
close on 7,000,000 cwt. The exports from Bombay, on the other, hand, 
are drawn from the Nizam’s Territory, Rajputana and Central India, the 
Central Provinces and Berar, and lastly the Bombay Presidency itself, 
and in the order named. Of the producing provinces (judged of from 
the railway returns), Bengal heads the hst, and is followed by the United 
Provinces (a good second) ; by the Nizam’s Territory (an indifferent 
third); by the Central Provinces and Berar (a very poor fourth); then 
Raiputana and Central India ; Bombay ; next Assam; and, last of all, 

Madras. Karachi exports a small amount of Panjib hnseed. Seeing 
that the Central Provinces have so large an area under the crop, their 
position as fourth in exports is a little difficult to understand. The ex¬ 
planation is perhaps that the area is shown larger than it should he owing 
to mixed cultivation being estimated as pure. . , i t 

Linseed Oil and Oil Miils. —It cannot be ascertained how many ot oil and 
the 99 oil mills, reported to he at work in India, are concerned in the OH Mills, 
linseed traffic proper. Only one appears to deal exclusively in linseed, 
namely the Gourepore Company, Ltd., near Calcutta. Their oils and 
oilcakes are noted all over India. The mill, moreov.er, produces both 
boiled and unboiled oils. The exports of lii^eed oil from India are not Exports, 
verv important, nor do they appear to be increasing; in fact, judged 
of bv the returns from 1899-1900 to 1906-7, they have, if an^ythmg, 
been decreasing. In 1899-1900 they were 248,479 gallons, valued at 
Rs 4 20 167; in 1903-4, 137,962 gallons, valued at Rs. 3,61,654; in 
1906 - 6 ,'186,682 gallons, valued atRs. 4,57,983 ; and in 1906-7, 114,205 
o-allons, valued at Rs. 2,18,926. Nearly the whole of these exports go 
from Bengal, and thus to a large extent doubtless embrace the Gourepore 
Company’s transactions. It is also noteworthy that the major portion xo Ausi^a. 
goes to Australia and New Zealand. As already mentioned (p. 726) Oilcake, 
the cake is valued as an article of cattle food when not adulterated with 

1896, 155 ; ^des, 

39; Livache and McIntosh, M<muf. of Varnishes 0^^a, etc., 1899 , 22^46, 02 • 

AUen, Comm. Anal., 1899, 12, 94; PeroivM, O^m. Bot., ] 000 , 163 , A. ^tt, 

ATf ni Rnnn^mahina 1901, 28, 130 ; Blyth, Food Compos, and Anal., 1903, , 

Wrighf aTdl^Sll o/fe, P<ds,’Wcles: etc., 1903, 39, 178 ; Sabin, Ind. and 
Art Tech, of Paints cmd Varnishes, 1905, 39-65.] 

LIVE STOCK OF INDIA.— This very large and important sub- LiveStoc 
ject may be discussed under the following sections : Oxen and BuHaloes; 

RTippt) and Goats ; Horses, Donkeys, Mules, Camels 5 and Pigs. • -n x* l 

A?i analysis of the returns of Live Stock in India di^g 1905-6 m^- 
fests the existence of approximately 198 million head of cattle (cow , Brifcisli 
bulls, bullocks, buffaloes, sheep, goats, horses, monies, donkeys, camels, e^.). 

The actual figures are 30 million bulls and buUocks, 22 milhon cows, 

13 million buffaloes; 26 million young stock; 18 n^on sheep, 25 
piifiign goats ; 2^ million horses, donkeys, mules; and 393,308 camels, in^ 
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live stock of Bengal is not recorded, but, since its population is twin 
that of Madras, it may be assumed to possess double the returuA^ 
live stock of all sorts met with in the Southern Presidency 
61 million. This gives the 198 millions (above mentioned) as the total 
live stock, in place of the officinal figure of 137 millions (exclusive of Benffall 
But to that total has also to he added the 15 millions shown as owned hv 
the Native States. In fact 30 millions would not over-state the live stock 
of these States, making a grand total for India of over 228 rm'lliAv. 
cattle of all kinds. 

Some such estimate seems essential to allow of comparison with th 
trade returns, which include Bengal and the Native States. Thus for 
example, the tenn hides ” may be taken to mean undressed skins of 
full-grown bovine animals, and skins ’’ those of calves, sheep and 
pats. For the five years ending 1903-4 the average number of hides 
(raw and dressed) exported from India came to 12J millions, and of sldns 
37 millions; these collectively would, therefore, show 23 per cent, on the 
estimated total live stock of all India for the period in question. But the 
exports by themselves take no cognisance of the numbers of hides and 
skins used up by the indigenous leather industries of India itself nor of 
the numbers of animals that die or are killed and the skins, for various 
reasons, entirely lost. Were a figure to be given for the annual death- 
rate (from all causes) of the cattle, sheep and goats of India, it is probable 
it would be something nearer 70 to 80 rather than the 50 millions 
mdipted by the returns of foreign trade specially dealt with above. For 
further particulars see the article Hides and Skins (pp. 632-9). 

/- THE OXEN, BUFFALOES, BTC., OF INDIA. 

The following is a list of the chief Bovine animals of India that fall 
into this group :— 

Bos Indicus, / Blanford, Fa. Br. Ind. (Mammalia), 483-4: Mollison 
Textbook imi, ii., 63-139 ; Meagher and YmgLn, Dai^y Faring 

zn India, 1904, 41-7. The Zebu or Humped Ox, bail, ga% gau, dMr (cattlef 
danger (horned cattle), dudhar (milch cow), etc. * 

rp Indian animal diifers from the tamo ox of Europe and North Asia in 
structure, general coloration, voice imd habit. Its origin is unknown, but ac- 
cqrdmg to Blyth it was probably African. No ancestral form has as yet been 
discovered among the Indian fossil bovines. Humped cattle have, however 

are held sacred by the Hindus and are, therefore, neither killed nor their flesh 

people. On tho other hand, the tending on cattle 
IS regarded as a highly honourable position, and hence also milk, butter, cheese, 
etc., are wgely consumed by all classes of the community. Below will be found a 
brief sketch of some of the leading breeds of oxen. 

"• Z Blanford, f.c. 491-3; Mollison, Ic. ii., 140-65; Meaeher 

T of Buffalos to Australia, RevfanA 

The Bu0alo, arm, mang, mains, bhains, bir Uar, gera 
woA, siloz, mzaip, %ro%, hywai, pam, harbo, etc. 

Tame bi^aloes are found all over the plains and lower hills of India. They 
mentioned m the Institutes of Manu (xi., 69 ), so that they have 
historic times. They are semi-aquatio animals, 
aooordmgly most a,bundant in humid localities. Are large, massive 
md clumsy creatures, with exceptionally short thick legs and conspicuous hoofs. 
^ straight, and marked with rings indi- 

remarkably square, and the head carried 
buffalo is fairly abundant in India (except in the 
especially in low-lying swampy land 
thir domestic animals have, in f^t, changed less 

th^ the bwffaJo. mile it will not breed with the ox, the tame buffalo-cow 
will pair readily with the wild buffalo-bull, the stock being thereby improved. 
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WILD SPECIES Cattle-breeding 

They are powerful draught animals, and the milk is exceptionally rich in 
butter-fat. 

B. grunniens, Unn. ; Blanford, Z.c. 490; Turner, Acc, Emb^ to Tibet, 1800, Yak. 

186, t. X. (from a picture belonging to Warren Hastings); Vigne, Travels, etc., 

1842, h., 277 ; Hoifmeister, Travels in Gont. Ind., 1848, 362, 374. The Yak or 
Grunting Ox, dong, hrong-dong, ban-chowr (the wild): yak, pegu, chour-gau, 
hotass (the domestic animal). 

In its wild state it inhabits the coldest and most desolate tracts of the -wild Alpine 
Himalaya—being found at a greater elevation than any other mammal. It is Species, 
dark brown, almost black, with the exception of the muzzle, head and neck, 
which are often grey. In domestication it becomes smaller and variable in Domestication, 
colour, being often pure white or piebald. Mention is made of the qatas or 
“ Tibetan yak ” in the Ain-i-Ahhari (1590, Jarrett, transl., iii., 121). It is kept 
by the Tibetans and various other tribes that inhabit the higher regions, on ac¬ 
count of its being a sure-footed pack animal. The flesh is said to be rich, juicy 
and delicately flavoured. The milk is exceptionally rich (considerably richer Milk, 
than that of the cow), and much of the food of the people consists of curd either 
fresh or dried and powdered into a kind of meal. The white tails constitute the 
chowris (fly-flaps) sold all over India. The hair is woven into cloth and ropes, chowris. 

In fact the wealth of the people of Eastern Tibet consists in their flocks of yaks. 

The horns are made into cups and other objects of domestic use and ornament. 

But the yak breeds freely with domestic cattle. One was sent to England by Hybrids. 
Warren Hastings, which lived for some years and became the sire of many cross¬ 
bred calves, only one of which lived and was successfully crossed by an Indian 
bull. A cross is common on the North-West Himalaya and is known as the dhzo, 
zobo, etc. ; it is fertile and in some localities preferred to the pure yak. 

Other Species.—^Tbree other animals belonging to this genus may be hep men¬ 
tioned, but, as scarcely of economic value, need only be exhibited very briefly:— 

(а) B. frontalis, Lamb. ,* Blanford, l.c. 487-9 ; the Mithan or Gayal of Assam, Mithan. 
Manipur, Naga hills, Chittagong and Burma. Said to be partly domesticated 

by the Kukis. ^ , , , -n 

(б) B. gaurus, Ham. / Blanford, l.c. 484—7 ; the Oaur or Indian Bison of the hilly Bison, 
forests of the Indian Peninsula, Assam, Burma and the Malay Peninsula, as¬ 
cending to altitudes of about 6,000 feet. It has occasionally been tamed by the 
people on the hill tracts between Assam and Burma, but has never, strictly 
speaking, been domesticated. The horns are in great demand for ornamental 

work. (See Horn, p. 646.) , ^ . 

(c) B. sondalcus, Muller & Sahiey.; Blanford, l.c. 489-90. The Bantmg, Banting, 
found in Burma and the Malay Peninsula, Borneo, Java and Bali. It has 
been more or less domesticated in Java and perhaps elsewhere. 

CATTLE AND CATTLE-BREEDING —In Europe cattle may be Cattle- 
said to be reared for milk and meat, but in India their chief value "breeding, 
is as beasts of burden. Horses are all but unknown in Indian 
agriculture, the bullock being very nearly exclusively used for tillage 
and transport. Occasionally camels are so employed and buEaloes are 
highly valued for their milk, though they are too slow to be much in 
demand for agricultural operations. 

There are many breeds of indigenous cattle. Nearly all the pure Pure 
stocks are of one colour—^white or grey. In areas where little attention Breeds, 
is paid to the subject, mixed colours or piebald cattle are not infrequent. 

Except in the north-east of Madras, all Indian cattle are horned. The 
hump is prominent, and more highly developed in some breeds. 

Bullocks which are suited for .slow and heavy work have usually Heavy workers. 

massive heads, long pendulous ears, thick short necks, coarse leg-bones, 

big feet, much loose skin on the neck, dewlap and sheath, and no particular 

droop in the hind quarters. Those best suited for quick work have Quick workers. 

clean heads, fiery tempers, short erect ears, thin necks, compact rounded 

bodies, small hard feet, a very decided droop in the hind quarters, and 

little or no loose skin on the neck, dewlap and sheath. Indian oxen, it 

may thus be observed, are distinguished collectively from the breeds of 
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Europe by the hump on the shoulders, by the deep undulating dewlan 
and by the short grunt m place of the ringing bellow of the EurZtn 
ox (Imp. 6az., in., 77-89). Many European travellers in India 
allude to the hump » as a special feature of the provisions (bS 
procurable in India. Thus Terry {Voy. E. Ind., 1622 (ed. 177? 
89-.)0) say.s the beeves' differ from ours in being smaller and in 
having each oi them a greats bumdi of grisly flesh which grows urnrt! 

*'>» 

f n r®o very backward as those 

of Catfle-breedmg and Dairy Farming, hence the available literature 
1 .S comparatively in.sigmficant and defective when judged of in the 
ight of their importance. This is the more surprising since, with a large 
proportion of the people of India, the cow is the most sacred of all 
animals. In the Ain-i-AMmri (1590) special mention is made of the 
veneration in which it is held. Linschoten (Voy. E. Ind. 1598 i 9W 
:m), BeriiK'r {Travels, 1656-68, in Constable, Or. Misc., i., 326-7), Tavernier 
(Trarcls Ind., 1676 (cd. Ball), ii., 217), and many other European travellers 
111 India-, (iwcil on the sacred character of the Indian cow. It nught 
naturally, therefore, have been expected that the cow, and some at least 
ot the products it afords, would have existed in even a higher or more 
fully developed condition than is the case in most other countries. 

^ While there are certain Indian breeds of cattle that compare favourably 
with those of other parts of the world, most are inferior in size and strength 
as well as in quantity of meat and milk which they provide. The breeds 
vary directly with the soil, climate and food of the countries in which they 
u\e. ioi example, in deltaic tracts the oxen are inferior but the buffaloes 
superior. Meagher and Vaughan very rightly observeThe great 
yanations in the Indian _climato largely affect the milk yield of cattle 
imported from foreign districts. Hansi-Hissar cows will not prove as 
satisfactory say in Jabbalpur, as they will in Delhi or Meerut, and tHs 
should be borne in mind before condemning the Hansi-Hissar breed. It 
appears to be a fact that the further they travel east or south {i.e, the 
damper the climate^ hacomes), the more certain is the decrease in the 
yield. Climate, soil and available food in fact influence so rapidly the 
breeds of cattle that it becomes undesirable to extend schemes of im¬ 
provement very much beyond selection from existing stock within each 
area. Indee<l for the plains ol Lower India, crosses of foreign strains, 
more especially from Europe, have proved highly unsatisfactory. The 
chief difficulty is to overcome the opposition that exists in transferring, 
without loss of special merit, the stocks even of one part of India to another. 
If the intention be to improve, as heavy draught animals, the breeds of the 
Panjdb, Gujarat and Mysore afford ample material: if the desire he for 
swiftness, the trotting bullocks of the Central Provinces and of South 
India (gainu) are unsurpassed anywhere: and, if milch-cows be sought, 
there are several famed breeds, such as the Nellore or Ongole and the 
Gir of^ Kathiawar and the Hansi-Hissar of the Panjdh. In the Am4- 
Ahhati (Blochmann, transL, 149) special mention is made of the Gujarat 
breed of cattle and of the small swift-footed gainis. This is curiously 
confirmed by Ealph Fitch (in Purchas' Pilgnmes, 1625, ii., 1733), who, while 
telling of his visit to the Emperor Akbar in 1585, specially mentions the 
carved and gilded carts of Agra and Patehpur drawn by “ two little bulls 
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about tbe biguesse of our great Dogs in England.” [C/. Tavernier, 
l.c. 44; Terry, lx, 144-5, 187.] 

But, excepting at the bomesteads of tbe wealthy or at the experimental no 
farms owned by Government, special selection of stock or the rearing ‘ 

of healthy, well-formed bulls for service purposes is practically unknown 
from one end of India to the other. The story told by Abul Fazl of the 
“ Cow Stalls ” kept by the Emperor Akbar reads more like a proclamation ' 
of the pageant of the all-wise and good Emperor than a statement of his 
efforts towards the improvement of the cattle of India. The Amrit Mahal Breed, 

breed is said to have been introduced into Mysore and specially developed 
by Haider Ah for mihtary purposes. But history tells of no Hindu Prince 
who devoted anything like the attention Akbar bestowed on this most 
important subject. 

Indian agriculture has for centuries been and is to-day essentially Tra^uo^ai 
a peasant industry. It is in the hands of persons who have the traditional 
knowledge of their ancestors to guide them, but absolutely no capital 
beyond that absorbed in daily necessities. Each person, as a rule, keeps buh Neglected, 
but two or three cows, and cannot afford to keep a bull. And more¬ 
over, since the male offspring are not generally emasculated until 
they are three years old, the cows are served by immature and as often 
as not diseased, degenerated or otherwise undesirable males. Improve¬ 
ment of the breed under these conditions is naturally very difficult. For 
some years past, however, the Government of India have recognised the 
obligation of initiating a reform, and with this in view have had superior 
bulls reared at special farms (such as those of Hissar, Charodi, Pusa, etc.) 
and presented to districts where it was desired to improve the local breed 
of cattle. Voelcker alludes approvingly to this action, and urges that the 
satisfactory results attained should be pushed forward until the remotest 
corners of the Empire have been reached. So also the Government have 
aided very greatly by encouraging local fairs and cattle shows, by awarding Sdection. 
special prizes on the verdict of high expert officials who have been deputed 
to visit the shows for that purpose. But it is well known that half-bred Grosses, 
cattle contract rinderpest and other common diseases in a most virulent 
form and rarely recover under treatment, while many indigenous breeds 
are comparatively immune. This has accordingly led to behef that the 
best results are likely to be obtained by breeding strictly within carefully 
selected and special local stocks, not promiscuous inter-breeding of all 
races. 

{A) Chief Breeds of Indian The breeds of buffaloes have Breeds of 

not as yet been critically studied. Until this has been done, little more Buffaloes, 
can be accomplished here than to indicate those most frequently spoken Early European 
of. Terry gives a curious reference iVoy, E, Ind., 1622 (abrid. ed. Havers), opinion. 

1665, 359) to a very large beast having a smooth thick sMn without hair 
called a buffalo which gives good milk ; the ffesh of them is like beef but 
neither so toothsome nor wholesome.” _ ^ ^ 

In rice-growing tracts buffaloes are extensively used for tillage and 
cartage work. But although they thrive well in wet climates, the best 
breeds are met with in localities of moderate rainfall and under the con¬ 
ditions best suited for cattle-breeding. But buffaloes must have access to 
water, and require to be bathed once or twice a day if they are to be kept 
in health. It is also customary to clip off their sparse coat of hair once or 
twice a year. Buffaloes vary in colour, but the majority have black, shining colour. 
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skns. Some have white markmgs and a few are grey, Hght dun or whit. 
Their lowing differs from that of Idiie and they ha4e no humn M ^ 
writers allude to the fact that it is difficult to get a good h^ffalo-3i n!?®* 
to Its being less valuable than the buffalo-cow. The hulls are nnV 
reared, but are either pui^osely starved or killed. They attain maWv 
at yearn and are used for stud purposes for not more than 7 or 8 

It IS ]ust as essential when starting a dairy, to get a good bull as fnT.l 
good cows, for many authorities now hold that it is fmm the she a?d 
not so much from the dam, that a heifer inherits her milldng pS^ei ” 
Middleton who has kindly perused this review of Indian infoimatio^ 
ohMrves that the milking properties may be transmitted by either 
sex equally, but in England bulls are usually more carefully bred than cows 
and may so transmit properties with greater certainty 

Considerable commercial interest is taken in the shape of the buffalo- 
horn, the straight forms being of greater value than the curved. From 
the standpouit of the dairy farm, the breeds with curved horns' are au- 
parently the most highly ai>prcciated. The following are mentioned by 
autliors as the characteristics by which the chief breeds of buffaloes mav 
be classified :--those with horns approaching a circle (the spiroeepm of 
Hodgson and those with the horns long, straight, the tips'only arching 
forward (the maci-ix eriot of Hodgson). -f J 

^ breeds of tho United Provinces, the Panjab and Sind are often 

collectively desigruited Delhi Buffaloes.” The horns are short, thick at the base 
sharply angled, and rise from the head in a backward and upward course then 
become completely cur ed up like the horns of a ram. According to MemCt 
^ t? buffaloes of this kind are the murm/i, proceed 
m Hansi-Hissin, Eohtak, Jhmd and Jvabha. The name given to them is derived 
from mi^rna allusion to the form of the horns. They are 

sometmica also called /jirnd-i., and cross-breeds with this and the inferior viHaffe 

w [Pease, Agri. Dede., 1895 No 22 

408 ; Hadi, Agr%. Ledg,, 1895, No. 12, 206-8.] ^ ^ 

on Tho buffaloes of Surat and tho Deccan are very different 

are called straight horns. That is to say, in^e Surat 
anmial they extend along the side of tlie neck, then turn up near the shoulder 
with an in-vvard graceful curve; and in the Deccan breed are even straighter, and 
extend backwards to the shoulders before becoming arched. 

3. Jafferahad.—In the Jafferafoad (Kathiawar) buffalo the horn is very 
massive and coarse It is flat and broad below, developed at first downwards 
and backwards, then curved forwards, thus forming three-quarters of a 
circle, placed on either side of tho head. But there is still another peculiarity. 
Xhe frontal bone becomes greatly developed until it causes the horns to appei 
united across the forehead. This is a very large, clumsy animal with imusually 
long legs and large spreading feet. 

» Buffaloes.—-Here and there all over India, more especially 

m hilly districts, remote from swampy country, a dun-coloured buffalo is met 
with that seems very distinct from the other breeds. This has by zoologists 
been regarded as possibly a distinct variety, and has received the name of 
B, tmfMziifH, rftr. fttivttfi, Meaghor and Vaughan say these dun or brown 
bunaloes generally start well but end badly. They are not as a rule heavy milkers 
for any length of time, 

5. Burma and Assam.—Varth6ma (Travels, 1510 (ed. Hakl. See.), 200-1) 
speaks of the breeds of Tenasserim as very “ misshapen.” Many subsequent 
WTiters have ineidentally mentioned tho buffaloes of Burma, but no one apparently 
3 oAcf XT ^ comparatively with the breeds of India. Evans (Agri. Ledg., 
18J5, No. 10, 166-72 ; 1896, No. 10) gives, however, many particulars of the 
Burmese breeds. They would seem to have long, so-called straight horns, like 
those of Surat. They give very little milk. The buffaloes of Assam have been 
discussed in some detail^ by Darrah (Agri. Ledg., 1894, No. 14). He teUs us 
that though the stock is regularly imported from Bengal, the animals soon 
improve on the rich pastures of the Brahmaputra valley. 
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(B) Chief Breeds of Indian Cattle. — Y ery little strictly speaking of a 
scientific nature lias as yet been published on this subject. Wallace and 
Voelcker have each given the results of their rapid tours of inspection 
through India, and numerous local writers have extolled the merits of 
certain breeds with which they were familiar. No one has as yet critically 
and comparatively examined all the breeds of India. Little more, there¬ 
fore, can be here attempted than to amplify the particulars of the cheif 
breeds (given in the Dictionary) in the light of the additional information 
brought out by the various writers in The Agricultural Ledger, and by 
Mollison in his Handbook and by Majors Meagher and Vaughan in their 
Dairy Farming in India, etc. 

1. Gujarat.—These are the indigenous cattle of the plains, Ahmedahad, Kaira Q-ujarat. 
and Baroda, also the hilly countries of Palanpur and Deesa, where a large breed. 

of very superior animals exists. They are, in fact, the finest cattle of India for. 

general agricultural purposes. In the more southern portions of the province, 

however, a mixed and inferior breed occurs which in many respects resembles 

the Decca.ni cattle. The larger and superior race is in colour from white to Draught Cattle^ 

bluish-grey, the head, neck and limbs often being of a darker tint than the body. 

The horns are somewhat bowed and curve outwards as they leave the skuU, then 
upwards, and lastly inwards. The animals are taU and somewhat leggy, but 
very powerful, and for draught purposes, especially when crossed with Mysore, 
are very valuable. [Cf. Ovington, Voy. to Suratt, 1689, 253-5, 273-85.] 

2. Gir or Kathiawar. —This breed is specially noted for its milk-giving powers. Grir. 

It is extensively reared in herds in the Gir forests and hills of South Kathiawar. Milch Cows.. 
They are coloured animals, often speckled or “ roan,” in various shades of red 
and brown. The long, pendent lop-ears and short crmxipled horns are striking 
peculiarities. In Bombay they are generally called “ Surtis,’’^ because brought 
via Surat. 

3. Sind and Aden. —This small-sized animal is powerful though lazy, but Sind, 
the cows are remarkably good milkers. The horns are short, thick, blunt-pointed, 

and project outwards and upwards. The best are bred within a radius of 30 or 
40 miles from Karachi, and chiefly on the lower hills, where good grazing is to be 
had. The breed may, however, be met with through Kajputana and the Southern 
Panjab. [Mollison, The Montgomery and Sind Breeds of Cattle, in Agri. Journ. 

Ind., 1907, ii., pt. hi., 252-6.] 

4. Deccan, Khandesh and Sonthem Maratha Country. —It cannot be said that Deccan, 
the regions indicated have developed any very special breeds of their own. Large 
portions of the country are subject to perioical scarcity and occasional famine, 

and the animals have become hardened and thus acquired their chief character¬ 
istic. The dewlap is inconspicuous, the forehead narrow and the muzzle large, 
while the horns spring in an upward direction, then bow abruptly outwards and 
ultimately inwards. The cows are poor milkers, and the bullocks, though small, 
are extremely active and have great powers of endurance, if not given too heavy 
a task. They are accordingly much used in light carts or as trotting bullocks. Trotting 
So long ago as 1503, Vertomannus {mHahl Voy., 1811, iv., 577), speaking of the BuUocks. 
Deccan, said, “ It hath innumerable kyne of shynyng yelowe.” 

5. Mysore and Coorg. —The cattle of this region are celebrated both for Mysore, 
their swiftness and for their sphit and powers of endurance. If cattle-breeding 

could anywhere in India be viewed as having attained the position of a recog¬ 
nised principle of agriculture, to Mysore would have to be assigned that honour. 

Two descriptions exist side by side, each serving its own particular purpose. 

The first and by far the most numerous is the nadudana of the villages. This 

is the agricultural stock and main source of the dairy produce of the State. The Agricultural. 

second is the doddadana or big cattle. This embraces the following special breeds: 

—Amrit Mahal, Hallikar, Chittaldrug, Mahadeswara, Betta, etc. The first 
mentioned—the Royal Amrit Mahal— the most higlily prized, but is neither 
the largest nor the most powerful. These splenchd animals are capable of per¬ 
forming quick journeys of long distances with a light and moderate load. They Active and 
are large and powerful animals, cliiefi^y kept by the well-to-do. The finer breeds Powerful, 
are pure coloured, the inferior often mottled. There is no extra development of the 
dewlap to interfere with their trotting action. Their eyes are deep-set, the fore¬ 
head bulges above the eyes and slopes backv/ard. The ears are short and pointed,. 
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and the horns, which spring close together, take a backward sweep, gradually 
diverge, and near the extremity curve gracefully upwards and forwards. They 
are all, even the nadudana breeds, powerful draught cattle but poor milkers. 
[Cf. Buchanan-Hamilton, Journ. Mysore, etc., 1807, i. (many passages) ; Krist- 
namangar and Pease, Cattle of Mysore, in Agri. Ledg., 1895, No. 24 ; Kristna- 
samiengar, Diseases of Mysore Cattle, Agri. Ledg., 1896, No. 28.] 

6 . Madras, Nellore, Kistna (Ongole), etc., Cattle.—The Ongole breed of cattle 
is reared chiefly in the districts of Nellore and Kistna. From early times it has 
enjoyed a well-earned reputation of being one of the best milking breeds of India. 
Most writers agree, however, in saying that they degenerate rapidly w’-hen removed 
to other localities. The valleys of the Kistna and its tributaries have a rich, 
soft, deep black soil, and naturally therefore the cattle of such a country are not 
well suited for hard roads, unless carefully and regularly shod. They are col¬ 
lectively heavily built animals, docile and of a mild and gentle disposition— 
essential qualities for milch-cattle—but sluggish in action. The head is erect on 
a short, stout neck. The horns are short and stumpy, somewhat resembling those 
of Sind cattle, and longer in the cows than in the bulls. They give to the head a 
curious and characteristic appearance, the bulging forehead forming a very 
obtuse angle. The prevailing and true colour is white with grey or black points, 
and frequently the bulls are black about the neck and shoulders—broken colour's 
indicate impurity. In point of size they are inferior to the Gujarat and Nagar 
cattle. Other Madras breeds are the Alambadi of Salem and Coimbatore; the 
Baragur of the hills of Coimbatore ; the Kangayam of Madura ; the Palikolam 
(Jellicut) cattle of Madura ; the small Trichengodi cattle of Salem ; the artifici¬ 
ally spotted cattle of Tanjore; and the Punganur cattle of North]Arcot. [C/. Pease, 
in Agri. Ledg., 1895, No. 7; Sabba Kao, in Agri. Ledg., 1896,*No. 12 ; Holmes* 
Hair-marhings on Horses and Cattle, Dept. Land Rec. and Agri. Mad. Bull,, 1900* 
No. 42 ; also Notes on Cattle of Madras Pres., Bull. No. 44 ; Gunn, The Nellore 
Breed of Cattle, in Agri, Journ. Ind., 1906, i., pt. hi., 237-42.] 

7. Burma.—Very little has been written regarding the cattle of Burma, so that 
it is not possible to assort them with the Indian breeds. Ked is the dominant 
colour. The horns, when not interfered with, take an iipward and forward direc¬ 
tion and grow to a length of 10 to 18 inches. The neck is short and powerful and 
the dewlap not much developed. The Burmans are most considerate of their 
cattle, never overworking them, and grooming them carefully on the close of the 
day’s task. The animals are also well-fed, so that they are naturally much 
superior to the imported cattle from India. But as milk-prodticers the Burman 
cows occupy a very low place, owing to the prejudice entertained by th© Burmans 
against the use of milk. [Cf. Frost, Note on Cattle of Burma, 1889 ; also Quart. 
Journ. Vet. Sc. Ind., 1890; Evans, in Agri. Ledg., 1895, No. 10; Kept. Rev. 
Admin., 1889-90, 47-8 ; Settl. Repts (many) ; also Dept. Agri. Ann. Bepts., etc.] 

8 . Bengal and Assam.—The ordinary village cattle of these provinces might 
practically be spoken of as the most inferior in India. They are small over¬ 
worked and half-starved animals of which little more can be said than that they 
are suited to the climatic conditions and soils of the countries in which, they live. 
In certain localities, such as Bihar and Tirhut, considerably better breeds "exist, 
most probably a consequence of the continual importation and crossing of fresh 
stock. In Gaya, for example, it is not uncommon to find an animal supposed 
to have been derived originally by crossing th© Indian cow with an English 

short-horn ” bull imported in 1857. “ Bihar is overrun with pols (bulls' dedi¬ 

cated to the gods). These are very fat, and comparatively useless for stock 
l^rposes, but do much harm in eating and trampling the growing crops.” 
[Cf. Buchanan-Hamilton, Stat. Acc. Dinaj., 221-8; also in Montgomery Martin, 
(niany passages); Banerjei, Bankipore Cross-bred Cattle, in Agri. Ledg., 
1895, No 25 ; DexTsih, Cattle of Assam, Agri. Ledg., UU, No. 14; Mukerii, Benya/ 
Cattle, Handbook Ind. Agri., 1901, 578-93 ,* Imp. Qaz., iii., 77-89.] 

9. Central Provinces.—The stock is often very mixed. In Nimar, red and 

brown coloured ammals prevail, and in other districts white predominate. The 
Nimar is, however, generally held to be the best breed. It is a medium-sized 
annnal. Mollison says that it may be recognised by two peculiarities in th© 
colour of the skin and shape of the horns. They are red or brown mottled, but 
tn© red is always light, sometimes almost yello'wish, and th© whit© markings 
are white. The horns are thick at th© base, blunt, flattened and curled 

over the head like those of the Delhi buffalo. They are chiefly valued for agri¬ 
cultural work and as draught bullocks. The Arvi cattle of these provinces closely 
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resemble those of Nellore. The bullocks are strong, but not active. [C/. Bepts. Land 
Eev. Settl. (many districts) ; Trydell, in Agri, Ledg,, 1898, No, 18 ; Ann. Repts, 
Dept. AgrL ; Exper. Farm Repts., etc.] 

10. United Provinces of Agra and Oudh.—Throughout Oudh, the ndnpdrd 
breed ranks high. But there is a sub-breed known as the riaia, which is smaller 
in size, more leggy and quicker tempered than the ndnpdrd. The horns in both 
are elegant, thick below, and tapering to a fine point. One important feature 
is a slight but distinct depression on the forehead which makes it easy to distin¬ 
guish the Bahraich from the Doab and Mathura (the hosi) cattle. The cows of 
Kosi and Chhata are celebrated for their milking qualities, and the bullocks have 
the reputation of being good draught animals (see No. 13 below). The breeds of 
Kheri are, however, far superior to those of Bahraich, and much resemble the 
Malvi of Central India and Rajputana. In fact Kheri occupies the most pro¬ 
minent position amongst all the districts of Oudh, being famed for its so-called 
parchar cattle, sometimes spoken of as hangar. White is considered the best 
colour and black the worst. The bullocks are fast walkers, have a highly irritable 
temper, but possess great powers of endurance. Other breeds may be named : 

_ Bhur, Khairigarh, Majhra-Singahi and Dhaurahra. [Cf. Sayyid Mohammed Hadi, 

Bahraich and Kheri Cattle, in Agri. Ledg., 1895, No. 12 ; also Mathura, No. 19 ; 
Leather, Barahanhi Cattle, Agri. Ledg., 1895, No. 17 ; Ann. Repts. Civil Vet. 
Dept., 1902, 2, et seq. ; Prov. Gaz., 1903-4 (many district accounts).] 

11. Panjah.—“ It may safely b© said that the best milch-cows of Upper 
India are obtained from the Hansi-Hissar district, and they are commonly 
termed Hansi cows.” With these words Meagher and Vaughan open their 
chapters on the Best Milking Breeds.” Speaking of the Harriana cattle. Pease 
describes the region in which they are produced as “ the green country which 
comprises about 292 villages of the Hissar district chiefly in the Hissar 
and Hansi Tahsils and the greater part of the Rohtak district.”^ The region 
in question has a good soil, passing into clay-loam in one direction and into 
sand in the other. The average rainfall is 16 inches, and the climate, therefore, 
is dry and well suited to cattle. But the increase of cultivation within recent 
years has curtailed the pasture lands and lessened the interest in cattle-rearing. 
Still the country indicated produces a large surplus of cattle regularly exported, 
as also a very important supply of ghi traded in all over India. The Hansi- 
Hissar cattle are uniform in colour; broken colours are seldom, if ever, met 
with. The skin is usually dark coloured and the hair white or grey, but 
darker at the shoulders and neck, and on the flanks sometimes almost black 
or blue. Red-coloured examples are rare and usually inferior. The horns are 
short, set wide apart and arch outwards, upwards and then inwards, but 
only slightly forwards. Meagher and Vaughan, while apparently accepting 
the Hansi as the best breed for Upper India, give several illustrations of the 
Sanhiwal sub-breed, which would appear to be frequently broken coloured— 
red or mixed colours—^white being rare. According to mp.y writers, the Mont¬ 
gomery cattle are powerful rivals of the Hansi for the claim of first position as a 
milk-yielding stock. They are small, shapely and short-legged animals with 
exceptionally long tails. The Director of Agriculture, in July 1903, drew up a 
statement of the breeds of cattle in the Pan] 4b, in which he adds to the above the 
Kuchi or Chenab breed ; the cattle of the Jhang district; the Dera Ghazi.Khan 
breeds ; the Dhanni cattle of the Salt Rang©; and the Maja cattle of the up¬ 
lands between the Sutlej and the Ravi. \Cf. Pease, Cattle of Harriana and Sirsa, 
Agri. Ledg., 1895, No. 22 ; Meagher and Vaughan, Dairy Farming in India, 41-59 ; 
Repts. Civil Vet. Dept., 1895-1900.] 

12. Kajputana, Central India, Berar and Hyderabad.—The animals of a large 
portion of the tracts of country indicated naturally approxunate very closely 
to the Hansi breed already briefly indicated. The characteristic cattle of Raj¬ 
putana and Central India are invariably pure white, though grey or silver-grey 
specimens are occasionally seen, but broken and mixed colours are unknown. 
As in other large areas, there may be said to be two sub-races a large animal 
specially selected and used by the well-to-do as trotting or fast walking animals, 
and the ordinary village or agricultural breed. Mollison calls these collectively 
Malvi (or Makoi) cattle, and Major Kemp speaks of the high-class animal as the 
Nagore (or Nagar) and the agricultural the Binda (small) breed- ^ It woifld seem 
that throughout the country indicated local names are often given which, like 
“ Nagore,” originated from the name of a village or locality specially noted for 
<fche superiority of its cattle. Mollison observes that the head is short, the eyes 
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are dark, prominent and ha\^e a docile appearance. The ears are short with little 
or no tendency to droop. The horns are very characteristic. They are moder¬ 
ately thick at the base, of fair length and are sharply pointed and invariably 
spring in a forward and upward direction from the head with a graceful outward 
bend.’^ Prof. Wallace describes the horns as resembling two arcs of a circle 
set on the crest of the head with the concavity inwards. They are much prized 
as h©a\’y draught animals, and are accordingly frequently seen all over Central 
and Western India. They are very strong, but not swift ; being reared on stony 
ground, have hard feet and do not require shoeing even when worked on 
metalled roads (Col. Gerard). They are very largely bred in the territories of 
H.H. the Maharaja Holkar and H.H. the Maharaja Sindia and the cows are 
often not milked at all, and in consequence when used as milch-cows are a 
very inferior stock. 

The Khillari cattle of the Satpura hhls (in Holkar’s territory extending to North 
EZhandesh), according to Mollison, were derived originally from Mysore and should 
be spoken of as the Amrit Mahal breed. Mollison adds, “ The fact that 
KhilUri are now bred true to a particular type in a district where Malvi cattle- 
are also extensively reared is a clear indication that the breeders know the ad¬ 
vantage of keeping a good strain as pure as possible.” Mr. Ali Abdoola describe© 
four breeds, met with in H.H. the Nizam’s Dominions, that take their names after 
the towns in which reared. Commenting on these, Vet. Major W. K. Hagger 
observes that from the description of the prevailing colours “ some seem to have 
a strong strain of Mysore in them, some show a Deccani cross, while others seem 
to resemble the Malwi breed.” [Cf. Kemp, Powlett, Reynolds, Hendley and Hagger,. 
in Agri. Ledg., 1900, No. 21 ; Gerard and Abdoola, in Agri. Ledg,, 1900, No. 22; 
Gaz, Bajputana (Ajmir), 1904, i., A., 49-50.] 

13. Hill Cattle.—The cattle seen on the higher cultivated Himalaya are 
small sturdy animals with short, thick legs. They are admirably suited to the 
regions in which found, and are very active and wild. They are mostly 
black in colour, though occasionally dun or mottled examples are met with. 
They are well protected from the severity of the winter by a thick, shaggy coat. 
The hump and dewlap are hardly if at all present, and, as pointed out by Walker,, 
they much resemble the Kerry-Dexter cattle of Great Britain and Ireland. The 
cattle of the lower tracts, being annually taken to the grazing lands of the Bhaber 
country, have been crossed with the breeds of the adjacent plains. In the higher 
tracts the pure hill breeds are met with, and these are spoken of by names de- 
notmg regions or special sub-breeds. The males are used for ploughing, but 
their working quahties are poor and many refuse to work at all, while the cows 
are poor milkers. In a further para^aph will be found particulars of the traffie 
from Nepal to the plains of India in live stock. [Of. Walker, Kumaon Cattle, in 
Agri. Ledg., 1899, No. 7 ; Lawrence, Valley of Kashmir, 358-60.] 

]The following enumeration of publications, in sequence of date, may be found 
useful:—Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 51-2; 
Buchanan-Hamilton, Journ. to Mysore, 1807, i., 164-6 ; ii., 14, 277, 382; also Mist^ 
E. Ind., ii., 891-7 ,* Baden-Powell, Ph. Prod., 1868, i., 151; Wallace, India in 1887; 
Voelcker, Improv. Ind. Agri., 1893,198-216 ; Exp. Farm kept., Poona, 1893,11-4 ; 
1895 , 21-5 ; 1896, 20-5 ; Agbi. Ledg. :—Leather, Farm-yard Manure, 1894, 
No. 3; Mollison, Management of Dairy Cattle in Ind., 1895, No. 6; Leather, 
Ind. Manures, 1897, No. 8 ; Walker, Measurement of Cattle, 1899, No. 8. Subbiah, 
The Housing of Cattle and Conserving of Manure, U. Prov. Bull., 1901, No. 14; 
Stat. Atlas of Ind., 1895, 33-4 (2 maps). Dairy Cows, in C.S. Dept. Agri. Bull., 
1900, No. 68 ; Feeding Exp. with Dairy Cows, in XJ.S. Dept. Agri. Bull., 1901, 
No. 114; Formation of Beef and Dairy Cows, in XJ.S. Dept. Agri. Bull., 1902, 
No. 143; Becd. of Individual Cows, Univ. Illinois. Bull., 1903, No. 85 ; Pierre 
and Monteil, Le Boeuf au Soudan, in L'Agri. Prat, des Pays Chauds. 1905, v., pt. 
i., 364-77.] ^ 

CATTLE POOD AND FODDER.—There may be said to be twa 
conditions of cattle-rearing in India— (a) village or agricultural, and (&) 
prairie or nomadic. The latter consists of large herds fed on fertile non- 
cultivated lands, the former small herds or sohtary animals reared at the 
homesteads, thus mostly on cultivated lands. It is generally said, more¬ 
over, that the advances of cultivation are rapidly curtailing the areas of 
nomadic production and thereby cutting off the sources of supply of 

740 



























LIVE STOCK 

POOD AND FODDER Cattle Food 

and Eodder 


superior breeds. Hay-making is not practised by the Indian cultivators, Hay-mairing. 
and tbe surplus of naturally produced grass is thus left to waste. More¬ 
over, tbe cost and difficulty of transport preclude tbe equalisation of 
supplies, bence in seasons of drought tbe greatest hardships have to be 
endured, and tbe first indication of famine is tbe increasing death-rate 
of tbe cattle. For example, during the famine years of 1899-1900 some- r’amine. 
thing bke 70 to 80 per cent, of tbe cattle perished in certain districts of 
Bombay, notwithstanding the large imports of fodder made by Govern¬ 
ment, for the railways were unable to cope with the burden thrown on their 
resources in conveying food and fodder to the famine-stricken districts. 

It has sometimes been upheld that cattle represent the raiyats' capital. 

They certainly provide the labour for ploughing and carting, as well as 

very largely supply the manure and fuel used by their owners. In return 

the animals get what they can pick up (after the crops are ofi the fields) 

and what they can discover on the waysides and waste lands. Neverthe- Source of 

less they often become the cultivator’s greatest source of poverty and 

danger. They increase beyond the needs of the neighbourhood, and thus increase of 

rapidly change the character of the vegetation : noxious weeds survive 

and nutritious plants are gradually exterminated. Thus are the village 

cattle themselves not only depraved and starved, but the natural fertility 

and humidity of the soil lowered to such an extent that any untoward 

climatic disturbance only too frequently means famine. Of few localities 

can it be said that special food or fodder is grown for the cattle, but where special Fodder. 

this is done, as, for example, the cultivation of the cluster-bean, Cjjamopsis 

psoralioides (p. 449), and of fodder crops of Sorgimm vulgare (of 

which the races known as sundhia, dudhia, nilva, etc., may be mentioned, 

p. 1039) in Gujarat and Jhang, etc., etc., the superiority of the cattle in 

these regions has been frequently attributed to that circumstance. It is of D.E.P., 

course customary to give rich foods (including several lands of oil-cake) to 

milch-cows and to bullocks in daily work. Mollison reviews the opinions ^ 

that prevail in India regarding linseed, til, niger, safflower, ground-nut, 

cocoanut, and cotton-seed cake. [Of, Leather, Agri. Ledg., 1897, No, 8.] 

It is somewhat remarkable, but true, that a very large percentage of the 
draught bullocks of India are fed exclusively on dry food. It is of Dry Food, 
course very generally believed that green food is not suited to working 
cattle. Ttds is, however, a very difierent question from that of the 
conditions of life and the food-stufis essential to systematic breeding, 


where the improvement of stock is a distinct feature. The contrast 
between the bullocks belonging to the European planters in Tirhut and those 
of the Bihar peasants, or between the bullocks owned by the Burmans 
and those possessed by the Hindustani residents in Burma, abundantly 
exemplify the difierence between carefully reared and properly tended 
cattle and those brought up under a system of indifierence and neglect. 

In the Dictionary will be found a complete enumeration of the trees, 
shrubs, herbs and grasses known to be of value as cattle food and fodder. 

Excellent pasturage exists in most provinces, especially on the lower hills 

and great Himalayan range. Open stretches of grass-land (maidans) often Dpiand o-rass. 

extend from the upper limits of the forests towards the snow-line. On 

these uplands vast herds of sheep and goats are to be found, the latter 

affording the much prized faslim wool (hair). But on the lower Himalaya 

the cattle are largely fed on the leaves of four species of oak and a few Qiassffication o 

other trees. The grass that exists abundantly in these tracts is as a rule Fodders. 
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THE OXEN AND BUFFALOES 

cut and dried as liay in order to be exported to tbe plains. The extent 
to which leaves are utilised as cattle fodder is a speciality of India. 

In the deltaic tracts and rice lands generally, the cattle are miseiahly 
poor. Grazing lands are limited, or totally wanting, and the only fodder 
available in any quantity is rice straw, which provides scant nourish¬ 
ment. Moreover, it may be said that little or no concentrated food is. 
given even to the work cattle in busy seasons. In peninsular India, good 
grass is not found where tbe average annual rainfall much exceeds 40 
inches. In some parts of that vast area, therefore, the cattle are exten¬ 
sively fed by hand on the produce of arable tracts {Imp, Gaz,, iii,, 86) 
The grazing lands of India and the grazing rights of the people are highly 
controversial questions. Voelcker {Improv, hid. AgrL, 169-97) discusses 
these very freely, and his views have on the whole been upheld by subse¬ 
quent experience. But the almost complete absence of special fields of 
cattle food is perhaps the aspect of Indian farmijig that strikes the visitor 
as most significant. The possession of immense herds, reared on waste 
lands, accounts very largely for the ghi, which is so much traded in all 
oyer India; but one of the surest signs of the devastation caused through 
failure of the rains is the sudden rise in the exports from India of cheap 
hides—a melancholy consequence of the starvation of these unprovided- 
for herds. 

[Of. Benson, Ind, Fodder Grasse<% in AgrL Ledg., 1892, No. 1 ; Watt, Ground-nut 
as Cattle Food and Fodder, 1893, No. 15, 87 et seg, ; Leather, Silage-making 
m India, Lc., 1894, No. 2 ; Feeding Fxpcr., New York AgrL Fxper, Station Bull. 
1897, No. 141 ; Wood, mJourn. Board Agri, 1899, vi., 311-32 ; Walker, Measure¬ 
ment of Cattle, Agri Lcdg., 1899, No. 8 ; Leather, Food-Grains and Fodders of 
Indm,lx.,^ 1901, No. 10; Mollison, Textbook hid. Agri., 1901, ii., 11-41, 48-52; 
i^lnkeiji, Handbook Ind. Agri., 632—42 ; Meagher and Vanghan, Dairy Farming 
in Ind., 1904, 1-14 ; SettL Eepts., especially those of Burma, deal fully with 
the fodder supplies and grazing rights.] 

DISEASES OF CATTLE^ — The Agricultural Ledgers enumerated 
below contain many valuable papers on tbe diseases of cattle. The more 
serious and special diseases are briefly :— 

1. Rinderpest —the hossonto, giite, halawah, pitchinow, peya, hyauk- 
pauk, etc. 2. Anthrax —^the golafula, gutherewan, goli, suth, odro, thalo- 
rinova, daungthan, etc. 3. Foot and Month Disease —the hhurat, aosJia, 
Mmrpakka, mohona, mupaimg, sha-na-kwalna, etc. And 4. Pleuro^ 
pnenmonla-^the pMpri, asoh-yaw~ga, etc. In a special Veterinary Series 
of The Agricultural Ledger have been published numerous papers on the 
above and other diseases which the reader, desirous of such information, 
should consult. Two papers may, however, be specially indicated, 
namely, Dr. K. Mcleod’s Measures, Legal and Sanitary, adopted by- 
European Countries to oppose the introduction and spread of cattle 
plague (1896, No. 20), and Prof. Koch’s Method of Immunisimg Cattle _ 
against Rinderpest and the Resolution of Government of India on the 
same, together with the Opinions of Indian Veterinary Authorities 
(1898, No. 5).^ But for practical dairying operations, particulars of all 
the ordinary ailments of cattle will be found in tbe chapter on diseases 
of homed cattle and their treatment given by Meagher and Vaughan, 
in their work on Dairy Farming in India (1904, 113-143, 147). &ese 
authors conclude with the following recommendations, strict attention to. 
which they consider calculated to avert serious loss and inconvenience :— 
(a) Proximity of grazing grounds to the cattle-yard, enabling the* 
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cattle to go out and back without possible contact with outside cattle or 
their tracks ; (h) Complete separation between the dry stock and cattle in 
milk ; (c) Frequent inspection of all home cattle, and immediate isolation 
of animals from any disorder, however simple; and the prompt disinfection 
of all ropes, standings, troughs, etc. ; (d) Perfect sanitation in and about 
the cattle-yard, standings, stalls, etc.; [e] Tramway lines for the con¬ 
veyance of grain, fodder, etc., to the cattle-yard and the rigid exclusion of 
all outside draught-cattle bringing in these supplies ; (/) The allotment 
to sick cattle of special attendants, who must not be permitted to ap¬ 
proach the healthy animals, or associate with the staff working in the 
cattle-yard ; {g) The best and most wholesome fodder, grain, cake, etc., 
only fed to the cattle ; and (A) Complete segregation at as great a distance 
as possible from the infected enclosure; and, as calves are the principal 
medium, not more than sixteen calves should be housed together.” 

Poisoning* — Among the important causes of cattle-death has un- OriiniiiaJ 
fortunately to be given criminal poisoning. The chumars are the chief 
criminals, and their method of accomplishing their nefarious purpose is 
by the use of the sui (see Abrus, p. 1). 

[Cf. ’VoQldkeT^Improv.Ind. Agri., 1893, 213-5; Pease, Cattle Plague, in Agri. 

Ledg., 1896, No. 8 ; also Kjistnasamiengar, Cattle Disease of Mysore, 1896, No. 28.] 

//. THE GOATS AND SHEEP OP INDIA. 


In addition to the oxen (discussed above) the family of the Bovidje D.E.P., 


includes the goats and the sheep :— 

THE WILD GOATS *— The following are the species recognised by 
zoologists :— 

Capra aegagrus, Gmeiin Blanford, Pa. Br. Ind. (Mammalia), 502-3; 
Masson, Journ. to Kalat, 1843, 445-6 ; the pasang (male), hoz (female), borz. 


vi., pt. ii., 
549-83. 
Goats and 
Sheep. 

Wild Q-oat. 


hayih, thar, sair, sarah, chanh, etc. A wild goat found throughout Asia Minor 


Persia, Afghanistan, Baluchistan and Sind. 


This remarkably interesting goat inhabits barren rocky hills in herds of 
varying numbers, but always keeps much to the cliffs and crags. Capt. Hutton, 
who, while Resident at Kandahar, devoted much careful study to c. maagrus Origin of 


in domestication, and' cross-bred it with the common goat, arrived at an emphatic Domesticated 

opinion, opposed to that advanced by Hodgson and others, namely, that the * 

Persian and Afghan goats at all events were not derived from €. mgmgnt^. The 

late Dr. Blanford, the most recent author, however, says “ there can be no doubt 

that €. mga^grtt^ is one of the species, and probably the principal from which 

tame goats are derived.” The flesh of this wild goat is highly prized. The 

skins are valued as water and flour bags. The horns are carried by mendicants, 

and trumpeting horns are made of them. The bezoar-stones are found in the 


stomach (see Bezoar, p. 131). 

C. faleoneri, Hugel .; Blanford, l.c. 505-8; Vigne, Travels, etc., 1842, ii., MarTehor. 
279; the marhhor (snake-eater), rdche (the great horn), tush-ra (water goat), 


rezkuh, rush, pachim, etc. 

A magnificent animal which inhabits the Himalayan tracts west of the Beas 
to Kashmir, Ladakh, Baltistan, Afghanistan, Baluchistan, etc. It frequents high 
ranges, especially where concealment is afforded by shrubs or broken rocks,^ and 
is then met with in large herds. There are several well-marked local varieties 
that differ from each other mainly in the length, shape and degree of twisting 
and curving of the horns. It is much sought after by sportsmen, and is said to 
be in appearance by far the grandest of all the wild goats, Has^ repeatedly 
been bred in confinement and crossed with the domestic goat. ^ It is generally 
believed, in fact, that some of the races of domestic goats with spiral horns have 
descended from this species. There are two important points that should be 
borne in mind : the direction of the spiral of the horns is outwards, not inwards 
(as in most domestic goats), and the marhhor does not possess the under-fur or 


pashm {pam) of the alpine domestic breeds. 

C. siMriea, Meyer / Blanford, l.c. 503-5 ; the Himalayan Ibex, the skin or Himalayan 
sahin, ddbmo or danmo, hail, tangrol, huz, shiu, etc, 
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This ibex may be said, so far as India is concerned, to extend from the eastern 
iimits of the last-mentioned species east to Kepah On the north of the Himalaya, 
however, it is very plentiful and passes considerably to west of its more strictly 
speaking Indian area, so that in Central Asia it can he spoken of as distributed 
from the Altai to the Himalaya. It frequents the most precipitous cliffs at 
elevations close to the limits of perpetual snow. Is able tt> withstand the 
extreme cold through its possessing a thick imder-fur (pa.shm or pani). This 
interesting animal is, in fact, much sought after on account of its under-fur, 
which in Kashmir is called asaii ii'w. Shawls, stockings and gloves are lined 
with it and the wool is also woven into the remarkably tinc' (*Ioth callt^d tun I or 
into the famous ibex shawls. Cooper speaks of two specially fine qualities of 
pashm, a white and a gi’ey, both obtained in Tibet from a small sj>e(des of wild 
goat called thosh. It is said that no wool is so rich or so soft. Tla? hair or upper¬ 
coating, on the other hand, is made into ropes or woven into (‘oarsceloth— pattu — 
and used for coats, tents, etc. In Ladakh large numbers <-»f this izoat are annually 
killed in winter, when forced to descend into tlie valleys. In e(Mise<[uence a 
fairly extensive supply of wiki pashm is regularly obtainalde. Xo one has, how¬ 
ever, recorded the existence of the ibex in domestication, nor of its, having been 
crossed with the tame goats. Still it is sometimes upheld that the pashm-- 
yielding domestic goats of the alpine tracts must have been derived from this 
or some closely allied extinct species. 

BREEDS OF DOMESTIC OOATS.--~YeTy little is known of the 
origin of the Indian domestic goats. As just stated, (\ ivfjagrm is 
believed to have given an important straiii to a large percamtage of the 
breeds. Ch fftleoneri is viewed as having similarly <‘OTitrihuted in build¬ 
ing up the peculiarities of some of the breeds with spiral horns. Fossil 
remains of a closely allied goat have been found in the ro<‘ks of the Siwaiiks 
and of possibly another species in Tibet. Crosses between the wild goat 
of Western Sind and Quetta with the markhor have not only been pro¬ 
duced but found naturally and shot by sportsmen. The powers of en¬ 
durance possessed by these animals may be inferred from the cinmmstance 
that €. fegugrus is found near the sea-level in Sind and Baluchistan 
and at 13,000 feet in Persia. According to Henderson, bears 

so strong a resemblance to certain breeds of tame goats, met with on 
the alpine Himalaya and Tibet, that it may be safely assumed to have 
given to these their undercoat of pashm. 

Thus, then, the authors whose opinions are of most value admit the 
possibility of the Asiatic goats having been derived from more than one 
species, and the advisability of such a conclusion (apart from the diversified 
form, stature, colour, habits, etc., of the tame races) re(‘eives (countenance 
from the admitted existence of fertile hybrids between the wild species 
themselves, as also between these and the domt?stic animals. The pro¬ 
gression in characteristics from the t}’p)ieal village goat of the ])Iains and 
the goat of the lower Himalaya "to the Alpine /^a67^?>^yieIding animal 
may, therefore, mark the stages of adaptation and (grossing of different 
species, with the nearer approach in the extremes to the specific types. 
If there be any plausibility iu this suggestion, the difficulty which the early 
writers foresaw in any attempt to breed the true pashm goat on the southern 
slopes of the Himalaya w'ouid at once assume a distinct positiou. Lawrence 
{Valley of Kashmir, 364), speaking on this subject, says, “ An attempt was 
made to introduce the shawi-goat into Kashmir, but it failed, as the climate 
is not sufficiently severe to induce the undergrowth of wool which nature 
provides in Tarfan for the protection of goats and other animals from the 
keen winds of that country.” It would thus seem certain that the closer 
the effort at improvement is kept within special areas and with existing 
stocks the better. To cross the pashm goats with the iioii-pashm, breeds 

744 







INDIAN BEEEDS 


LIVE STOCK 

Goats 


; Angora blood, as lias been suggested, would obviously be to court failure- Angora Ooat. 

, might, however, be possible to cross the alpine breeds of Sind, Balii- 
listan and Hazara with the Angora goat, if foreign blood be considered 
isential. 

Many years ago the proposal was made to establish sheep and goat 
ms on* the southern slopes of the Himalaya wdth a view to improve and of Wool, 
ctend the Indian supplies of wool and hair. This has never been definitely 
ied, though much has been written on the growing necessity for better 
id more certain supplies of these staples. Falconer seemed to think 
lat the ^pashn goat might be acclimatised on the southern slopes of the southern 
[imalaya, but it must not be forgotten that the down of the ibex and of 
xe pashn domesticated goat seems to be directly the result of the drier 
ad ever so much colder nature of the northern as compared with the 
xuthern slopes. Indeed the pashm goat may be said to actually exist at 
piti, and according to Hodgson the cMp^i is the acclimatised form of the 
ibetan chdngrd. If this be so, the goat, even if successfully reared on a 
lore extended scale than at present on the southern slopes, would pro- 
ably peld a far inferior pashm than the northern stock, if indeed it did 
ot degenerate into a form of the pa^yielding (not pashm) goat. It may, 
owever, be safely said that for present European commerce a pashm 
oat is not an indispensable necessity of success. 

Speaking of the plains, sheep and goats are most successfully reared Plains Ooats. 
1 areas that receive a moderate rainfall. Upland well-drained soils with 
parse jungle growth and a considerable variety of herbage are necessary, 
n peninsular India the shepherds possess large flocks, with which they 
mnder from place to place when arable land is usually clear of crops. 

?he sheep and goats graze during the day and are folded at night on laixd 
^-here it is desired to obtain the manure of their droppings. This is paid 
or by the cultivators whose lands are thus benefited. Goats are valued 
or their meat and milk, and on the Himalaya for their hair. 

[Cf, Boyle, Prod. Pes. Ind.., 1840, 161-72 ; Wallace, Itidia in 1887, 147 ; 

Toelcker, ImproiK Ind. Agri.^ 212-S ; Mollison, Textbook Ind. AgrL, ii., 59-62 ; 

Iiikerji, Handbook Ind. Agri.^ 593-4; Wn,tt, Provisional List AnimalJProd.<, 1902, 

7 ; Aitken, SheejnPeeding, Journ, Board Agri.., Sept. 1901, viii., 155-64.] 

CH!BF BkBBDS .— With the exception of Mr. B. H. Hodgson^s valuable paper on Breeds, 
he sheep and goats of the Himalaya and Tibet, and of Oapt. T. Hutton’s paper 
-n the sheep and goats of Afghanistan, the subject has never been systemati- 
ally treated, and" little can be added to the particulars given already in the 
Oiotiormry. I am, therefore, unable to do more than mention by name some 
>f the better known breeds of Indian goats:— 

1. South Indian Goat.— These are gaunt in appearance and badly proportioned, South. India. 

>ut hardy and active and can exist on almost any kind of vegetation. 

2. North Indian Goat.—A much finer animal than that found in the south. North India. 
Che ears are large and perfectly pendent. This is possibly the 'jamnapari of 
dodgson. [Of. &>ey^ Monog. Trade a'nd Manuf. N. Ind.f 1880, 90, 105-6 ; Pirn, 

Monog. WooUen Fabrics U. Prov., 1898, 2-3 ; Note on Indig. Sheep and Goats 
►/ the Pb. in Land Rec. and Agri., 1903.] . , , r« * 

3. Surat and Gujarat Goats.^—^These are small short-legged animals that are 

nuch valued as milkers. ^ 

4. Nepal Goat.—The best-known breed; has long flapping ears and rounded p 

5. Bengal Goat.—This is smaller even than the Madras animal, and is usually Bengal, 
juite black ami destitute of horns. Hodgson identifles it with the dugu of the 
Himalaya, [C/- Basu, Agri. Lohardaga, 1880, i., 92 ; ii., 44-5 ; Banerjei, Monog. 

WooUen Fab. Beng., 1899, 1-3, 35-6.] ^ 

6. The Hm Goats of the Deccan, Sind, Rajputana and Baluchistan.—The hair 
>f theseaninmls is more abundant and woolly than the plains goat, and the horns 
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are often large but only exeeptionally spiral. These are tlie hair-yleiding species; 
of India. 

7. Syrian Goal—-Hybrids cd tins breetl. eoiniu<inly dosignatetl “Aden goats,” 
are well known in India, whitlier they iniipurte<l liy the .Arab trailers and 
passed off under the names Angora or Kashmir. Thov have long, flappings 
pendent ears and slender limhs. Their liorns are usually ereet and spiral. 

8. Himalayan Goats.—Hodgson's paper {Journ. A.v. *sVh’, 1847, xvi., 

pt. 2, 1003-12), as already stated, practically gives all information regarding” 
those kno\TO to exist. He refers tliein to the following special brwds :-~ 

(a) Cltdngrd —the common domestic* goat c»f Tibc't, whi(‘h hardly deviates 
from the wild goat (<’. excerpt in the large* arui pcauk>nr ears, 

Hutton, on the other hand, lioids that so far as the Fca'sian ami Afghan goats 
are concerned, they could n<»t be regarded as derived fr<an the wild goat just 
named. 

{h) Chdpii or Chgdpd —the goat i>f the Sub-Himalaya (<*spt‘eiaHy the Cis- 
Hiinalaya). It is much smaller than the chdngrd and has haig luiir and tine 
Rub-fieeee. 

(c) Sinai or Singdl —an inhabitant of the mon* northern pnrt.s of the Sub- 
Himalaya from Kumaon to Xepal, where it is probably indigonous. The surcaiat 
and fine sub-fieeee, though inferior to liaise (»f the* chdngrd iind chgd}m^ are yet 
capable of being applied to the manufacture of ropes, blanket.*-®, serges, etc. It is- 
less patient of change than the chdngrd or chgdpu, hut- the* muttem is good, 
espcKaally* tliat of the kids. 

(d) i)u(ju —a goat of the CVntrai Sub-Himalaya and lower wanner tracts. It 
is eliaraeterised by the absence of the long hair and the* iu*arly as fn*(|uent absence- 
of th€> interdigital pit.s of the ot}u‘r bnH‘ds. The male* is muoh largtT than the 
fcanale, and often almost sliaggy. Th<*re is no sub-tUH‘ce, the* hair i.s cHiarse and 
next tc.i useless. [(7. Barnes and Lyall, Scttl. Brpt. Kungra, ISSU, 38-43 : Diak,, 
Seitl. Bept, Kangra, 1808, 3i>"“t>S ; Drew, J urn moo and Kashmir ^ 187.7, 288; 
Lawrence, ValUy of Kashmir, 1807, 3()0”4.] 

THE WILD S/f££P-—It lias, however, been known from the. most 
ancient times that wild sheep and goats exi.st in Iiuiia. -Elian (compiling 
from Megasthenes, ;3(M.) b.c.) speaks of tln^ wild Hhe(‘p and goats on the 
mountains of India. If considerable nncertainty (*xists as to the origin of 
the Indian goats, a far greater obscniritvenshrotids the sheep. The struc¬ 
tural difference between the members of the genus (h\pKA‘—the goats— 
and that of Ovis—the sheep—is very small imleed, and one species— 
tkds naLIS practically intermediate. The origin of the Indian 
tame sheep is unknown. (k)ntimang tlu^ example above, the following 
are the wild species :— 

Ovis hodgsonl, (0. Ammon, Mor.s,); Blanfonh Fa. Hr. Ind. (Mam¬ 
malia), 494““r> ; the (rr<*at Shet*p ef Tibet, the ngan, nyand. hgan. a/ar, etc. This- 
magiiificant shH*p, pr<.ibabiy tht* larg<^Ht ef the genus, dn<*H not. usually occur on. 
the Indian side uf the Himalaya, It is the shyest nrul wildest ef all animals, and 
is very hard t<» kill. It has never been ti<»nieHti<*atetI, iait wild hybrids betweeni 
it ami rfiTMei. have bc^en shot. 

O* nahura, Gray; Blanfurd, Lc. 499-501; the Bharal or Blue Wild Sheep, 
tlie Mara/, hharuit aa, im, nirmiif nao, etc. This shwp is mid with in the alpine 
tracts (between the limits of forest and smuv) from Bhutoii tc^ Ladakh an<i WmtBrm 
Tibet. 

O. poli, Bfyth ; ’Blanford, Lc. 490-7 ; the (*reat Sheep of the Pamirs: Marco- 
Polo’s sheep: is the knchkdr, ras, rush, kulja, arkar, et<*. Uns remarkable sheep 
only cornea within the Indian area at Hunza, north of (digit. [(7- Marco Polo,. 
Travels (Yule, transL), i., 193-9.] 

0. vignel, Blyth.; Blanford, lx. 497-9 : the t^ral or Sha — the Bearded 
Sheep,known to the Nati\*es a,s the kmdt^ korh, gnrh, gad^ mish^ ska, ural, uriarp 
etc. It is the wild sheep of the Salt Range in the Banjab and the SuHman 
Range of Hazara and Afghanistan, etc. The varieties mewt generally recog¬ 
nised are the ural, whicli occurs bet ween HOO and 5,900 feet, and that called the 
aha at much higher altitudes—10,(KK) to 14,000 ff*fd.. 

It has been bred freely with tame sheep, ami wild hybrids (as already noted) 
betwi^en it and o. hmigsmn have been shot, if, therefore, any of the preceding 
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animals have contributed to the breeds of India,n sheejp, o. seems to ^ave 

^ne so It apparently affords a small proportion of the p(Mhm kno^ a;S thoah, 
and from the ladirymal sinus a thick gummy substance is obtained that is much 
vaW to “easLg metal locks. Mr. Ilrummond informs me that pure or hak- 
brLd dumtohavibeen crossed with this wild sheep and that the Pfo^Ji^^his 
while young, an under-fleece similar to pashm. But accordmg to local belief this 
cross is only attained if dumba stock be employed. 

Breeds of Domestic Sheep .—Sheep are met with throughout the Domestic Sheep, 
plains and lower Mils of India and np the Himalaya to the sub-arctic zones. 

The breeds of Indian sheep are quite as extensive and diversified as those 
of Europe. Some are tropical, thriving in swampy regions or on dry, 
arid tracts, others warm temperate, still others temperate or even arctic. 

There has, however, been even less of an authoritative character written 
of the Indian sheep than of the goats. Most writers have discussed the 
Patna, Dumha, Meywar, Madras, Mysore, etc., breeds without Iiaifing con¬ 
sidered it necessary to detail their characteristic features. Shortt {MantMl 
of Indian Cattle and Sheep), if Ms illustrations can be viewed senously, 
would seem to establish for South India certain well-marked breeds, and 
doubtless extensive diversities exist among the sheep of other provinces. 

But sneaking generally, it may be said of perhaps more tha,n halt 
the’breeds found on the plains of India, that they afiord a kmd of 
hair rather than a wool. They are reared chiefly on account of mutton, 
their fleece, like the hair of the village goat, being, comparatively 

^^lS^,lthS^many of the sheep of India yield a fleece of hair rather wooUy sneap. 

than of wool, certain breeds give fairly good wool. Of this class may be 

mentioned the black-beaded sbeep of Coimbatore, tbe woolly sbeep of 

Mysore, tbe sbeep of large portions of tbe Deccan, of Kajputana, of tbe 

Pan]4b, and, in Bengal and tbe United Provinces, tbe so-called Patna 

sbeep ' Although there are possibly several very distinct breeds of large 

fat-tailed sbeep (all designated dumha), these should be classed as wool- Duwba sheep. 

yielding breeds. They have been crossed with tbe Patna, tbe Merino 

and other imported sbeep, and apparently with satisfactory results, 

though tbe improvement effected cannot be said to have been lasting. 

Some of the fine wools imported from Afghanistan and Persia are ohtamed 
from breeds of dumba sheep, and tMs fact having been ascertained 

many years ago, effort was put forth to secure stock ^ for breeding 

purposes. So far tbe result, however, bas^ been unsatisfactory, for 

when conveyed to tbe moister tracts of India, tbe fat tail has proved Fat Tan. 

a source of danger. It is liable to disease, so that unless a breed could 
be produced, in tbe natural habitat of this animal, that would preserve 
its merit as a wool-producer during successive crosses in which it was 
gradually developed into a condition suitable to tbe plains of India gener¬ 
ally, it is not likely to be of much value to future breeders. It may, in 
fact, be said in conclusion that, so far as past experience goes the breeds Oh^od- 
of most value, as Indian stock for improvement, are tbe Coimbatore, 

Mysore, Kajputana and Patna. But it may be added that perhaps tbe 
majority of persons who have given this subject anything like careful con¬ 
sideration seem to incline to tbe view that except in certain tracts, tbe:^ is 
very little hope of India as a whole becoming of much greater moment than 
at present as a country of wool-supply. Interest is far more keenly m- 
rected towards facilitating importation from tbe mountainous countries 
bordering on India, than in any material improvement of tbe wools of tbe 
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piains. [Cf. Orrali, Wool of Baluch, and the Introd, of Merino Shee'p and 
Angora Goats, March 1890.] 

The following may be mentioned as the better Imown breeds of sheep m 
India:— 

1. Rajputana (Meywar) Sheep.—These are the finest and largest sheep in 

India. They are sometimes called Delhi-Hansi or Tuttyghar sheep. They have 
poor wool, but the mutton is large though somewhat coarse. [Of. Ann Revt 
Civil Vet. Dept., 1893-4, 14-6.] ' ^ ’ 

2. Bengal and Patna Sheep.—The former is very inferior but the latter one of 
the best breeds in India. They yield good wool and fatten readily. In 1836 
an effort was made to improve the Patna sheep by crossing them with Southdown 
rams. So also a similar effort was made with Bhagalpur sheep. 

3. Madras Sheep.—The best are those of Chingleput, Kistna, Godavari, 
Ganjam, Arcot, Salem, Triehinopoly, Tanjore, Madura and Tinnevelly. They 
are coated with a coarse brown wool or hair of little value. An experiment was 
for some years prosecuted at Heraganlialli to improve these sheep by crossing 
them with Merino rams imported from Australia. This was abandoned in 1863. 

4. Nellore Sheep.—A large breed, examples of which have been known to 
scale 80 to 100 lb. They are tall, leggy, and white or light brown in colour. 

5. Coimbatore Sheep.—This is known as the hurumba breed. It is a wool-pro¬ 
ducing animal, small in size, the prevailing colours being black with white heads. 
They fatten well, and the mutton of gram-fed animals is rich and well-tasted. 

6. Mysore.—This is a -woolly breed. The prevailing colour is light to a 
very dark grey or black. It fui'nishes the best fighting rams of the plains. 
[<7/. Buchanan-Hamilton, Journ. Mysore, etc., 1807, i., 119-21 ; ii., 276-8; iii., 
354-5.] 

7. Bombay Sheep.—Dr. Hove, in 1787, speaks of the sheep in the Deccan as 
being the finest he had seen in India and as having superior wool. So long ago as 
1835 Col. Jervis conducted extensive experiments with a view to improving the 
Bombay sheep. Subsequently Col. Pottinger, Sir A. Burnes and others brought 
sheep from Kabul, the districts of the Upper Indus, Persia, the Cape of Good 
Hope and England. A farm was established at Ahmednagar, and for some years 
vigorous experiments at stock improvement were prosecuted. This was reported 
on by Sir George Arthirr in 1843, who recommended that’ fresh Merino rams 
should be continuously imported for some years to come. The subject seems, 
however, to have been suddenly forgotten and the farm abandoned, for nothing 
of any importance was subsequently published regarding it. Mollison {Textbook 
Ind. Agri., ii., 59) says nothing of these experiments nor of the fate of the farm. 
He offers, how-ever, many useful and practical suggestions based chiefly on 
experience gained in Bombay. Sheep and goats, he says, are most successfully 
bred in districts with moderate or light rainfall and light, naturally well-drained 
soils. Neither sheep nor goats thrive during the monsoon in heavy-soil districts. 
In the breeding districts large flocks do not thrive unless they are continuously 
grazed on clean ground. Large flocks of sheep and goats are brought in the fair 
season by professional shepherds from Kathiawar into the plains of Northern 
Gujarat, and also from the upland comparatively dry waste grazing lands east and 
north of Khandesh, to the tda-<^k-soil tracts and arable plains of the Deccan. A 
few goats among the sheep are decidedly advantageous. They lead the^ flock and 
keep the sheep moving and thus grazing, [Of. Morgan, Sheep-Breeding in the 
Deccan, in Agri. Ledg., 1895, No. 18.] 

8. Nepal Sheep.—Of these there are two kinds—the village ghorpalla and the 
forest ran haria. The last is a small and almost semi-’wild animal that lives in 
large flocks on the wooded hill slopes. 

9. Kashmir Sheep.—Lawrence {Valley of Kashmir, 360--4) gives many in¬ 
teresting particulars regarding the sheep and wool of Kashmir, but says nothing 
of the breeds met with except that some are as good as the Southdo-wns. IVh. 
Drummond informs me that in Kashmir it is the custom to wash the sheep in 
the river before being shorn, a circumstance that would point to the wool being 
valued more highly than is commonly believed. Baldrey {Agri. Joum. Ind., 
1906, i., pt. iii., 201-4) urges the Benefits of Sheep-dipping ” in India. 

10. Himalayan and Tibetan Sheep.—Hodgson mentions some five breeds with, 
under some of these, several sub-breeds. Space camiot be afforded to do much 
more than enumerate the principal examples of these by name:— 

{a) JELunid of Western and HdluJc of Eastern Tibet. A tall, graceful ammal, 
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S SirS.rSK“p.S™"?l£ J Sub-Hi.....ya. 

Mutton and fleece ®£® of the Eastern Himalaya. According sain?. 

(b) co^esnonds to the Seriea regio of the classics, 

to Hodgson, the ^In colour it is white tinged with fawn. 

The S a Cis-Himalayaa breed and the ordinary sheep of the Sarual. 

( 0 ) of ^Xb-Hhnalaya between the Jflmla and the 

Cachar vs this breed practically extends from Kumaon to 

Kirant. Hodgson, m ^of the hill tribes. It is remarkable for its 
SikMm. It IS the Ajjg ^op of the head. The flesh and the fleece are 

massive horiis ei^ire y g largest mimber of the rdhris or coarse Coarse Blankets, 

both abundant but ^^®®- ^ tLse hills, and which are extensively ex- 

p“there&omfare“made of bdrAal^ool. Coarse as this wool is, it is, however, 

superior to the ^Seristic breed of the central region of the Sub- C^la. 

(d rather by householders than shepherds, and for As flesh 

raa^Tan Es wool It is a hanLome animal, but its head is too large, though 

the rp^- -nracticallv identical with the sheep of the plains. 

If Jl^'STnlSbe^oSSouS^ Trans-H^alayan sheep 

(the Mnid and the f Tf India cannot 

chdpu), far superior to his ^ southern slopes of the Himalaya, 

tSsrirA s »™.p5r. »o„ ttoap 

rntemoms^ thi Trans-frontier tribes for increased supplies of superior 

,T- sneen—Some at least of the breed are natives of i)«m5a. 

AfevinfetSi“nd :^sra, and others of Africa. They are frequently imported 
are larve sheep characterised by the immense development of 
mto 1 j ° either side of the tail, forming stores of nourishment 

rck (irflwn uDon durinv the winter months, when fodder is scanty. 

^"Tttsma^lwhede'rcarr^SehL^^^^^ 

qilhty and long. The mutton is said to be coarse, though the tail is sometimes 

250 A.n., iv., 32) speaks of the tails of the Man 
sheep reaching to their feet and as being out open by the shepherds, the ^a^^ow 
SXeA aSl the tails sewn up again. Marco Polo, in the 13th century and 
Varth4ma, in the 16th, describe the dumba or Ethiopian sheep as y 

the east ciast of Africa. Manco Polo says the tail often weighs 30 lb-, but Var- 
thdma puts it at a lower figure, 15 to 16 lb. Terry {Foy. B. M, 1622 (ed. 177^, 

90) observes that “their sheep differ from ours by them great fleshy bob-tans 
which srefed from their bodSs are very ponderous. Them wool is generaUy 
coarse but their flesh is not so.” There woidd thus seem no doubt that t^s 
particular sheep has existed in India from famly remote tunes. The head a 
neck are quite black and the body otherwise white. _ 

among the ornaments found in the mummy-pts, there is a h«le hg^® °^® “ 
these sheep, so that it may safely be said they have h^u hno-im from ^^cient 
times and toyond the limits of India. [Cf. Cordemoy, Le Prod. Colon, d Ong%ne 
Animale, Paris, 1903, 126-38.] 

in. HORSBS, ASSES, AND MULES OF INDIA. 

Tte horse has been a domesticated animal since prehistoric times. 

.ffihan, compiling doubtless from Megasthenes, 300 b.c. {De Nat. tiist. 

Anim., xvi., 2-22), says, “ In India there are herds of wild horses and also 
of wild asses.” No aboriginal or truly wild horse is known to em^ to-day, 
though wild representatives of the ass are well known. [C/. Blanford, 
la. Br. Ind. (Mammalia), 470-1.] There seems, however, Uttle doubt that 
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all the existing races and breeds of horses have descended from one common 
stock, which Darwin believed -was dun-coloured and more or less striped. 

In Neolithic times a wild horse would appear to have existed in Europe, 
but the animals of the present time have probably not been developed 
from these, but from animals which it is well known were imported from 
Asia into Greece and Italy. But even_these Asiatic ancestors were doubt¬ 
less only a consequence of a still earlier long-continued selection from a 
stock or stocks that to some extent may be indicated by the fossil 
remains discovered. The artificial selection conducted by man has 
been toward specific purposes. The English thoroughbred may be men¬ 
tioned as the final manifestation in speed ; the English draught-horse in 
working capacity ; and the Shetland pony in sure-footedness and suita¬ 
bility for mountainous regions. What may be true of England can be 
shown as equally applicable to all countries wherever the horse has been 
appreciated in agricultural, industrial and political life. The most ancient 
histories and traditions of India point to a specialisation in warfare. Jllian 
describes the King’s stables ; the use of the bit and bridle in making the 
horses move at a measured pace ; the breaking in of the animals by forcing 
them to gallop round and round in a ring ; and when on the march, we are 
told the war chariots were drawn by oxen and the horses led on a halter 
so that their legs might not be galled nor their spirits damped by drawing 
the chariot to the battle-field. None of the early writers would seem to 
make even the most distant allusion to the Indian horse being used for 
agricultural purposes or for transport; adaptation, therefore, to riding 
and swiftness were the directions of early Hindu influence on the horse. 
The establishment of the rule of peace under British supremacy of neces¬ 
sity meant the overthrow of martial power and the loss of the races of 
fiery chargers that doubtless previously existed in Iiidia._ 

Principal Indian Breeds. —There seems at all events little doubt that 
the Native breeds of horses have diminished and deteriorated since the 
establishment of British rule in India. The suppression of the predatory 
svstem lessened the demand, and the superior Lakhi pd Cutch breeds 
which for centuries had been famous became almost, if not altogether, 
extinct. It is probable also that the requirements of modern warfare 
for larger and more powerful animals than India naturally produced,_led 
to a system of artificial breeding, in which size was the object rnainly 
aimedat, an object that might easily have resulted in the deterioration of 
the original small, hardy and swift breeds and the production of badly 
formed and weedy animals. Within recent years the Government of Inma 
have adopted, in the Civil Veterinary Department, a policy of suppling 
specially selected stallions to each important centre. These have been 
chosen in consideration of the most hopeful directions of improvement ot 
existing stock, and their services are placed at the disposal of horse- 
breeders free of charge, provided the mares have been examined, approved 
and branded, by a representative of the Department. According to uni¬ 
versal repute this has ha,d a most beneficial effect. The f oUowing are some 

of the better known indigenous breeds :— 

1. Kathiawax and Rajput^— The Chiefs in these States * 

give attention to horse-breeding and many of them keep up very ^rg f 

in which the most careful selection is observed. The ongMl breed _kn 
the Kathi—was noted for its great powers of endurance. The ® 

animal are that it is generally under-sized and small-boned and has » 
mark, a black cross down the back and black bars on the legs, the colour of the 
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coat varying in ©very shade of dim. It is supposed to possess a strong strain 
of Arab blood, an opinion supported by the known frequent intercourse between 
the two countries. The mares are most esteemed, as the horses are noted screamers. 
The Bhavnagar and Palitana Princes take the greatest possible interest in the 
nreservation and improvement of this peculiar and special breed. 

^ 2 Bombay.— The horses of Kach and Sind do not materially differ from 

those of Kathiawar. They are usually a little over fourteen hands, are well made, 
■snirited showy in action, with clean limbs, good bone, thin long neck, large head 
outstanding ramdik© brow, and small ears. Their great defect is their bad 
temner But there may be said to be tlire© other types in the Presidency in the 
hardy Maratha pony, the little Gujarati, and the Bimthadi of the Deccan. The 

last mentioned is one of the best breeds in India. . ^ 

3 Waziri and Baluchi.—A fine breed of hardy and active ammals. They 
have < 3 -ood shoulders, very deep and moderately broad chests and angular droop¬ 
ing quarters, very broad across the hips. They make excellent troopers on 
.account of their speed and endurance, and, crossed with Arabs and thoroughbred 
English horses, become good cavalry remounts. ^ ^ r> i 

4. Panjab. _There are many special races, such as those reared about Bawai- 

nindi Jhelam, Gujrat, Gugaira and Lahore. In the Sikh times the greatest 
^are was bestowed on them, and stallions from Kathiawar, Kach, Balimhistan and 
Afghanistan were regularly imported and used to improve the stock. The average 
Panjabi country-bred to-day is small, but possesses great powers of endurance. 

It lied to be a by no means uncommon occurrence to hear of an ekm pony 
‘draggino- a cart and three passengers from Simla to Kalka, thus covering 5S 
mUes in’oae day, without, as the saying goes, “ turning a hair.” _ This is repre¬ 
sentative of the hardy little animals found on the plains adjoining the North- 
West Himalaya. In former times the Sikh cavalry were horsed from Dhanm, 
north of the Salt Kange, and even now large numbers of remounts are dravm from 

that cou^y.^^^ Manipur. —The ponies of Burma, which are small, hardy and 
^exceedingly tractable, are said to be all importations from the Shan States and 
Manipur. Their characteristic pace is an unbroken run, in which the shoulders 
seem to roll from side to side. The pur© Manipur is generally considered the 
best of all Indian ponies. It is well under thirteen hands, is mostly dun-coloimed, 
and is possessed of wonderful powers of endurance and weight-carrying capabilities. 

6. Himalayan Ponies.— The Ohunt or Khund breed is met with in Lahoul and 

-Spiti, and is employed almost entirely for saddle purposes. It is never oyer 
twelve hands, is strongly built, exceptionally surefooted and hardy, but is Oy^en 
very hard-mouthed and stubborn. A similar animal is the Bhutia poiiy, which 
often attains a height of fourteen hands. A larger and more valuable breed is 
that known as the Yarkand pony. It much resembles the Yabuol Afghanptan; 
has a short rotmd body, deep chest, full quarters, and thick limbs—a miniatme 
English cart-horse. It is an admirable pack-horse, and inured to heavy loads. 
It moves at about five miles an hour, and if^ allowed to preserve that pace 
has great powers of endurance. Closely allied is the pack and riding pony of 
Baltistan and Kashmir. „ , . , , j 

7. Asses and Mules.—The ass exists in all parts of India and is largely used 
as a beast of burden, especially by the dhobis or washermen, potters, tinkers, etc. 
As a rule it is badly cared for, its only redeeming feature being its cheapness. 
In Kathiawar there is a specially good breed of donkeys, of which the Halar or 
Jhalavad white variety is specially deserving of notice. The people of the 
interior Himalaya have also a peculiar breed—a very small black animal with 
long shaggy hair. This they bring with them when they come down in the winter 
months to seek work at Simla and other outer hill stations. ^ Mules seem to 
have been known from the most ancient times in India, -^lian says that the 
mares are often covered by the wild asses, red-coloured mules being the 
result. These are very fleet and impatient of the yoke. They are caught with 
foot-traps, and when only two years old may be tamed and domesticated. 
They are then taken to the King of Persia. Blanford gives full particulars of 
the Asiatic Wild Ass. It is found throughout Central and Western Asia, a few 
being occasionally seen in Baluchistan, the Panjdb frontier, and even east of the 
Indus in Bikamr and the Rann of Kach. 

For many years past the Government of India have made strenuous efforts 
to improve the breed of the plains donkeys, and to secure the rearing of a good 
■quality of mules. They have accordingly supplied donkey stallions and offered 
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rewards arid prizes for good mnles. Tlie Natives of India have, in many localities, 
semi-roligious objection to breeding mnles. [C/. Ain-i-Ahhari, 1590 (Bloch- 
mann transl.), 132, 152; Linschoten, Voy, E, Ind., 1598, i., 54; Terry, Fov. 
W Ind., 1^22 (ed. 1777), 132-4 ; Barbosa, Coasts E, Africa and Malabar (ed. 
Hakl. Soc.), 49, 76-7, 89-90; Mandelslo, Travels Ind,, 1662, 35, 86- 
Ovington, Voy, Stiratt, 1689, 253; Tavernier, Travels Ind. (ed. Ball.), i." 
102 283 ; *-^^3 ; Hove, Tours in Cujarat, etc., 1787, 53, 67; Montgomery 

Martin, Hist. E. hid., ii., 425; Honigberger, Thirty-five Years in E. Ind., L, 72; 
Wilson, Ctitch Horses, in Journ. Roy. As. Soc., vii., 141 ; Macgregor, Journ. to 
Khorasan, 1875, 292-4 ; Wallace, India in 1887, 127, 141 ; Hoey, Monog. Trade 
and Manuf. N. Ind., 58, 102 ; Voelcker, Improv. Ind. Agri., 211-2 ; Lawrence, 
yalley of Kashmir, 364-5 ; Agri. Ledg., 1893, No. 19 ; 1894, No. 12 ; 1896, No. 3; 
Govt, of Ind. Resolution, I Journ. Nat. Hist. Calc., vn., 469; Ann. Repts. 
Civ. * Vet. Eept. in Ind. since 1895-6 ; Ewart, The Penycuih Exper., 1899 ; 
Mollison, Textbook Ind. Agri., 1901, ii., 10-1, 41-8 ; Pierre and Monteil, Le 
Cheval au Soudan, in KAgri. Prat, des Pays Chauds, 1905, v., pt. i., 126-39.] 

IV. TUB DOMESTICATED PIGS AND WILD BOARS OP INDIA. 

Pig or Hog is tte name applied to di:fferent animals of the family SuiniE, 
tlie only representative in India of the sub-division of the Ungulates known 
as Suina. Blanford enumerates the following species :— 

Sus cristatus, Wagner ; Blanford, Fa. Br. Ind. (Mammalia), 560-2; Indiait 
Wild Boab, sur, hod janwar, varaha, paddi, dukkar, pandi handi, tan-wet, etc. 
This is the only species of any interest or importance economically. It is found 
thronghont India, from'the sea-level to an altitude of about 12,000 feet, wherever 
there is sufficient shelter, either of long grass, low jungle or forest. Wlien 
abundant it does great damage to crops. The tame pig of India is probably 
derived from the wild animal, and in some places is said to breed with the latter. 
Several races of domesticated pigs are met with in India, where religious and 
caste beliefs allow of their being kept. In the article on Lard (pp. 701-2) it 
will be seen that two chief classes of pigs are spoken of, namely the “ China 
pig ” and “ the Country pig.” 

S. andamanensis, Blyth ; Blanford, l.c. 562-3. The Andaman Pig. A small 
animal, some 20 inches high, occurring in the forests of the Andaman Islands. 

S. salvanius, Hodgs.; Blanford, l.c. 563. The Pigmy Hog. In the forests 
at the base of the Himalaya in Nepal, Sikkim and Bhutan. Its habits are very 
similar to those of eristutHfi. It is found chiefly in high jungle grass, 
in herds of five to twenty. They are rarely seen, as they leave the forests at night 
only, but may be traced to their lairs by the mud coatings of the lower vegetation 
left behind them. In Manipur I found this species to form coverings over their 
lairs by breaking and throwing down the spiny bamboo. 

The pig affords various economic products, the chief of which are 
Bristles, Lard, Meat (Pork, Ham, etc.) and Skin. Laed is separately dealt 
with under that heading (pp. 701-3). Pig-skin forms, when tanned, a leather 
which is principally valued for saddlery. That of the wild hoar is much 
thicker than that of the domesticated animal, and consequently offers 
more difficulty in the process of tanning and preparation. It is also 
used in the manufacture of many small articles of leather-ware, such as 
purses, coverings of pocket-books, etc. 

Bristles are employed chiefly in the manufacture of brushes, and the 
export trade in bristles and other brush fibres in recent years is very 
considerable. Por the period 1900-7, the following were the Expokts 
of bristles and fibres for broom and brush manufacture :—1900-1, 49,682 
cwt., valued at Rs. 14,93,685; 1901-2, 48,488 cwt., Rs. 13,65,600 ; 1902-3, 
70,917 cwt., Rs. 15,79,002 ; 1903-4, 83,258 cwt., Rs. 20,76,331; 1904-5, 
81,290 cwt., Rs. 18,39,854 ; 1905-6, 93,873 cwt., Rs. 21,51,028 ; 1906-7, 
88,158 cwt., Rs. 17,68,930. Of the total for 1905-6, Madras exported 89,978 
cwt. and Bengal 3,604 cwt., and the countries to which the largest quantities 
went were—^the United Kingdom, 30,485 cwt.; Germany, 27,874 cwt., 
Belgium, 24,463, cwt.; Ceylon, 5,536 cwt. The Impoets are compara- 
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tively insignificant, averaging for I900~7 about 450 cwt. In 1904-5 they 
reached 1,099 cwt., valued at Es. 29,856 ; in 1905-6, 697 cwt., Es. 17,462; 
and in 1906—7, 599 cwt., Es. 25,219. Mostly from the United Kingdom 
and Germany. 

Of Bacon and Ham India annually imports large quantities, and the Bacon 
exports are small. The Imports for 1900-7 were as follows:—1900-1, Ham. 

1,144,716 lb., valued at Es. 7,61,782 ; 1901-2, 1,136,9591b., Es. 7,47,093 ; 

1902-3, 1,231,934 lb., Es. 8,16,613 ; 1903-4, 1,267,724 lb., Es. 8,16,223 ; 

1904-5, 1,373,474 lb., Es. 8,09,678 ; 1905-6, 1,600,898 lb., Es. 9,40,140 ; 

1906—7, 1,487,729 lb., Es. 9,52,715. Almost the whole comes from 
the United Kingdom, viz. 1,575,838 lb. in 1905-6, while small quantities 
are drawn from Hongkong, Australia, the Straits Settlements, Germany, 
and Sweden. The Exports of Indian hams amounted in 1904-5 to Total Trade. 

672 lb., valued at Es. 150, and in 1906-7 to 259 lb., valued at Es. 150. 

The re-exports in 1904-5 were 7,323 lb., valued at Es. 4,358, but in 1906-7 
only 537 lb. Thus, adding together all the available returns of the products 
derived from the pig, the exports in 1905-6 were Es. 21,69,778 and the 
imports Es. 10,17,138 ; and in 1906-7, exports Es. 17,84,827 and imports 
Es. 10,70,304. The decline in the exports of lard and increase in the 
imports point to a serious defect, and the large demand for foreign ham 
and bacon is significant. There are thus great possibilities in the future. 

TRADE IN INDIAN LIVE STOCK. Trade. 

Of the estimated number of animals of all sorts (220 million in 1904-5), 
about 23 per cent, are annually exported in the form of hides and skins. 

But India imports and exports live stock, and by sea as well as across Trans- 
her land frontiers. Hence the returns under these headings have to be frontier 
taken into account. It may be desirable to set forth the Trans-frontier TrafS.c. 
trade before exhibiting the foreign. In the official statistics the imports 
are referred to the following groups—(a) Horses, Ponies, Mules : (b) imports, Oattie. 
Cattle : (c) Sheep and Goats : and (d) Other Kinds. The totals for the 
year 1904-5 were 665,024 animals, valued at Es. 74,74,928 ; for 1905-6, 

685,732 animals, Es. 65,30,041; for 1906-7, 714,368 animals, Es. 70,12,607. 

The most important are the cattle, 105,726, valued at Es. 44,04,266 in 
1906-7 : the sheep and goats, 166,653, valued at Es. 6,12,062 : and other 
kinds of animals 434,704, valued at Es. 13,14,543. The chief countries of 
supply of cattle are Nepal, North Siam, and the Southern Shan States. 

For sheep and goats. Northern and Eastern Afghanistan, Nepal and siieep and Goats. 
Kashmir. Of the other kinds, Nepal, South Siam and North Siam. The 
Trans-frontier exports from British India are less important and need Exports. 
hardly be reviewed. The totals in 1906-7 were 92,644 animals, valued at 
Es. 11,78,866. Perhaps the most remarkable feature of the trade re¬ 
corded as carried by rail and river is the fact that Bengal is the chief 
exporting province and the United Provinces the principal importing area. 

The next most important receiving centres are Calcutta and Bombay. 

Turning now to the transactions by sea, the Imports are most valu- imports of., 
able under the heading of horses. The total imports in 1903-4 were Horses, 
valued at Es, 53,62,833, of which Es. 52,48,590 represented the horses 
brought mostly from Australia into Bombay and Calcutta ; in 1904-5, 

Es. 59,27,625 (horses, Es. 55,47,939); in 1905-6, Es. 49,41,452 (horses, 

Es. 46,76,055); in 1906-7, Es. 46,55,792 (horses, Es. 44,88,933). Of 
the Exports it may be said the position is reversed, the traffic in horses 
being the least important. The total for 1903-4 was returned at 
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Es. 22,27,523, of which Es. 21,23,214 represented cattle, sheep and goats 
etc.; 1904-5, Es. 19,40,129 (Es. 18,98,380 cattle, sheep, etc.); 1905-6 
Es. 19,33,828 (Es. 19,07,228 cattle, sheep, etc.); and 1906-7, Es. 22,63,176 
(Es. 22,21,416 cattle, sheep, etc. The horses go mainly from Bengal and 
Bombay to Ceylon and Mauritius, and of the others Madras practically 
conducts the entire trade, sending the animals to Ceylon and the Straits 
Settlements. 

CATTLE FOOD AND FODDBR.-Bxports.— It is somewhat sur¬ 
prising to discover in the published returns of • the foreign trade of 
India, a heading ‘‘Fodder, Bran, and Cattle Food, including Hay and 
Straw.” This is referred to three groups, as follows—Oil-cake: Eice 
bran: Other sorts. The total exports under these three headings were 
in 1900-1 valued at Es. 70,13,826; in 1902-3, Es. 85,73,627; in 1904-5 
Es. 97,21,116 ; in 1905-6, Es. 1,18,15,434; and in 1906-7 at Es. 93,99,644 
(£626,642). Of the large amount for 1905-6, Es. 51,99,194 represented 
the value of oil-cake, and Es. 55,41,825 that of rice bran. Practically the 
whole of the Eice Bean goes from Burma and the Oil-cake very largely 
from Madras, with a fair amount from Calcutta and the balance, very 
nearly, from Bombay. Fully a third of these articles of cattle food is 
consigned to the United Kingdom; another third to Ceylon, the Straits 
Settlements and Germany in approximately equal quantities. The balance 
goes to Java, the Philippines and East Africa, followed by France, Aden, 
Hongkong, Belgium, etc. 

Prices of Beef and Mutton. —Particulars are given in Prices and Wages 
in India (1904) of beef and mutton in certain localities of Western India 
since 1855. During that time they have practically remained stationary : 
if anything, cheapened. Taking the average of the quinquennial period 
1871-5 as a standard, the price in the Presidency for beep was *25 rupee 
a seer (= 2 lb.); in Sind *17 ; in Eajputana and Central India *16. For 
MUTTON, Bombay *31; Sind *18 ; Central India and Eajputana *21. Taking 
these as 100, beef in Bombay was (in 1903) 80 ,* in Sind 118, and in Central 
India and Eajputana 50 ; mutton similarly was 100 (during 1871-5) in 
Bombay, and in 1903 it was 97 ; in Sind 144, and in Central India and 
Eajputana 95. These results are doubtless fairly expressive of India as a 
whole; but no other returns are available, so that particulars of the other 
provinces cannot be furnished. 

For trade in Lard and Tallow, see the separate article (pp. 701-3); 
Hides and Skins (pp. 632-40); and Oils (pp. 813-4, 819). 

[Gf. Institutes of Manu, ii, 41 ; v., 8; viii., 298 ; xi., 139 ; Varthema, Travels 
(ed.Hakl. Soc.), 1510, 87, 200; Ain-i-Ahhari, 1590 (Blochmarm, transL), i., 63; 
(Jarrett, transl.)ii., 350 ; Linschoten, Voy. E, Ind., 1598, i., 25 ; ii., 10 ; Fryer, 

Acc. B. Ind, and Pers,, 1675, iii., 118, etc., etc.; Ainslie, Mat. Med., i., 156, 184,221, 
423-5; Moor croft, Travels, L, 68-9 ; Boyle, Prod. Res. Ind., 161 ; Baden-Powell, 
Ph. Manuf., 49 ; Lewin, Wild Races S.E. Ind., 1870, 261; Ind. Por., x., 339; 
XV., 27 ; Season and Crop Repts.l 


LUFFA, Cav .; FI Br. Ind., ii., 614-6 ; Duthie, FI U^jper Gang. 
Plain, 1903, 367 ; Cooke, FI. Pres. Bomh., 1903, i., 531-3; Prain, Beng. 
Plants, 1903, i., 519-20; Cucurbitaceje. A genus of climbing plants, 
native of the warmer regions of the Old World and one indigenous in 
America. Four or five are wild in India. 

^ L. aeutangula, Roxb.; Duthie and Fuller, Field and Garden Crops, 1883, ii., 60, t. 
Ixii; Rec. Bot. iii., 61, 216. The taroi {torai),jhingd, satpatiya, shirdld, 
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'7 y,hm etc. A little branched climber, met with in North-West India, 

?;tHm Assam and Eastern Bengal. 

^ cultivated in most parts of India for its fruit. Rich soil should be selected, Cultiva- 
urt the seed sown from March to June in lines 6 feet apart. When the young tion. 
are about 4 inches high, supports are required. Until the rains begin, the seasons, 
g.:" S have to be r^gularf/ watered The fruit is highly esteemed by 
mtives and eaten either in curries or dressed with clarified butter. When fully 
Hfiveloned it is about a foot long, but if allowed to grow longer than 4 inches it 
ranidlv deteriorates. The seeds possess emetic and purgative properties and 
wx fl.n oil The fibrous texture of the fruit forms, like that of JL. mgyptuiea, 

; cheat) and efficient fiesh-brush. [Cf. Gollan, Ind. Veg. Gard„ 1892, 117-8; Batli-sponge. 
PipTieriei Aari. Cuttach 1893, 117-8; Woodrow, Gard. ^n Ind,, 1899, 333-4; 

IhSer Man. Gard. Ind. (ed. Cameron), 1904, 168.] 

amara ; L. amara, Roxb. ; Train, Ic. ; Rec. Bot. Surv. Ind., hi., 216 ; 
karuUaroi ghosha-latd, tita-jUngd, rdnturai, kadu-sirola, adavi-hira, .etc. Met 
with all over India, especially on the western side. The fruit is largely used in 
‘N'ative medicine. The juice of the roasted fruit is applied to the temples to cure 
headache, and the ripe seeds are generally said to be a sure and safe emetic. 
lOf Pharmacog. Ind., 1891, ii- 80-1.] 

■ ^ L. segyptiaca, mui. / Duthie and Fuller, Ic. 61, t. Ixiii; Rec. Bot. Surv. Ind., Hi., 

60 216. The ghia-taroi, dhundul, hhol, liasada, dilpasand, ghosdU, gutti hira, etc. 

A iarge climber common everywhere and often cultivated, especially in the plains. 

The fruit is edible, and when dried forms a structure of interlacing fibres, used as 
a flesh-brush in the Turkish bath or as a substitute for the bath sponge, and has 
more recently been made into boot-socks. The seeds are emetic and cathartic Boot-socks, 
and yield an oil. {Cf. Dodge, TJseful Fibre Plants of the World, 1897, 229 ; Wood- 
row, l.c. 333—4.] 

L. echinata, Roxb.; bindaal, janthori, kuhad-vel, etc. A small climber, native 
of Gujarat, Sind and Bengal (Purneah and Dacca). The fruits ripen in the cold 
weather and are medicinal, as is also the stem. It is a bitter tonic and powerful 
diuretic. {Of. Pharmacog. Ind., 1891, ii., 81-6 ; Sen, Grig. Res. in Treatmejit 
of Prop. Diseases, 1902, fo-8.] 


IVI 

MALACHRA CAPITATA, Linn. ; FI. Br. Ind., i., 329 ; Cooke, d.E.P., 

.FI. Pres. Bomb., 1903, i., 99 ; Dutkie, FI. XJffer Gang. Plain, 1903, 84 ; v., 109-13. 
Malvaceje. The han {ban)-bhendi. 

An erect annual, native of West Tropical Africa and of Tropical America ; 
introduced into India and now plentifxil throughout the hotter damp tracts 
from the United Provinces to the Karndtak. It yields an excellent fibre, 8 
to 9 feet long, which experts have decided is little if at all inferior to jute. It Jute 
was at one time hoped that Bombay tlirough the cultivation of this plant might Substitute, 
secure a good and profitable substitute for Bengal Jute. These expectations 
have never been realised, but the plant in some parts of the Presidency has 
•become so abundant as to be often viewed as indigenous. [Cf. Offic. Correspond, 
on Exper. Cult, in Bomb., 1878-82 ; Agri. Ledg., 1896, No. 6, 30 ; Dodge, Useful 
Fibre Plants of the World, 233 ; Woodrow, Gard. in Ind., 1899, 184 ; Imp. Inst. 

*Tech. Repts., 1903, 69.] 

MALLOTUS PHILIPPINENSIS, 3IueU. Arg.; FI Br. Ind., D.E.P., 

T., 442 ; Gamble, Man. Ind. Timhs., 1902, 619-20 ; Talbot, List Trees, etc., v., 114:-24. 
1902, 316; Hooper, Agri. Ledg., 1905, No. 4; also Reft. Labor. Ind. Mus. Kamela. 
(Indust. Sec.), 1905-6, 30, 33-4; Rec. Bot. Surv. Ind., iii., 101; Brandis, 

Ind. Trees, 1906, 590 ; EuPHORBiACEiE. The kamela, kamala, Icamhild, ruin, 
rori, sinduri, shendri, funag, tung, gangai, rolli, 'puroa, Tcapli, kumkuma, 
kurku, tawihidin, etc. A small tree, usually with a buttressed trunk, 

-occurring along the foot of the Himalaya from Kashmir eastwards (rising 
to 4,500 feet in altitude) ; also in Bengal, Central, Western and Southern 
India ; Burma ; the Andaman Islands and Ceylon. 
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Dye, —The most important product of this tree is the hamela powder—a 
Dye formed of the red glands found on the surface of the capsule. It is used 
chiefly for imparting to silk a bright orange or flame colour. A full account of 
the history of this dye is given in the Dictionary. In collecting the powder, the 
ripe fruits are placed in a cloth or sack, and beaten until the glandular pubescence 
is removed. In some districts the fruits are simply rubbed between the palms 
of the hands, or are kneaded with the feet on the ground. The powder thus 
obtained is then sifted to free it from the fruits and broken pieces, and in this 
condition it is ready for market. Through careless collection or fraudulent 
admixture, the commercial article, however, is often met with in a very impure 
state, and this may partly accoimt for its neglect by the ISTative dyers and the 
decrease in its consumption. 

The following abstract of the available information regarding the chief 
localities and collecting areas may be given here:— 

Bengal. —The tree is fairly abundant in the forests of Puri and Singhbhum 
but is scarce in other localities. In the Puri Division it is said to occur in abun¬ 
dance in the southern tracts. It grows wild in the forests, but attains greatest 
perfection in open situations. Flowers and fruits heavily on lands leased to 
the Khonds, who clear away all other tree growth, and carefully prune the trees 
every year. In the thick forests it bears few flowers and fruits. The flowering 
season is in December, and the fruits mature in January to February. The 
fruit of the Bengal plant is larger than that of the United Provinces, and 
doubtless yields a more abundant and better colouring matter. The dye was 
formerly procurable in large quantities from Raman Lall Das of Elam baz4r, 
Birbhum, at Rs. 13 to 14 per maund. 

United Provinces. —Occm-s in great quantity throughout the Kumaon, Garhwal, 
and Ganges Sub-Himalayan Forest Divisions. It grows wild, for the most 
part associated with sal {f4h.4>rea r 0 hu^ta). Is common in the Dim; in a few 
places might be said to form almost the principal tree met with. In spite of 
its prevalence, there is now, however, no trade in the dye, which could be 
landed at a railway station for Rs. 10 to Rs. 12 per 100 lb. 

Punjab. —^Very abundant in the Hurpur forests, Kangra. About 30 maunds 
are annually exported from Nurpur, where it is sold at the rate of 4 seers per 
rupee. The cost of 100 lb. would thus be Rs. 12-8, or, delivered at the nearest 
station, Patankot, would come to Rs. 16. At Amritsar it is said to fetch Rs. 20 
a maund. Kamela is imported into Rawalpindi from the Hoshiarpur district at 
the latter price. The tree grows in abundance in the Simla forests, but the 
dye is not gathered. 

Bombay. —The Belgamn district is the principal collecting ground for Western 
India. About 4,000 lb. are sold locally every year at 4 to 6 annas per lb. The 
price of 100 lb. delivered at Belgaum railway station is Rs. 12-8. 

Madras. —Widely distributed in the Gamsur taluk of the Ganjam district, 
the annual output varying from 30,000 to 35,000 lb. The cost price at Madras, 
including transport and delivery, is Rs. 20 to Rs. 40 per 100 lb. In Madras City 
there is no local demand for hamela, and the dye from Ganjam is all shipped to 
England and the Continent, 

Burma. —More common in Upper than in Lower Burma. The dye collected 
is estimated to cost at least double what it does in North India. There 
do not appear to be any regular market rates, but the prepared powder can 
be obtained in the jungles at Rs. 5 per viss. 

Indian Methods of Dyeing. —Hooper gives the following account of the 
method of dyeing piqued in Belgaum :—‘‘Two lb. of silk and 1 lb. of carbonate 
of soda are placed in a vessel of water and boiled for a short time. As soon 
as the silk softens, it is removed. In the same water are then placed 20 tolas of 
hamela powder, 2^ tolas of jinjili (Sesamum) oil, -I lb. of alum, 1 lb. of carbonate 
of soda (in addition to the 1 lb. previously used). This mixture is boiled for 
a quarter of an hour, and then the silk is replaced in the vessel and taken out 
after another quarter of an hour’s boiling. The colour is deep yellow.” In the 
Central Provinces, in dyeing tasar silk, the powder is first mixed with the ash 
of the myrobalan {'JCermi/Humi ATjnna) and then put in water and allowed to 
stand till the sediment subsides. The water is then decanted into another 
vessel in which is placed finely powdered lodh {Symtpioeos vaoewtosct)^ bark. The 
tasar silk is next soaked for six hours in the preparation; then taken out and 
dried, put back in the fluid, dr^ed and again submerged till the fabric obtains 
the desired shade. 
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Medicine, — Kamela is used as an anthelmintic for the expulsion of tape¬ 
worm, but its utilisation is said to be almost obsolete, and in 1898 it was 
omitted from the British Pharmacopoeia. The seeds yield 5*83 per cent, of a 
bland oil. According to Gamble, the wood is of little use as timber, but is 
valued as a Fuel. The bark has been reported to be used for Tanning leather, 
but Prof. Hummel of Leeds found only 6*5 per cent, of tannin in a sample 
submitted to him for examination. {Of, The Bower Manuscript (Hoernle, 
transL), 1893-7, 103, 186; Pharmacog. Ind,, hi., 296-300; Lawrence, Valley 
of Kashmir, 1895, 68 ; Monographs, Dyes and Dyeing .-—Fawcett, Bomb., 1896, 
31 ; Haider, Madras, 1896, 8 ; Russell, C. Prov., 1896, 19-20; Hadi, U. Prov„ 
1896, 80 ; Sule, Berar, 1896, 6 ; Hummel and Perkin, Tinctorial Prop, of Ind. 
Dye-stuffs ; Perkin, Class, of Ind. Dye-stuffs, in Imp. Inst. Journ., March 1897; 
Perkin, Colouring Matter of Cotton Flowers and Note on Rottlerin, contrib. from 
Res. Lab. Dyeing Dept. Yorkshire, Col. 1897 ; Adulterat. of Kamala, Journ. 
Soc. Ghem. Indust., June 30, 1900, xix., Ho. 6 ; Dutt, Mat. Med. Hind., 1900, 
232-3 ; Imp. Inst. Journ., 1900, vi., 209 ; Kept. Cent. Indig. Drugs Comm., 
1901, i., 120 ; Agri. Ledg., 1902, Ho. 1, 52 ; 1905, Ho. 4 ; Imp. Inst. Tech. Repts., 
1903, 216-7, app. 213-5 ; Joret, Les PI. dans DAntiq., etc., 1904, ii., 348.] 

MALT LIQUORS and Indian Brewing*.— Tlie manufacture of 
BEER embraces two distinct operations— Malting and Brewing. 
In tbe time of Herodotus (450 b.c., bk. ii., ck. 77) there was no separate 
name for beer ; be accordingly speaks of the Egyptians as making wine 
from barley. Dioscorides, Galen and others condemn beer as prejudicial 
to the head and nerves. 

History.—The Hindus, as well as most of the aboriginal tribes of India, have 
been acquainted with both distilled and fermented beverages from very ancient 
times. . But it is curious that while full particulars exist regarding the more 
advanced art, viz. that of distillation, the rationale of malting as a distinct 
stage in the production of fermented beverages does not appear to have been 
understood. Indeed it has been contended that, even in England, malting as 
a separate operation was not Imown until the time of Henry VIII., when the use 
of hops was also discovered. A fermented but non-distilled liquor may be said 
to have been prepared all over India, the materials varying according to the 
region or people, but in no instance has malting as a distinct and necessary stage 
been recorded. And what is perhaps even more striking, a fermented beverage 
made from grain would seem, so far as India is concerned, to have been more 
closely associated with the Mongolian than with the Aryan races. With the 
latter branch of the human family sweet liqmds, such as honey and water, cane- 
juiQe and water, or the sap of various p^ms, were fermented into beverages 
that would more closely correspond with the ancient mead of England or the 
ales subsequently in favour, than with the beer of modern trade. It would 
be thus easy to understand why the art of malting was not known, since 
uimecessary, indeed almost impossible, under these circumstances. The most 
general Indian name for fermented sweet Hquors is possibly tdri, though 
sendhi is sometimes used almost synonymously, while pachwai (or handia and 
marua) denote malted and fermented beverages made from grain, mostly rice, 
though barley and millet are also utilised (see p. 840). 

The English word “ beer ” came through the Anglo-Saxon heor and the German 
bier —^words which indicate the grain used in the fabrication of the bever¬ 
age. The Asiatic word which in meaning most closely approaches “ beer ” 
seems to be buzah or buza, a Turkish word adopted into Persian and ultimately 
into many languages in India and Africa. It is, however, the name more used 
by the well-informed, pachwai being the every-day word for beer or malted 
liquor made from grain. Shaw {Travels, etc., 1757, 407) speaks of the Egyptians 
making a fermented and intoxicating liquor, known as bouzah, from barley. 
Moorcroft (Travels, 1819-25, i., 162), while describing Ladakh, says that 
the inhabitants make “ a sort of beer called buza from barley, the grain of 
which is parched and ground, and the flour mixed with rice which has 
been softened by steeping in water. The powder of the root of some bitter 
and aromatic plant that grows higher up in the mountains is added to the mixture, 
and the whole is put into a press to squeeze out the water, and dried. When 
required for use a piece of the dry cake is thrown into a vessel of water, and in 
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the coiirse of three or four days fermentation takes place and the liquor is ready 
for drinking,’’ In another passage, Moorcroft remarks, “ The Tibetans never 
drink plain water if they can avoid it. The wealthier drink grape-juice and 

Tibetan Clmig. water, or sherbets ; the poorer, a beverage called hiiza by the Kashmiris, and 
chang by the Tibetans, which is made from barley. The grain is boiled until it 
is soft, and then dried ; to about 10 lb. of this softened grain, three ounces of 
the dough used for wheaten cakes, but dried and pounded, are added, and the 
mixtine is put into a bag and kept in a warm place until it ferments, which it 
does usually in t-wo or three days. Equal measures of the prepared barley and 
cold water are put together in an earthen vessel. After standing for two days 
the fluid is strained off ; a similar quantity of water is again added, and treated 
in the same maimer, and the beverage is the liquor called chang.''' “ The grains 
remaining after infusion are dined, and ground into flour.” The above passages 
bring to mind the account of huzeh as given by the Emperor Baber in his Memoirs 
(1525, 283, 294), speaking of Sewad and Bajour (practically the same country), 
and thus three hundred years before Mooreroft’s time. The passage has already 
been quoted under Eleusine (p. 520), and there would seem little doubt that the 

Eim. substance called Hot, which was '' round like a loaf,” was the softened ^ain 

(whether barley or marua), with its ferment and bitter flavouring ingredient, 
taken from the cloth in which squeezed to deprive it of its moisture, 
and thus compressed into what might easily be described as a sort of loaf. 
Aitchison {FI. Lahiil, Joiirn. Linn. Soc., 1869, x., 76) says that “ from barley, 
as well as from rice (‘ dra% ’ ‘ dai ’) a kind of beer is made, called chung." In 
making chang, a ferment is used, called pab, imported from Ladakh in the form 
of dry yeast. The Lahulees admit their ignorance as to its nature and their 
non-ability to make chung without it.” In the Hemp Drugs Commission’s 
Report (1894, i., 157) mention is made of a liquid preparation used in Sholapur, 
Bombay, under the name hofa, which consists of a gruel made of judr (Sorghum, 
p. 1040) flavoured with hemp and a little Nux vomica. 

Buza. The practice of making hum or beer from barley is thus quite as ancient 

in India, very possibly, as in Europe. In passing it may be added that the 
great conquering Emperor Baber tells us he did not like ** huzeh'' because of its 
bitter flavour—the Indian objection to-day to European beer. (See Cannabis 
sativa, p. 257.) 

Naga Dzu. Under Coix (p. 396) particulars will be found of the Naga hills beer, known 

as dzu. This is, undoubtedly, a fermented beverage made either from coix 
or rice or both mixed, the one fermented and the other not. Grain is placed 
in a large wooden trough and hot water poured over it. It is then left to malt, 
and, when this stage is complete, a further quantity of boiling water is added. 
In three days’ time the Hquor is in prime condition, and by the fourth or fifth 
day it becomes intoxicating. It has already been pointed out that the dispersion 
of coix grain over India and Burma accompanied the Mongolian invaders, and 
further that the name Icaai or hasai or some obvious derivative from that word was 
conveyed to remote countries and into diverse tongues. 

Ferments, Ferments. —Bergtlieil {The Studi/ of Fermentation as Afflied to 

Agriculture^ in Agri. Journ. hid., i., pt. i., 68-75 ; pt. iii., 230-6) reviews 
some of the more interesting modern opinions regarding Fermentation. 
Among all races and in every age, lie says, we find a knowledge of some 
means for tke production of alcokol, all fundamentally depending on 
the fermentation of sugar. In many instances the initial action is the 
conversion of starch into sugar by an enzyme action,—the “ malting 
of barley. The grains are placed under conditions favourable for ger¬ 
mination, and when the production of a soluble, easily assimilable food 
for the infant plant has been accomplished, the grains are killed. The 
further stage, namely, the fermentation of the sugary fluid into alcohol, 
is ordinarily accomplished by a fungus, known as yeast. '‘In Western 
countries,’’ writes Bergtheil, " yeasts and their actions have been car^ 
fully studied, and pure cultures of special yeasts, which have been found 
most suitable for the production of the particular type of fermentation 
desired, are deliberately introduced and their growth most carefully 
regulated and guarded; in other cases, such as those we are famihar with 
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•■n India wild yeasts are allowed to gain access from the air and grow 
•n the liqm<i to be fermented, but under all circumstances a yeast or 

closely allied organism is necessary to the process.” j 4 . 1 , i.+i ■ 

Prom the facts already briefly reviewed, it may be inferred that tins 
nrt of fermentation is fairly understood in India. In most Excise Reports 
oi Benaal mention is made of a ferment known as haJchar a compound 
nrenark from the roots and leaves of several plants (names unknown, 
Lt innocuous) (see Spirits, p. 1047). In most cases the yeast used is con- 
veved from one brew to another. The bakers of the lower provinces of 
India for example, regularly purchase their supply from the palm-wine 
rtanl’manufacturers. In Upper India numerous ferments are known. 
For example, while travelling in Kullu and Ladakh my attention was 
drawn to the ferments employed by the people in these countries. I 
found that in Kullu the brewers of sur (grain beer) sent, ]ust as Moorcroft 
tells us, up country for the root of a herb which they employed in brewing. 
InKullu this isknownas matAosare, andseems tobe a species of JLigusticum . 
The root is reduced to powder and mixed with damp barley flour. Fer¬ 
mentation is soon set up, and the mixture is then baked into cakes and 
dried. These are sold under the name dhdi, and are said to preserve 
the fermentative germ for an almost indefinite period, and may be u^d 
either by the baker or the brewer as desired. In Ladakh I was unable 
to discover the plant employed, but the cakes are there known by the 
name vaxs (see above, fah). [Cf. Ann. Reft. Ind. Mus., p94 o, 3o.] 

In Manipur I discovered that the powrdered stems of a leguminous 
plant (possibly a species of MmeUUt) were employed as the fermenting 
material, and Mr. C. B. Clarke says that in the Khasia hills the people 
procure fermentation from the flowering spikes of ^ 

\Gt.B.E.P., V., 131-6; Lawrence, Valley of Kashmir, 1895, 82.] 

Hops and Substitutes. —On more than one occasion the enort has 
been made to cultivate hops {Hum id us Lu^idus) in India, but with 
indifierent results. The amount required f 

annually imported. Hooper {Rept Labor. Ind. Mus. (Indust. Sec.), 1906-7, 
12) gives the results of his chemical examination of a sample of hops 
grown in Kashmir. By way of comparison, he exhibits the amounts of 
Lin (ascertained by Coez’s benzol method) in certain trade samples 
Cahfornian, 21*0 ; East Kent, 18*7 ; Kent, 17*8 ; Bohemian, 15-6 ; North 
French, 14-8 ; Kashmir, 18*2; and other Indian samples, 12-9. Ihus 
Kashmir is not far behind French hops. 

By the Indian makers of liquors, various substances are used as sub¬ 
stitutes for hops, the most general being the distiller’s bark (see Acacia 
ieucophloea, p. 15), but in this connection it may be of interest to 
invite attention to the suggestion that the soma of the ancient classical 
writers may have been the astringent stems of Midiedra {D.E.P., in., 
247-51) employed in place of hops, and not as itself the source of the 
liquor of which so much has been written. . , i x 

Barley. —All forms of barley (p. 643) are not equally + 

brewing any more than all forms of coix are suited (see p. 396). The bes 
Indian barley comes from Northern India (United Provinces and South 
Panjab). Plumpness of grain and uniformity in weight are desirable. 
The finest Indian samples weigh 56 lb. per bushel. ^ The grain must also 
be bright in colour and not “ steely ”—the condition of most of "^e 
samples from the plains. But above all, it must be living and capable 
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of active germination during malting, and must not have germinated 
before reacliing the brewery. Damaged grain will rot during maltino- 
and thus lower very greatly the value of the material. [Of, v., 128^] 

The grain must be thoroughly screened and winnowed before it is 
placed in the steeping-vats. It is now conveyed to the malting-floor 
where it softens and germinates. Simultaneous and uniform malting 
is essential. When malting is completed, the grain is again screened to 
remove the rootlets, then crushed, infused with water and hops added. 
The infusion is next fermented, and shortly after the liquor is ready 
for bottling and casldng. 

Imtian Indigenous Brewing, —No one has hitherto attempted to produce a 
definite statement of the art of brewing and of the beverages produced for the 
■whola''Of India. In the Excise Reports issued annually by the various Provincial 
Indian Beer. Governments, brief paragraphs now and again deal with what appear to be 
beverages akin to beer and ale. As already explained, pachwai is made from 
fermented grain, mostly rice ; it is thus a form of beer, but when distilled it 
becomes a kind of spirit or whisky, and in that case is called phatiJca or madira. 
On the other hand, toddy or tari (palm juice) fermented, but not distilled, 
Indian Ale. corresponds very closely with the theoretic definition of ale, and when distilled 
becomes the spirit generally called amib. But palm juice is often drunk without 
being fermented, and is then spoken of as “ sweet tari.” For this purpose the 
law requires that a private person tapping his own trees must wash the interior 
of the collecting vessels with lime-water so as to prevent fermentation taking 
place. Similarly a sweet drink or fermented ale is often prepared from mahua 
flowers. 

Pachwai, In the Excise Reports for both Bengal and Assam, pachwai and tari are 

mentioned. (See Oryza (Revenue), p. 840.) The licenses granted for home-brewing 
of pachwai are explained : these are issued (mostly to hill tribes) without limit as 
to quantity, but at a fixed annual fee. The beverage cannot, however, be sold. 
Tari. In the Central Provinces the revenue from tari consists of license fees paid for 

the right to manufacture and to vend. But pachwai and sagda are in these 
provinces spoken of as “ Native Beer,” [Cf. Hooper, Rept Labor. Ind, Mus. 

(Indust. Sec.), 1903-4, 35.] In the reports of the XJnited Provinces reference is 
given to tari (the juice of Momnsns), to sendhi (the juice of waitx), to 6oza, a fer¬ 

mented liquor made from rice, and to darhalira, a fermented beverage from 
various herbs (not known). Of Madras, mention is made of both sweet and fer¬ 
mented “ toddy ” collected from the cocoanut, sago, palmyra and date palms, also 
from a palm not previously recorded as affording the juice, namely the dadasal 
or dadsel [Arenf/a irif/htii). Of Bombay toddy, it is said the revenue in 
1903-4 came to Rs. 15,52,000. This was raised both by a tree tax and a vendor’s 
license. The chief trees tapped are the date palm, the brah (j*a.iinyrn) and the 
cocoanut. The total number of trees tapped in 1903-4 was 231,245. Unlike 
Madras, tree-tapping for sweet toddy is not permitted, as fermentation is said to be 
set up immediately the juice is drawn from the stem. In a special experiment 
separately reported, thirty-two brah trees yielded in Salsette during the month— 
February 16 to March 15, 1904—a total of 176 gallons of toddy. The Burmese 
reports speak of “ fermented ” liquors under two headings—(a) other than 
tari, and (6) tari. The consumption of fresh tari is allowed without being 
subject to a tax, and the owners of trees may sell the juice obtained from^ 
their trees to professional tari makers without paying any fees. Of the non-ton 
beverages, mention is made of kaung, seinye, hlawza and seye. These are said to 
Teasfc. be manufactured from rice, fermentation being procured by yeast. It would seem 

that a mistake may have been ‘made regarding both the grain and the ferment. 
Coix is certainly largely employed by the hill tribes, but the ferment need not 
be yeast as understood in Europe. (See Baesia, pp. 118-9; Borassus, pp. 170-1; 
Caryota, p. 286 ; Cocos, pp. 361-2 ; Bhcenix,p. 886; Setaria, p. 988 ; Spirits, p. 1047.) 
Anglo-Indians. European Beer, —Turning now to Indian beer brewed after the European 

method. In the woritiugs of the early European visitors to that country, frequent 
mention is made of “beer” or of country ale,” but whether these were malted 
beers or merely the various sweet-liquor beverages already indicated, under the 
name toddy or tari, it would be difficult to say. The English word “toddy 
comes, of course, from the Indian tari, and was originally, and in India is ^to-day, 
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sat) of the tar palm. Friar Jordanus (1328 A.D.) speaks of the tree 
S®/ aU the year round a white liquor, pleasant to drink, which tree is 

tnat giv refers to the wine obtained in Gujarat from the tan 

^Uea ra . Mandelslo {Travels, in Olearius, Hist. Muscovy, 

, m^ies transl.), 14; also Hohson-Jobson (ed. Crooke), 738 mentions that 

Ifl-otain’of the ship in which he jovtrneyed to Surat had excellent good sack, 

Wncrhsh beer French wines, arab, and that they prepared from the latter good 
Sh (palepamm). Ovington (Fo 2 /. to -.Wff 1689. 238 395) says “ no Malt 
i^made in India”; andagam, “ Europe mes and English Beer, though 
f^^Sisive were “ yet purchased and drank with pleasure.” Tavernier (Travels, 
fed Ball) h., 368) tells us that the President gave him a large cask of 
' ‘ F^lisli beer ’’ to take with him to Batavia, whore none could be had. Birdwood 
rd Foster {E I.G. First Letter Booh (Introduction), xxi.) describe the “Cock 
Ale ” in use in'the 17th centm-v. It consisted of a bruised cock (the older the 
Iwtierl with 3 lb. of raisins, mace, cloves, etc., two quarts of sack and ten gallons 
f ale the whole being left to ripen as with other ales. Pmich was another 
^eeiai Indian preparation, and “ milk pimch” has survived to the present day— 
the last of a lono- hst of Anglo-Indian preparations—a sort ot home-brewed or 
concocted liquor.” [For further particulars see the articles on-Opium, pp. 845-61, 

Tobacco, p. 796, and Spirits, pp. 1043-8.] 

Indian Breweries.— Witliin recent years Country Beer has come 
to mean beer brewed in India after the European system. The first 
European brewery in India was started in 1825 by a Mr. Henry Bohle at 
Meerut and Mussourie, but in time the business was taken over by Mr. 

John Mackinnon. It was not, however, until 1870 that the enterprise 
became successful. In the meantime, between 1850 and 1860, several 
breweries were started on hill stations. The official statistics of the 
larger establishments show that in 1880 there were seventeen breweries in 
India producing 1,974,578 gallons of beer made after the European system ; 
in 1890, 22 breweries producing 5,192,572 gallons ; in 1900, 26 breweries 
producing 4,947,841 gallons; and in 1904 there were 27 breweries pro¬ 
ducing 6,219,761 gallons, of which the Commissariat Department purchased 
2,839,177 gallons, or a little under half the production. These figures 
abundantly demonstrate the rapidity with which brewing had de¬ 
veloped, and its present position. The breweries and shares of production 
in 1904-5 are as follows :—Panjab, 8 breweries and 2,233,955 gallons ; 

United Provinces, 6, and 1,451,796 gallons; Madras, 4, and 416,852 gallons; 

Mysore, 3, and 700,281 gallons ; Bombay, 1, and 558,767 gallons ; Balu¬ 
chistan (Quetta), 1, and 338,580 gallons; Burma (Mandalay), 1, and 
306,396 gallons ; Central Provinces (Jabbalpur), 1, and 130,194 gallons ; 

Bengal (Sonada), 1, and 82,940 gallons. 

Consumption of country-brewed (English) beer and ale by the Natives 
of India is not important, though in some provinces it is more extensive 
than in others. In Madras these beverages are fairly popular, especially 
in the hill districts, and in the Panjab mention is made in the Excise 
Reports of the demand being on the increase. 

External Trade Returns.— rise and fall in the popularity of Trade, 
imported ale, beer and porter may be said to mark the steady progress 
of European opinion against the use of strong drinks, and of large 
quantities of liquors of any kind in tropical countries. The first 
importation of beer from London recorded in modern commerce may Early imports, 
he said to have been consigned from Hodgson’s brewery in 1816. This 
was ultimately known as “ Hodgson’s Pale Ale.” By 1825 the beers made 
by Bass, Allsopp, Ind and Smith, etc., had found their way to In^a. 

It is witliin the recollection of those still living that a guest was supplied 
with a basket of four or six bottles of beer and was supposed somehow 
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to get through that supply during the repast. For many years this practice 
Las died out, and the demand been steadily made for a higher grade, lighter 
heer. This was first met hy the Indian brewers. But in time there ap¬ 
peared on the Indian markets not only new firms with light ales and heers, 
but all the older ones had to respond to the poprdar desire, and in conse¬ 
quence of this keen competition the Indian breweries, lost temporarily 
some portion of the position they had attained. 

Imports. —To contrast with the Indian production, already given, 
the following figures of the import trade may now be recorded. lu 1900-1 
India received of ale, heer and porter, 3,226,534 gallons, valued at 
Rs. 46,82,648; in 1902-3, 3,820,938 gallons, valued at Rs. 51,66,378; 
and in 1904-5, 4,607,530 gallons, valued at Rs. 60,41,973 (£402,798), or 
say, on an average, two-thirds the quantity brewed in India. In sub¬ 
sequent years the imports were:—1905-6, 5,002,448 gallons, valued at 
Rs. 62,95,616; and in 1906-7, 4,916,294 gallons, valued at Rs. 60,27,011. 
Of these foreign imports by far the major portion comes from the United 
Kiirgdom. Out of the totals mentioned, for example, the United King¬ 
dom supplied in 1900-1, 3,014,064 gallons ; in 1902-3, 3,581,644 gallons; 
and in 1906-7, 4,506,145 gallons, the only other important country being 
Germany, with an average of over 200,000 gallons for each of the past 
five years. The receiving ports are Bombay—the chief emporium for 
the large military towns of Northern India—followed by Burma, Bengal, 
Sind and Madras, in the order of importance named. It seems, however, 
that some of the beers imported from England may he of German origin, 
though it is perfectly true that Bilsener and Lager are now merely trade 
names for certain qualities of light heers, and do not necessarily denote 
German manufacture. 

[Of. Battershall, Food Adult, and Its Detect., 1887, 132-56 ; Southby, Practical 
Brewing, 1895 ; Allen, Comm. Organ. Anal, 1898, 80-5 ; O’Gorman, Malt Liquors 
of Ind., in Ind. Med. Oaz., 1899, 200-3 ; Blount and Bloxam, Ohem. for Engin. 
and Manuf., 1900, 189-208 ; Blyth, Foods, Their Compos, and Anal, 1903, 
410-1, 408-40; Joum. Soc. Ohem. Indust, (numerous passages).] 
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MANGANKSE; Ball, Man. Econ. Geol. Ind., iii., 326-32; Bose, 
Manganese-iron and Ores of Jabbalpur, in Rec. Geol. Surv. Ind., 1888, xxi., 
pt. 3, 71-89 ; 1889, xxii., pt. 4, 216-26 ; 1904, xxxi., pt. 1, 47-8 ; pt. 4, 
235-6 ; Holland, Rev. Min. Prod., in Rec. Geol. Surv. Ind., 1905, xxxiL, 
pt. 1, 13, 55-63 ; 1906, xxxiii., pt. 2, 94-100 ; Fermor, Trans. Min. Geol. 
Inst. Ind., 1906, i., 69-131. In India the commonest pres are pstlomelane, 
a complex manganate; braunife, a sesquioxide and silicate combined; 
and pyrolusite, or the black peroxide. The peroxide has the following 
names, holsa-ha-pathar, ingani, nijni, iddali kalu, etc. 

Production. —In 1906 India took the first place among the manganese- 
producing countries of the world. In 1903 the output was 171,806 tons; 
in 1904, 150,297 tons; and in 1905, 253,896 tons. The most important 
deposits occur in the Central Provinces, Madras, Central India and Mysore. 
In 1905 the production of the Central Provinces was 159,950 tons; 
in Madras, 63,695; and in Central India, 30,251. Investigations into the 
manganese-ore deposits of India were started in 1903—4 hy the Geological 
Survey, and a summary of the results is given hy Fermor. It has been 
shown that the deposits can he classified into {a) brawnite, psuomeutne 
and pyrolusite, associated with and derived from manganese-hearmg 
silicates in the Archaean schists and gneisses. Examples occur in Narukot 
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in Bombay; Jhabua in Central India ; Balagbat, Bbandara, Chhmdwara 
Namur in the Central Provinces; Ganjam and Vizagapatam in 
Madras ^(6) Psilomelane and fyrolusvte, m part superficially formed on 
f of rocks of Dharwar age, with which the ores are also ernbedded. 

- Bengal; Dharwar and Panch Mahak in 
Bombay • Jabbalpur in the Central Provinces ; Sandur hills in Madras. 
Ps^l)meh,ne and fyrolusite, associated with or contained in latente. 
oc^ur i BelgauL and Satara in Bombay; Jabbalpur in the Central 

^'TiTL*«s.-Panch Mahals in Bombay; Jhfibua in Central India; 

BMashat Bbandara, Chhindwfira and Nagpur in the Central Province , 
Wapatain and the Sandur hills in Madras;, and Shimoga district 
Mysore^ are the localities in which economically important deposits 

The uses to which the ores of manganese are put are somewhat uses, 
varied * The peroxide is extensively employed in glass-mafang, to destroy 
the ereen coloL. The same oxide is used in porcelain painting and glazmg 
for the fine brown colour it yields, while violet colours are got from e 
ZioLTm. Art ai Delhi 1903, 22). The ores are now mainly em- 
ployed in the manufacture of ferro-manganese for use in the manufacture 
Km steel! For use in steel-making, manganese ores should not contain 
more t h^.n 0-25 per cent, phosphorus, nor more than 10 per cent, silica. 

Under condition? laid down by the Carnegie Steel B^pany ores com 
less than 40 per cent, manganese and more than 0 ^7 per cen . 
phSphorus or 12 pe? cent, silica may be rejected at the.option of the 
buyer. Holland deplores the exports, since the whole industry is a,t 

CtfpX;'B?30 

navins the heavy freight charges, and possibly Rs. 15 a ton can be regaraea 
?s the^profit dmded Mtween the railways, the miners and the oiroers.. He 
then concludes: “If a flourishing steel-manufacturing industry existe^ 
in the country, much of the manganese would be retained 
the lower-grade ores would be economically developed. M it is, our 
manganese-ore is being exported to the three great steel-producing co 

—England, United States and Germany- . 

rLe—As regards foreign trade, the Exports Bave “ recent y^ars Trade. 

shown a considerable increase, especially in 1905 6- lu ^ 
amounted to 2,613,394 owt., valued at Rs. 12,51,639 in 1904^ 

3,618,909 cwt., valued at Rs. 24,07,681 ; and in 1 TTv,;led Efing- Exports, 

valued at Rs. 70,88,280. The largest quantity goes to the U^^^^ 
dom, viz. in 1906-7, 4,392,130 cwt. Then ^o^ow the l^ted States, 
2,786,400 cwt.; Belgium, 1,971,614 c’srt.; 

40,000 cwt. In the same year the share of Bombay m the ^p 

7,010,863 cwt.; Madras, 2,130,701 cwt.; Bengal, cwt. Tabl^ 

showing the variation in the price of manganese ore at the 
ports since 1890 are given by Holland. In 1903 the F^ce for ore earring 
?ver 50 per cent, of the metal, delivered at United ^ngdom ports or at 
New York, ranged between 9 and 10 pence per umt, ’ 

an ore containing 52 per cent, manganese would be QoViSchfd 

a ton. These prices have considerably risen since and during 1906 reached 
16 pence per unit, the higher rates having greatly stimulated production 
in India. 
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[Of, Rev, Min. Prod. Ind., 1893, 12 ; 1894, 22 ; 1895, 46-7 ; 1896, 47-9 ; 
1897, 47-8 ; Jei’emiali Head in Joiirn. Iron and Steel Inst, 1896, No. ii.; The 
Min. Indust, 1897, vi., 470-1; 1899, viii, 424; 1901, x., 445; Eept Ghief Inspect, 
of Mines, Ind.; Levaclie, Manuf. of Varnishes, etc. (McIntosh, transl.), 1899 
309-13 ; Thorpe, Piet Appl. Chem., 1899, ii., 498-500, etc.] 
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MANGIFERA INDICA, Zinn. ; FI. Br. Ind., ii., 13; Talbot, 
List Trees, etc., 1902, 113 ; Gamble, Man. Ind. Timbs., 1902, 211-3 ; 
DiitMe, FI. Xlffer Gang. Plain, 1903, 189 ; Cooke, FI. Pres. Bomb', 
1903, i., 273-4; Brandis, Ind. Trees, 1906, 206 ; Anacarbiaceje. The 
Mango Tree, am, uli, jegachu, gharidm, tsaratpang, marka, mawaslvi, 
mad, mangas, mdmadi, 7navma, thaget, etc. A large evergreen tree of the 
Tropical Himalaya, at 1,000 to 3,000 feet, from Kiimaon to Bhutan, 
the Khasia hills, Burma, Oudh, lower hills of Bihar, and in the Western 
Peninsula from Khandesh southwards. According to De Candolle it 
is a native of the south of Asia or of the Malay Archipelago. 

The mango has been known and cultivated all over India from a very remote 
epoch. It is closely connected with Sanslorit mythology, and finds a place in 
old Hindu tales and folklore. Mention is made of it by Friar Jordanus, who 
wrote about 1328, and by most of the early Indian travellers. Varthema in 
1510 describes it under the name of amha, and Baber, in 1526, speaks of the 
excellence of the fruit. Again Garcia de Orta, in 1563, writes that those of 
Hormuz are so good, when in season, that no other fruit can be sold; he then 
describes the various kinds known. 

Cultivation .— Mangoes can be grown from seed, but it is the general 
belief that seedlings rarely produce fruit equal to the parents, and the 
usual method of propagation is by inarching. According to Maries, 
the best place to plant the mango is on a raised, well-drained piece of 
land with a good depth of soil. The nature of the soil does not appear 
to interfere much with the growth of the tree. In Bengal it succeeds 
equally well on a rich, deep river deposit, on clayey or on sandy soil; and 
in Gwalior, Maries wrote that fine trees were grown on kanhar, i.e. soil 
with a large proportion of lime nodules. 

Inarching .—The “ stones ’’ are usually sown at the time the fruit is 
in season, and the plants raised from them are potted to be grafted by 
inarching with desirable plants. This is accomplished during the setting- 
in of the rains in the second year of the growth of the seedling. At the 
close of the rains the union is usually complete. The essential points in 
this method of grafting are to bring the cambium of the stock and scion 
together before the graft is completely severed, the parts being bound 
together so as to exclude air and water and keep the plants healthy 
during a short growing season. Care should be taken that the scion he 
of the same thickness as the stock. 

Planting Out. —The best season for planting out the young grafts is 
the monsoon. The following is a brief account of the method recom¬ 
mended by Woodrow {The Mango, Cult, and Varieties, 1904, 11). Having 
selected the plot of ground, holes should be dug about 3 feet in di¬ 
mension. The centre of the holes should be about 20 feet distant from 
each other. About 20 lb. of fresh bone manure should he placed in the 
bottom of each. The soil on the margin should then be drawn in to a 
depth of about 9 inches, and the surface soil, mixed with manure, 
placed on the top. The holes are now ready to receive the grafts. 
The soil that is left over is put round the margin as a ridge, or thala, 
to form a dam which causes the water given to the young graft to sink 
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THE fruit fresh AND PRESERVED 


MANGIFERA 

INPICA 

Cultivation 


near the root. Firm stakes and skade are desirable during the following 
<!ix months and the intervening land may he cultivated with m^erately 
irrip-ated and richly manured crops till the trees have attained flowering 
,ize^ In five years the plants should he fit to bear a considerable^ quantity 
of fniit When fruitin|age is attained, there is no necessity for irrigation Bruiting Age. 
faoSae time theTain^ceises in September till the young frmts appear; 
twtr irri^ once in fifteen days is desirable while the 

frdts are increising in size, but may be discontinued when ripening ap¬ 
proaches. The surface soil should be kept m a loose, friable state to 

Luse the water to pass downwards. ” 

from January to March, and ripemng from May to August, but varieties 

^°''pra“~X''c?ltivaS of mango are very numerous, but the Fruit, 

reader need only he referred to the list given by Manes in the BicUormy, 
and to the accounts by Firminger {Man. Gard. Ind. (ed. Cameron), 190^= 

25 t 61 ) aXby Woo^^^^^ (Lc- 25-32). An interesting paper by Maries m 
the Journal of the Royal Horticultural Society may also he consumed. 

Se t“o7ri«2p2 loo.lia« m Mi, wieie M tost imt, are e.rd to 
■hp tiroduced are Mazaffon at Bombay and Malda m Bengal. _ On tbe 
other hand the fruit ripens so badly and is so much diseased m Assam 
that it is hardly ever seen to be cultivated, except as a shade-tree. 
M*ieen-Ufcor ^give. » accost .1 M Mango W.etrl J<m^. 

Ind i. Pt. ii. 164-6) which is so very destructive to the liuit. 

Besides being eaten as a ripe fruit, numerous preparations are made 
of it When green it is cut into shoes, and, after extraction of the stone, 
i pnt iSo ouS. or mad. into pi.Ue. with <>*““6" 
preserves and iellies. When young and green it is boiled, strained, 
mxed with milk and sugar, and thus F^P^ed as the !! 

mango-fhul, or dried and made into the Native 

young it may be cut into small pieces and eaten m salad. So again, 
the rme fruit is used in curries and salads, and the expressed 
^pmS on plates and allowed to dry is formed into the ^ 

as amlsaih. Attempts to bring the fresh mango ‘f J^d be 

at a paying price, have hitherto been unsuccessful. but if ^ J® 
conveyed dieaply to England, a trade that would rival the fmt of the 
West Indies might be immediately anticipated. 

kernels are eaten. Preserves, ohutnies and pioHes inade from mango 
Sire largely exported to England and elsewhere. In Medicine, the Medicme. 
ripe fruit is considered invigorating, fattenmg, laxative 
but the fibrous rind, as well as tbe unripe fruit, are astringent and 

“'r/mfeer.-According to Gamble, the Wood is used tor^ng TimlDer. 

door and window-frames, in Calcutta for ^ ^ 

for opium and indigo boxes. Canoes and masuZa boats are also made of 
it, and in Debra Dun and some other tea ^®tn<its it is m large demand 
for tea-boxes. Hooper {Reft Labor, Ind. Mus (Indust. Sec.), , ) 

says that samples of the resinous substance procured from the ^ 
found to contain 79 per cent, of resin and 15 per cent. g^. Some sampl^ oum. 
also contained an iLoluhle gum hke tragacanth. Dye. 

yield a yellow Dye of which little use is made ; one of the curiosities of 
the industrial uses of the tree is the peon (or Indian yellow) ma<ie from 
the urine of cattle fed on the leaves. (See Coal Tar Dyes, pp. 345, 707.) 
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iCf. ’Varthema, TraveU, 1510 (ed. Hald. Soc.), 159; Baber, Memoirs iwr 
(L eyden andErskine, transL), 324 ; Garcia de Orta, 1563, Coll xxxiv ■ ® 

Tract, de las JDrogas, 1578, 317 ; Linschoten, Voy. E. Ind. 1598 fed x 

ii., 23-6 ; Pyrard, Voy. E. Ind., etc., 1601 (ed. Hakl. Soc.), ii 367 • 
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MANIHOT IJTILISSIMA, JPoM. ; FI. Br. Ind., v., 239; Gamble 
31 an. hid. Ttmhs., 589; Brain, Beng. Plants, 1903, ii., 940; mI palmata 
3iueiy, Kew 3Ius. Guide, 1907, 187; BuPHORBiACEiE. Cassava, Tapioca’ 
Manioc, Mandiocca, maravuli, marachini, simla-alu, simul-alu, fulu ninan 
myouh, etc. According to De Candolle, tliis is a native of America^ but 
cultivated for so long that tlie wild parent is no longer recognisable 
At the present day there are many widely difierent races Some 
botanists, moreover, regard M. palmata as a separate species, others 
only as a variety of if/. utUissima, from which it differs chiefly in the 
absence of the acrid taste and poisonous principle of the latter. On 
this account 1/. palmata is known as the sweet, while the other'form 
is the bitter cassava (see p. 444). 

Cassava is cultivated in most of the provinces of India, and in view of the 
fact that it is a drought-resisting plant, requiring only about U to 16 inches 
of rain per annum, there has been considerable discussion as to whether its culti¬ 
vation should not be more widely extended, in view of its value in times of famine 
The soil should be rich and light. Propagation is carried on by cuttings from 
the stem, 4 to 8 inches long, wliich are half buried in the soil at an angle of 45° 
and placed in rows 4 feet apart. Planting can be done during the whole year 
but the best time is at the close of the cold season. Irrigation is employed in 
some parts, chiefly about Pondicherry and Travancore, but hardly elsewhere 
During the first two months the young plants require a moderate supply of 
water. After the crop is planted, no special cultivation is necessary except to 
keep the soil free from weeds. 

The time the crop takes to mature depends on the particular race grown. 
Most require about twelve months, though some only six and others as many 
as eighteen. The yield per acre is very variously stated. In all cases it is large, 
running from about 2,500 lb. to as much as 30,000 lb. or more {Aari. Ledo 
1904, No. 10, 144-5). 

Prom the roots, various preparations are made. The preliminary operations 
are the same. The roots are scraped, carefully washed, and then reduced to 
pulp by being passed tlirough rollers. Subsequent stages vary according 
to the product required, the most important of which are couac, cassava 
meal, Brazilian arrowroot and tapioca. Couac is a coarse meal obtained from 
the pulp by expressing the juice and then pounding and drying the remaining 
particles. Cassava meal is simply couac of a greater degree of fineness. Brazilian 
arrowroot is the starch washed out of the root, and tapioca is the same slightly 
parched. In Cuddalore and Pondicherry the roots are sold after having been 
part boiled {Agri, Ledg., l.c.,l2B). The juice of the tubers of the bitter variety 
can be converted by boiling into a valuable product widely known as cassareep. 
It is a wonderful antiseptic, will preserve fresh meat for considerable periods, 
and is also the chief ingredient in many sauces. 

It was formerly supposed that the root consisted chiefly of starch with a 
varying quantity of prussic acid, which latter in the case of the “ sweet ” cassava 
was con&ied to the bark, but in the “ bitter ” occurred throughout the root. 
To this prussic acid the numerous cases of cassava-poisoning which have at various 
times occurred were said to be due. Leather, however {Oyanogenesis in Plants, 
Agri. Journ. Ind., 1906, i., pt. iii., 223-4), states that a number of varieties were 
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examined by bim at Poona in January 1904, and tbat none were found to contain 
any prussic acid as such, but that all manifested a cyanogenetic glucoside “ as¬ 
sociated with an enzyme which has the property of causing the splitting up of 
the glucoside, and the consequent formation of prussic acid.” In exemplification 
of this he gives particulars regarding the glucoside dhurrin in the leaves of Cyanogenetic 
the judr {Sorghttm see p* 1040) and of the glucoside in the present (hucoside. 

plant. “ I was able,” he adds, “ to establish three facts : firstly, none of the 
varieties contained any prussic acid as such ; secondly, all the varieties, irrespec¬ 
tive of the colour of the petiole or other botanical features, contained a cyano¬ 
genetic glucoside, which varied much in amount ; thirdly, this glucoside is as¬ 
sociated with an enzyme which has the property of causing the splitting up of 
the glucoside, and the consequent formation of prussic acid. As in the case of Prussic Acid. 
judr leaves, it is only necessary to crush tapioca root with water in order to 
bring about this change. The amount of prussic acid varied very much ; from 
some roots 1*5 grains of prussic acid per pound of root was obtained, from others 
only one-tenth as much.” “ Boiling the root is quite sufficient not only to 
destroy the enz 5 nne, but also to allow the glucoside to pass out into the 
water, for the root splits up freely.” Dunstan and Henry {Pois. Prop. Beans 
of Phaseolus lunatus, in Journ. Board Agri., 1908, xiv., 730) are of opinion 
that the application of enough heat to destroy the activity of the enzyme present 
should render such food material harmless. (See Pfiaseolus lunatus, p. 880.) In 
Medicine tapioca has the same properties and uses as starch. Hanausek (Micro. Medicine. 

Tech. Prod. (Winton and Barber, transl.), 1907, 45) gives interesting details 
of his microscopical examinations of the grain. [Cf. Shortt, Man. Ind. Agri., 

1885, 307-10 ; Nicholls, Textbook Trop. Agri., 1892, 274-8 ; Pharmacog. Ind., iii., 

203-5, app. ; Sawyer, Tapioca Cult, in Travancore, in Proc. and Journ. Agri.- 
Port. Soc. Ind., April to June, 1897, xi., 666-74; Agri. Ledg., 1897, No. 4 ; 

1900, No. 15 ; 1904, No. 10 ; W. Australian Settlers' Guide and Farmers' Hand¬ 
book, 1897, iii., 456 ; Thorpe, Diet. Appl. Ohem., 1898, i., 446-7 ; 1899, ii., 503 ; 

1900, iii., 781; Woodrow, Gard. in Ind., 1899, 442-3; lAdk.ex}i,Handbook Ind. Agri., 

1901, 468-77 ; Cassava Poisoning, in Imp. Dept. Agri. W. Ind., 1902, No. 7 
(Leaflet Series); Bull. Dept. Agri. Jamaica, 1903, i., 35-8 ; Board of Trade Journ. 

Bull. Imp. Inst., May 1903 ; Tracy, Cassava, U.S. Dept. Agri. Bull., 1903, 167.] 

MANURES AND FERTILISERS.— The most general ver- b.E.P., 
nacular names in India for manures are :— hliad, Ichau, fdus, Ichadar, v., 167-77 
sar or sarra, hallar, etc. ; fdusa, Sansk.; and zihl, Arab. Manures. 

Speaking of India as a whole, it may be said that systematic manuring 
is almost entirely neglected by the Natives. From the most ancient 
times they bave been accustomed to observe a casual system of manuring, 
namely the collection of such substances as are inexpensive and easily 
obtainable. Moreover, by the very general employment of dried 
cow-dung as fuel and the utter neglect, through insufficient litter, to Oow-dung 
conserve cattle urine, they have been deprived of the most important 
source of all fertilisers and the one readiest to hand, namely farm-yard 
manure. Caste prejudices, moreover, have to a great extent forbidden caste, 
the employment of many manures such as bone, animal refuse, night- 
soil, etc. Still, here and there the value of manure is fully understood 
(as, for example, in some parts of the Western Presidency); and in the 
treatment of special* crops (such as sugar-cane) manuring is regularly sugar-cane, 
practised. But neither example nor precept have, as yet, succeeded in 
arousing the average Native cultivator to a sense of the benefits likely 
to accrue from an extended use of manure beyond that pursued by his 
ancestors. But in all fairness it must be added that in the majority of 
cases this apathy proceeds far less from ignorance than from inability to inability, 
purchase soil-fertilisers. The most urgent necessity of agricultural 
progression in India is, therefore, a system of fuel and fodder reserves Pud and dodder 
calculated to release the supply of farm-yard manure for its more legitimate 
purpose, that of a soil-fertihser. 
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Voelcker (Jmpro^. Ind, AgrL, 131) has very property said: ‘‘Whilst 
a few soils, such as those of silt-renewed tracts, the black cotton-soil, and 
newly reclaimed or virgin land, may not require manure, it may be said 
of the greater part of India that the necessity for using manure is enor¬ 
mous, and the supply of it is notoriously inadequate. Water and manure 
are interdependent, and, just as the former has been, and is still being 
provided for, so must attention be given to the supply of manure. These 
two factors, water and manure, constitute the raiyafs great needs, and in 
their supply consists, very largely, the Improvement of Indian Agriculture.’’ 

In dealing with Manures and Fertilisers it may be convenient to assort 
them under three main groups, namely Animal, Vegetable and Mineral 
Manures :— 

/. Animal Manures. —These may be referred to the following (a) 
Farm-yard Manure ; (b) Town Refuse and Night-soil (Poudrette); (c) 
Bones ; and {d) Guano. 

Parm-yard Manure. —It would be impossible to review here the very large 
amount of interesting new information that has accumulated during the past 
decade or so regarding Indian farm-yard manure and its uses. The chief con¬ 
tributors in this direction have been Benson, Leather, Lehmann, Mehta and 
Mollison. Leather, in his Final Report, points to the fact that throughout 
the greater part of Gujarat, farm-yard manure is extensively utilised as a 
mamire, not as a fuel, and with much skill and intelligence is stored in specially 
prepared pits. Benson deals with a somewhat similar state of affairs in Coim¬ 
batore and Salem. But what is more to the point, the people who do so find 
no difficulty in growing for themselves, in the form of hedges and otherwise, the 
fuel that they require for domestic purposes, and thus disprove the oft-affirmed 
opinion that, having no other fuel, the people of India are driven to burn their 
inaniue. In many parts of India even the surplus cow-dung—the proportion 
that is not requireld for fuel—is rarely appreciated to the full extent as manure. 
It is all too often thrown into waste hollows or on the roadsides or on the bank 
of the village tank, in most cases becoming a source of danger in place of an 
advantage." Very rarely indeed is any effort made to preserve and utilise the 
cattle urine. This is a most unfortunate state of affairs seeing that it has been 
shown in Europe and America most conclusively that farm-yard manure is, 
perhaps, the best and certainly the most economical of all manures. It contains 
all the constituents of plant food ; is a most valuable and convenient source of 
nitric acid ; its nitrification is most active at the very period of greatest growth ; 
as a manure it is less liable to be washed out of the soil than most artificial nitro¬ 
genous fertilisers ; it permanently enriches the soil; and acts under all climates, 
on all soils and with all crops. ... 

Leather says that Indian experiments show that when an application of 
6 tons to the acre is given, an increase of 300 to 400 lb. of wheat may be the 
result. After ascertaining that such an allowance would not be beyond the 
capabilities of the cultivator, he adds, ‘‘ consequently these experiments really 
illustrate what the value of the cattle manure is in terms of food-grains.’’^ More¬ 
over he confirms the opinion, advanced originally by Voelcker, that “ Indian 
dung is not poorer than English.” [Of. Leather, A^o^e on Value of Ind. Cattle- 
dung, in Nagpur Exp. Farm RepL, Annex. F, 1893-4, 1-10 ; Econ. Util of Cow- 
dung and mh. in Bomb., in Ind. For., 1886, xii., 541-5; Benson, Care and Manag. 
Farm Man. in South India, Bull 1894, No. 31 ; Watt and Mann, The Pests ard 
Blights of the Tea Plant, 130-4; Clouston, Cattle Manure, in Agrz. Journ. Ind., 

1907, ii., pt. hi., 261-9.] . 

Town Refuse, Night-soil and Sewage. —The question of the disposal oi 
night-soil and its utilisation for manurial pui*poses is one which has been, 
of late years, earnestly considered throughout India by all Governments 
and Municipalities. In large towns night-soil and street refuse are removed at 
the expense of the local authorities, but the question arises as to its disposal. 
The most general practice is to trench it into fields and by its me^s ty 
reclaim waste land. For this purpose, in some cases deep, in others shallow 
trenches are emploved. Leather remarks, “It is at Allahabad Grass I arm 
that I have found “the most perfect methods employed. The night-soil is 
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here usually trenched, but instead of the trenches being narrow and deep, about Deep and 
1 foot by 1 foot, they are really^ shallow beds, about 14 by 5 feet and only TrmSng 
3 inches deep. A cart-load of night-soil is thirown on, and the excavated 3 
inches of earth put back upon it. I have several times, when at Allahabad, 
dug up these “ beds ” in which the ^ night-soil had been placed only a few 
days previously, and found no objectionable odour.” “ In deeper trenches the 
decomposition takes naturally longer, but at Meerut I found that a fortnight 
had been ample for the ^purpose.” In the shallow system the manure is ^s- 
tributed over a larger area, and thus more usefully; with deep trenching as 
much as 200 tons per acre may be given in the year, whereas one-tenth or 
one-twentieth would have been ample. In many instances a kind of snow¬ 
plough is run over the ground and shallow furrows thus excavated, into which 
liquefied night-soil is run. 

Of the manufacture of poudrette it may be said there are many advantages, Poudrette. 
and disadvantages. Of the latter, the chief is the fact that the atmosphere of 
the locality in which the pits are located becomes almost uninhabitable. Still, 
the poudrette, when prepared, may be carried to great distances and thus utilised 
over a wide area. The increasing demand for the poudrette of certain towns is 
indicated by the continuous increase in the price at which it is disposed of. In 
fact it may be said that the night-soil of many cities has become a source of 
revenue, so that much progress has taken place. All that is necessary is to extend 
the demand from the vicinity of the cities to that of the villages, in order to 
secure a much-needed sanitary reform and great agricultural advance. \Gf. 

Buck, Employ. City Befuse for Agri. Purposes at Earukhabad, 1872 ; Moreland, 

Use of Town Drainage as Manure, in U, Prov. Bull., 1901, No. 18 ; Ann. Bept 
on Working of Sewage Farm, Manfiri, 1902-3 ; Leather and Mollison, Agri. 

Value of City Sewage in India, in Agri. Ledg., 1903, No. 2 ; Joshi, The Util, of 
Night Soil as Man., G. Prov. Bull., 1901, No. 5.] 

Bones (see p. 169). . . , 

f Onano and Allied Manures. —The excrement of fowls, pigeons, wild birds 
and bats, etc., may be said to be all forms of the substance known as Guano. 

It is one of the most highly prized animal manures in European countries, and 
owes its value to the readily soluble ammonia, phosphates, potash and soda 
that it contains. A small amount of this substance is annually imported into 
India, and it has been ascertained to be of special value in protecting sugar-cane 
cuttings from being attacked by white-ants. Mollison says it is one of the best 
manures for wheat, 2 to 3 cwt. an acre being sufficient. It acts rapidly and is 
expended almost entirely on the crop to which applied. 

Indian guano is not unknown. It is procured from the eaves in Karnul and 
of the Andaman and Nicobar Islands. The former is possibly mainly the produce 
of bats, and the latter of the edible swallows (see Birds, p. 138). The imports 
during the past five years have averaged 2 tons, valued at Rs. 700. [Cf. Encycl. 

Brit., 1880, xi., 233 et seg. ; Spons, Encycl., 1882, i., 368 ; ii., 1258 ; Journ. Soc. 

. Ghem. Indust., 1887, vi., 228 ; 1888, vii., 84 et seq.; 1899, xviii., 213 et seq. ; 

Thorpe, Diet. Appl. Ghem., 1899, ii., 504 et seq. ; U.S. Yearbook, Dept. Agr%., 1899, 

274 et seq. ; Board of Trade Journ., 1901, xxxiii., 72 et seq. ; 1902, xxxix., 201-2.] 

Pish Manures, (see pp. 643->4). 

//. Vegetable Many vegetable substances, such as boughs Vegetable. 

and leaves of bushes and trees, indigo refuse, wood-ashes, weeds of every 
description (green, dry and burnt), oil-cakes, tank deposits consisting 
largely of aquatic weeds, etc.,—these and such like are, when obtainable, 
fairly extensively used as manure here and there all over India. They 
are usually thrown on the surface of the land and ploughed or hoed into 
the soil in a fresh state, where they only too frequently become a nidus 
for insect pests and fungal blights. Except by market gardeners and 
by tea and coffee planters, pits or heaps are rarely resorted to for the Mould, 
storage and maturation of vegetable manures, and as often as not the 
stuff casually secured is thrown on the field at the wrong season, and 
thus becomes next to useless. The following are the chief manures of 
this class *— 

Green Manuring and the Assimilation of Nitrogen. —As with the clover in 
Europe so with several leguminous crops in India, their value as alternating v., 174:. 
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crops or as green manure was appreciated for centuries before tbeir exact action 
was understood. The chief crops of this nature are Cajanus (see pp. 197-31 
Cicer (see p. 298), Crotalaria (p. 433), Dolichos (p. 504), Indxgofera (pp. 672 6791’ 
Phaseolus (pp. 225, 879), and Vigna (see p. 1107). It is significant that all these, and 
a good few others that might be mentioned, belong, like clover, to the special 
sub-order of leguminous plants that have been shown to possess in the 
strongest degree the power of producing on their roots, warts that harbonr 
bacterial organisms that have the power of fixing the free nitrogen of the 
air and thus enriching the soil. Unless, therefore,' leguminous crops have 
been grown so extensively as to render some other plant a desirable rotation 
it is preferable in green manuring to select a leguminous crop for that purpose* 
In that way the advantages of green soiling as well as the supply of nitrogen to 
the soil may foe secured. A green manure should, in fact, be a plant that de¬ 
velops rapidly ; should give the largest volume of green vegetation; should 
be as deep-rooting as possible, thus opening up the soil to a fair depth; should 
be sufficiently hardy as to flourish under what might be called unfavourable 
conditions; should occupy the soil and the atmosphere at a season when the 
crop it is designed to assist is either not on the soil or not growing vigorously 
at the time ; should return more to the land than it has removed; should 
serve to retain manurial constituents that might otherwise be washed out; 
and lastly, should easily rot when hoed into the ground. \Cf. Gilbert, Fixation 
of Free Nitrogen, Lect. deliv. at Cirencester, July 1890 ; Lawes and Gilbert, 
Sources Nitrogen of Legum. Crops, 1802 ; Warrington, Six Lect. on Rothcmsted 
Exper. Stat., etc., U.S. Dept Agri. Bait, 1892, No. 8 ; Franldand, The Ghem. 
and Bacteriology of Ferment hidust, in. Joiirn. Soc. Arts, 1893 ; Agri. Ledg. 1893 
No. 20, 141-3 ; 1894, No. 7, 189-200 ; 1897, No. 8 , 173-5 ; Nitrogen and^Forest 
Crops, in Ind. For., 1897, xxiii., 439-52 ; Green Manuring, in Journ. Board of 
Agri., 1897, 1-10 ; Fixation of Atmospheric Nitrogen of Legum. PL, West Ind. 
Bull., 1900, i., 396-401 ; Mollison, Textbook Ind. Agri., 1901, i., 105-7 ; Allen, 
Legum. PL for Green Manuring, U.S. Dept Agri. Farmer's Bull., 1894, No. 16; 
Watt and Mann, Pests and Blights, etc., 1903, 134-47 ; Nitrogenous and Nematode 
PL, Circ. Agri. Journ. Boy. Bot Card. Ceylon, 1904, No. 18, 273-7; Wright, 
Soil Bacteria in Relation to Agri., in Trop. Agrist., 1905, xxiv., 116-9 ; Green Man¬ 
ures, Circ. Agri. Journ. Roy. Bot Card. Ceylon, 1905, iii., 181-98; Woods, In¬ 
oculation of Soil with Nitrogen — Fixing Bacteria, in U.S. Dept, Agri. Bureau. PL 
Indust Bull., 1905, No. 72.] 

Burning or Ribing and Jamming. —Burning of weeds in heaps collected 
all over the fields is less commonly seen in India than in Europe. Aboriginal 
tribes are fond of cutting down the trees and brushwood and firing these on the 
surface of the soil—a process of both clearing now land and manuring it with 
vegetable ash. This is known as jamming. A civilised modification of this 
is pursued in Western (and to some extent also in Southern) India. Seed¬ 
beds or even whole fields are manured by what is called rdb. This consists in 
burning the surface soil })y moans of layers of dried manure, leaves, branches 
and weeds. After the burning has ceased, the soil and ashes are ploughed in, 
and thus mixed together. The reader will find much useful information re¬ 
garding the production of rdb soil in Mollison {Textbook Ind. Agri., i., 83-5). 

Top-dressing of Soil by silt from canals and streams or by the soil from 
dried-up tanks, hhils, etc., is a subject that has attracted much attention re¬ 
cently. To the tea-planter a dressing of “ peat bhil soil ” has been proved in 
some cases profitable, but it is feared soil of comparatively little value has, in 
many cases, been used in top-dressings, with the result that the cost has far 
■ exceeded the value. Much, therefore, depends on the quality of the bhil soil 
available. What may be called peaty soil is formed by the decay of many genera¬ 
tions of rank-growing plants, especially if the decomposition has been accom¬ 
plished under water. Soil of that nature is most valuable, and has with great 
advantage been used in many tea estates. [Cf. Pests and Blights, Lc. 122-30.] 
For many other crops silt deposits have been highly commended. For ex¬ 
ample, of this nature may be mentioned the special cultivation of ground-nuts 
in South India, manured with tank-soil (see p. 79). \Cf. with Leather, Agri. 
Ledg., 1897, No. 8 , 172-3 ; Silt of Rivers as Manure, in Journ. Board Agri., 
1897, iv., 351,] 

Oil-seed Cake —The Indian cultivators fully recognise the value of oil¬ 
seed cake or the refuse of such, both in feeding cattle and as manures of 
great value. The edible sorts of oil-cake, such as Linseed (see p. 731), Rape and 
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Mustard (p. 184), Safflower (p. 2S3). TU (p. 986), Cotton (p. 613), EartH-nut (p 82) 
Tifd focoanut (p. 360) are much favoured as cattle foods, while the others that 
he classed as non-edible are largely used as manure, the most important of 
thiJlatter class being Castor-oil (see p. 922) ; but Poppy (p. 860) and Mahua 
?u I’Ol may be added. With highly profitable crops, such as sugar-cane, many 
nf the edible cakes are occasionally employed as manui-es. _ Mollison points 
nnt that the cultivators in this respect often act against their ovm interests, 
the castor cake very often fetches a highOT price than some of the edible 
fakes which they refuse to use as manure. The advantage to India of the 
nil seeds beinff expressed in the country, instead of being exported, has boon 
repeatedly urged (Voelcker, l.c, 104). Profitable labour would be secured for 
mLy persons and a larger percentage of cake retained ^d to a greater extent 
than at present, very possibly, returned to the soil. Tim Annual Reports of 
the various Agricultural Departments and Experimental Farms of India have 
for manv vears past abundantly demonstrated the value of the cakes as special 
iCf. Leather, Z.c. 157-62 ; Mollison, la. 122-33 ; Lehmann, 

Rertil.^ in Agri. Journ. Ind., 1906, i., pt. ii., 123-6; also see article Oils and Oil- 

Smcial Plaiats as Manures. —Adhatoda (see p. 25); helpful vegetation (see 
t)p 54 113-4). Plants with milky sap, such as Calotropis (pp. 53, 206) and 
Euphorbia (p. 530), are specially preferred ; the refuse of Indigo {seet, see p. 679); 
and many other such substances are valued as manures and often resorted 
to by the cultivators. The reputation of Mhatmia, both as a manure and a 
poison to destructive organisms that appear in the fiooded rice-fields, is specially 
worthy of attention. , , i r 

///. Mineral Manures. —Though several very valuable manures ot 

this land exist plentifully in many parts of India, their value and uses 
are hardly anywhere appreciated. Some of these have already been 
so fully dealt with in other positions in this work that all that need be 

necessary is to furnish cross references :— 

(See p. 712). As a rule lime is present in such abundance in tho 
agricultural tracts as scarcely to require its addition as a manure. 

Gypsum. —(See p. 717). ao 

Ammoniacal Liquors and Ammonium Sulphate as Manures. —(See pp. 48, 34b.) 
Sir Jolm Lawes has pointed out that the objection to sulphate of am¬ 
monia and all other “ highly nitrogenous ” manures, is that “ they uso up certain 
natural ingredients in the soil, which when exhausted cause the plant to fail.” 
In a further communication he condemned sulphate of ammonia, because it 
removes lime from the soils. Where the percentage of lime is naturally low, 
as for example m the tea lands as a whole, it should not bo used, or only in ex¬ 
ceptional cases. All artificial manures have the further objection that in countries 
subject to heavy rains, soluble manures are very readily washed out of the soil, 
so that their action is often only temporary; a fall of rain of only a very few 
inches may suffice to remove them entirely. For crops that occupy the soil 
for brief periods only, such as wheat and barley, if given iii combination with 
potash either present in the soil or added as an ingredient of the special manures, 
these chemical nitrogenous fertilisers may be of special value. [Joxirn. Soc. 
Ghem. Indust., 1899, xviii., 486; Mollison, l.c. 117-8; Watt and Mann, l.c. 

154—5.] 

Nitrates. —^The nitrates of potash and soda are both largely employed as 
manures. In a crude sort of fashion the Native cultivators of India here and 
there show that they are aware of the value of crude saltpetre as a manure by 
the value they place on surface soil collected near the homestead. Certain 
localities, as for example Bihar, have been noted from time immeinorial** for 
the large stores of saltpetre found naturally in the soil, and such localities have 
accordingly been famed centres for the production of the salt. Saltpetre is 
specially valued as a manure with tobacco, sugar-cane, and garden crops gener¬ 
ally (see Saltpetre, p. 974). [Cf. Mollison, l.c. 119-21 i Leather, Calcium 
Nitrate and Nitric Acid, in Agri. Journ. Ind., 1907, ii., pt. ii., 209-10.] 

Potash Manures: Pearl Ash, Kainit, etc. —Saltpetre is valued not only as 
a source of nitrogen, but on account of its potash. Continuous cultivation and 
removal of crops must, therefore, gradually lower the stores of this all-important 
material. With the return to the soil of decomposed vegetable matter or of 
plant ashes, the potash is to some extent restored. But sooner or later it must 
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he added as manure if fertility is to he preserved. To the Natives of India 
potash may be said to be summed up in Pearl Ash (see p. 49). Plant ashes have 
been for centuries valued for high-class cultivation. The subject is closely 
akin to rdhing and jamming (see above, p. 770). The value of wood-ashes 
as manure will be found discussed in many Indian publications, such as the 
Blco Huak. Indian Forester (1879, iv., 284-5). Bice husk, almost worthless as a cattle 
food, is of great value as a manure, because of the high percentage of potash 
it contains. So also the refuse skimmings, in the process of sugar manufacture 
are much valued, and indigo refuse is also rich in potash. Becently, however 
certain natural minerals have come into the niarket as special potash-yielding 
manures. Of this nature is hamit, which contains 13 to 14 per cent, of potash. 
When calcined it is greatly improved, and may be given at from 2 to 4 cwt. to the 
acre. It is useful on light lands rather than on clay soils. Large beds of this 
substance have been discovered in Germany. 

Pbospliates. Phosphates and Phosphatic MannreSf Basic Slaji, etc. —The phosphoric acid 

required by plants is one of the soil ingredients liable to be exhausted by con¬ 
tinuous cropping, and must be supplied in the form of manure. It is on this 
account that pastures are liable to got worn out. The principal manures of 
Bones. this class are bones, superphosphates and reduced phosphates. Space cannot 

be afforded to revert to the subject of bones and the special preparations made 
from them (see p. 169). But it may bo here observed that large fossilifie deposits 
have been found in many countries rich in phosphates. Holland {Rev. Min. Prod. 
in Rec. GeoL Surv. Ind., 1905, xxxii., 112-4) says of India, “One regretful fea¬ 
ture” . . . ‘'is the absence, in a country where agricidture is such a prominent 
industry, of any phosphatic deposits of value, and a further circumstance to be 
regretted is the continued export of phosphates in the form of bones, due primarily 
Sulphuric Aci<i. to the fact that, being without means for the manufacture of cheap sulphuric acid, 
superphosphates are not made in the country, aixd the little that is used is im¬ 
ported from Europe.” “ Amongst the phosphatic deposits of India, the principal 
Phosphatic and perhaps the only one wnrth considering is the deposit of phosphatic nodules 

T^odules. of the septarian kind, occurring in the cretaceous beds of the Perambulur taluk, 

Trichinopoly district, Madras Presidency. Dr. H. Warth, in 1893, estimated 
that to a depth of 200 feet the beds contained phosphates to the amount of 
about 8 million tons, but the nodules are distributed irregularly through clay, 
varying, in the different deep excavations made, between 27 and 47 lb. per 100 
cubic feet, and in some shallow diggings 70 lb. per 100 cubic feet. Analyses 
of these nodules show them to contain from 56 to 69 per cent, of phosphate, 
and about 16 per cent, of carbonate of lime, with considerable variations in. 
different nodules. The alumina and oxide of iron vary between 4 and 8 per 
cent.” Two attempts made to utilise these deposits have proved futile, and 
it is believed there is no present prospect of mining for export. [Cf. Hooper, 
Effects of Phos. Man. in Jalap Cult., Pharm. Journ., duly 1896 ; Sly, Min. Fertil. 
in Ind., Agri. Journ. Ind., 1906, i, pt. hi., 243-6; Loixther, Me 7 n. Dept Agri. 
Ind., 1907, i. (Chem. ser,), 45-57.] 

Basic Slag. Basic Slaj^, a by-product in the manufacture of steel, and until recently a 

waste product, came into use as a phosphate and lime manure. It is ground 
to a fine powder, and in soil moisture is at once dissolved and rapidly absorbed 
by the roots. As it contains much iron it is not suited for soils already rich 
in that substance. [Cf. Hughes, Joum* Soc. Ghem. Indust., 1901, xx., 325 et seq.; 
Hooper, Agri. Ledg., 1898, No. 20.] 

Manure Indian Manure Works .—It would, perhaps, be invidious to attempt 

Works. an enumeration of the bone-mills of India (further than has already been 
given, p. 169), since these by no means represent all the manure works, 
nor the firms that trade in indigenous and imported manures. 

Trade. Trade .—The traiB&c in manures is not an extensive one, and, when 

bones are eliminated, is hardly worth mentioning. The total exports 
in 1904-5 were valued at Rs. 43,77,841, of which Rs. 37,51,480 were 
bones, and in 1906-7 at Rs. 1,01,64,892, of which Rs. 56,45,241 were 
Bones. boncs. But onc point is worthy of consideration, viz. while the exports 

of raw bones have been declining steadily for some years past, the exports 
under the heading of Others (excluding oil-cakes) have been steadily 
increasing. In 1900-1 the exports of bones were valued at Rs. 58,41,916, 
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and the Others at Rs. 71,503 ; five years later (1904-5) the Others 

had expanded to Rs. 6,26,361. It is believed this increased traffic may, Exporfs of. 

to some extent, represent the expansion in the manufacture of special 

manures, the surplus, not required for India, being exported. Lastly, 

this increase in the exports of manures from India has been chiefiy 

from Madras and Burma. The imports of foreign manures are so un- imports. 

important as scarcely to deserve notice. In 1904-5 they were valp.ed at 

Rs. 50,980, and in 1906-7 at Rs. 55,105, and came almost exclusively 

from the United Kingdom. 

[Of. Buchanan-Hamilton, Topog. Stat, etc., Eastind. (ed. Montgomery Martin) 

(many passages); Nicholls, Textbook Trop. Agri,, 1892, 49-61 ; Voelcker, Improv. 

Ind. Agri., 1893, 93-134; Somerville, Joum, Board Agri., Sept. 1897, iv., 

145-51 ; Leather, Indian Manures, Agri. Ledg., 1894, Ko. 3 ; 1895, No. 16 ; 

1897, No. 8, 1-38 ; 1903, No. 2 ; also Final Eept. Agri. Chem., 1897, ch. iii., 

49-59 ; Thorpe, Diet. Appl. Chem., 1899, ii., 604-11 ; Shutt, Barnyard Manure, 

U.S. Dept. Agri. Bull., 1898, No. 31 ; Woodrow, Oard. in Ind., 30-9, suppl. 7-10 ; 

Ind. For., xvi, 112-9 ; Mollison, Textbook Ind. Agri., 1901, i., 83-133 ; Mukerji, 

Handbook Ind. Agri., 1901, 502-69 ; Wheeler and Hartwell, Conditions Determ. 

Poison. Action of Chlorides, Agri. Exp. Stat. Rhode Island, 1903, 287-304 ; Watt 
and Mann, Pests and Blights of the Tea Plant, 1903, 119-64; Roberts, Comm. 

Fertil., Agri. Exper. Stat. Calif. Bull., 1905, No. 171, 1-30; also Bull. 1904, No. 

159, 1-30; Proc. Board Agri. Ind., 1906, 13-4, 117-20; Exper. Farm. Repts. 

(all Prov. for past decade) ; Comm. Fertil., extensive series Repts., etc., issued 
by the U.S. Dept. Agri. from 1903 ; Dept. Land. Rec. and Agri. Madras, Bull. 

No. 31.] 

MARANTA ARUNDINACEA, ; Prain, Beng. Plants, D.E.F., 

1903, ii., 1047-8 ; Scitamine^. West Indian Arrowroot, tiJehar, tavkil, 180-4. 
ararut, huaka neskasteh, kuva mavit, tavaksha, 'pen-bwa, etc. A native of Arrowroot. 
Tropical America and of the West Indies, cultivated in India. It yields 
the genuine or West Indian Arrowroot, so called to distinguish it from 
East Indian, the produce of Curcuma am/ustifoUa (see p. 444), with 
which it is often confused. 

Cultivation. —The cultivation of this rhizome is briefly as follows :—Drills are Cultiva- 
made about 3 or 4 inches deep and 2 feet apart. On these the roots are planted tion. 
in May, at a distance of a foot and a half apart, and covered over by earth. 

As the plants grow, they should be earthed up in the same way as potatoes. 

They require good, rich soil and plenty of water, which should, however, be Soils, 
withheld for a month or two previous to gathering the crop (Firminger, Mem. 

Card. Ind. (ed. Cameron), 143-4). Of Cuttack, Banerjei states that it grows 
well on rather sandy soil, and of Bombay, Woodrow remarks that as regards 
soil it is by no means fastidious, “ fin© sand at Nariad and loam and clay-loam 
at Poona being equally suitable provided heavily manured and irrigated.” 

Flowering takes place in August, and in January or February the crop may be Seasons. 

taken up. The maturity of the rhizomes may be ascertained by the falling 

down of the leaves. In digging up the crop it is impossible not to leave behind propagation. 

small portions of the rhizomes, and from these fresh plants spring, so that it is 

often difficult to eradicate the plant from soils on which it has been once grown. 

The smaller rhizomes and the pointed ends of the larger ones, on which the “ eyes ” 
are situated, should be kept for fresh planting. According to Woodrow, the 
produce in green tubers is generally 6 to 7 tons per acre, though over 12 tons yield, 
have been produced at Poona. According to Nicholls the rhizomes contain 
20 per cent, or even more of starch, and in Natal as much as a ton of arrowroot 
has been made from the rhizomes derived from an acre. It is generally said 
that cultivation should not be attempted in localities remote from a liberal 
water, since irrigation may not only b© required by the crop, but water 
is essential in the manufacture of the arrowroot. 

Manufacture .—The method of preparing the arrowroot is simple. The rhizomes Prepara- 
after being well washed are scraped with a knife to remove the rind, and at the tion. 
same time diseased or imperfectly formed portions are picked out and thrownaway. 
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TIio rhizomes are then pounded to pulp in a mortar or reduced to that condition 
on a grater. The pulp is then thrown into a vessel of water, which becomes 
tiu'bid or milky while a portion of the pulp remains suspended as a fibrous mass. 
This fibrous portion is lifted out, rinsed, pounded once more and again thrown 
into water, lifted out a second time, rinsed, and then thrown away. The milky- 
looking fluid thus obtained from these several \vashings is now strained through 
a coarse cloth to remove any particles of the fibre and other impurities, the 
liqxiid being thus passed into another vessel, and when the sediment has settled 
the water is gently poured off and clean water added. This is again stirred up 
and stx'ained through a hne cloth, and, on settling, the water is once more care¬ 
fully and gently drained away. The sediment that remains now consists of 
pure arrowroot, and is dried on sheets of paper by exposure to the sun, and 
packed ready for the market. It is a tasteless and colourless powder, which might 
be spoken of as consisting of pure starch granules. [Gf, Hanausek, Micro, Tech, 
Prod. (Winton and Barber, transL), 1907, 43-4.] 

The genuine West Indian arrowTOot may bo readily distinguished from East 
Indian by its pure white colour and by its swelling in boiling water. [Cf. Milburn, 
Or. Comm., 1813, ii., 207; Be Candolle, Grig. Cult. Plants, 1882, 81-2; Mason* 
Burma and Its People (ed. Theobald), 1883, ii., 209 ; Nicholls, Textbooh Trop[ 
Agri., 1892, 278-83 ; St. Vincent Arrowroot, Kew Bull., 1893, 191; also Bermuda 
Arrowroot, 1898, 50; Manuf. of Arrowroot in Ceylon, Prop. Agj'ist., Feb. 1, 1895 
xiv., 557 ; .Dodge, Useful Pibre Plants .of the World, 1897, 235; Semler, Trop[ 
Agrih., 1900, ii., 747-66; Woodrow, Card, in Ind., 1903, 480-1; A. W. and 
M. W. Blyth, Foods, etc., 1903, 141, 144-5; Agri. Ledg., 1904, No. 10, 135; 
L Agri. Prat, des Pays Chauds, 1904, iii., 757-8.] 


MARSDENIA, B7\ ; FI. Br. Ind., iv., 34-7 ; Gamble, Man. Ind. 
Timhs., 1902, 492-3 ; Prain, Beng. Plants, 1903, ii., 695-6 ; Cooke, FL 
Pres. Bomb., 1904, ii., 165-7 ; Asclepiadace./B. 

M. Roylei, W/ght murkula, pathor, tar, veri, kurang, kharchu, shengori, etc. 
A climbing shrub of the Himalaya, from Sikldm westwards, ascending to alti¬ 
tudes of 7,000 feet. It yields a fibre from which fishing-nets, lines and strong ropes 
are manufactured. 

M. tenacissima, wight & Am.; Rajmahal Hemp, tongus, jiti {chiti), hdbal 
jah, etc. A climbing slirub of the Sub-Himalayan tracts from the Jumna to 
Nepal and extending South to Oudh, Bihar and Chota Nagpur; Chittagong 
and Tipper Burma. 

The bark of the stem yields a valuable Fibre, which was said by Hoyle to 
be the second best in India. By the hill tribes it is used chiefly for bow-gtrings 
and netting. The fibre was examined in 1880 by Cross and Be van, who reported 
that it was of excellent quality and in point of fineness and durability ranked 
next to rhea. More recently a sample was sent to the Imperial Institute for 
examination. It was found to contain little or no lignocellulose, and to be 
exceptionally resistent to the action of alkalis. The remarkable quality of the 
iibro was also shown by the unusually high percentage of cellulose and by the 
large increase of woiglit on nitration. The length of the ultimate fibre was 
found to be 10 to 30 mm. Specimens were also submitted to leading firms of 
fibre brokers for commercial valuation. Ono reported that the fibre, though 
short, was of great strength, and another that it was very strong, but harsh. 
The sample, of a length of 12 to 15 inches, was valued at £15 to £18 per ton, but 
it was stated if fibre 30 to 35 inches long could be sent, its value would probably 
be £35 to £40 per ton. In view of these facts the question arises whether experi¬ 
ments in cultivating the plant might not be undertaken, and whether the fibre 
could bo successfully treated by machinery. [Gf. Boyle, Fibrous PI. Ind., 
1855, 304-5; Dodge, Useful Fibre Plants of the World, 1897, 236-6; Dunstan, 
Pept. on Marsdenia tcnacisshna, Imp. Inst., July 9, 1903 ; Agri. Ledg., 1904, 
No. 8 .] 

M. tinctoria, /?. Br. ; ryom, riyong, kali lara, mai~nwai, etc. A large climbing shrub 
of the Sikkim Himalaya, Assam, the Khasia hills. Northern Burma and the 
Circars. This species also yields a fibre, but is more especially interesting on 
account of the indigo Dye yielded by the leaves. At the beginning of last cen¬ 
tury Roxburgh recommended its cultivation, but nothing appears to have been 
done, nor has tho value of the dye boon commercially tested. (See Indigo, p. 663.) 
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MATS AND MATTING MATERIALS; Long, Indig, PI. 
Beng, (gives list of mats and matting materials); Bast Mattings, in Journ, 
Agri.-Hort. Soc, Ind., 1857, ix., 10 ; also 1859, x., 342 ; Birdwood, Indust, 
Arts Ind., 1880, ii., 223-4, 298 ; Mukharji, Art Manuf. Ind., 1888, 307-14 ; 
Journ. Ind, Art and Indust., 1890, iii., 31 ; Gee, Monog. Fibrous Mat. 
Ph,, 1891, 6, 7, 10, 11, 14, etc. ; Japanese Floor Mattings, in Journ, Soc. 
Arts., 1892, 919 ; Watt, Ind. Art at Delhi, 1903, 447. 

For information regarding woven mats, tie reader should consult 
Carpets and Eugs (pp. 271-6), and for the chief matting materials, the 
list below. The most famous of the so-called mats are the grass-mats— 
(a) of Palghat on the Malabar Coast of Tinnevelly, and Ganjam in South 
India ; (5) of Midapur and Calcutta in Bengal; (c) the sitalpati mats 
of Eastern Bengal and Assam (Sylhet); (d) the coir mats of South 
India and Bengal; (e) the munj mats of Allahabad, Agra and Delhi 
in North India ; (/) the date and other palm-leaf mats used all over 
India, more especially in Western and Southern India—in Bombay 
known as shaelu mats ; and lastly, (g) ivory mats, woven from strips 
of ivory so fine that they resemble the strands of sitalpati (see Ivory, 
p. 698). 

Mats or rather screens [tatties) made of the sweetly scented Mas^lchas 
are hung in front of doors, etc., to afiord shade and to cool, by evapora¬ 
tion, the air which passes through their moistened texture. Bamboo mats 
are manufactured here and there all over India, and in Bengal more especi¬ 
ally darmd mats (those constructed of reeds, see Pnragmites below) are all but 
universally used in house-construction. The traffic in darmd mats must, 
therefore, be very great, and give employment to a far larger number of 
persons than can be learned from published statistics. In some of the jails 
aloe-fibre mats are produced and find a fair market, while cane mats are not 
uncommon. These are formed by selected canes being placed parallel to 
each other and bound in position by cross-ties. They are exceptionally 
strong, and specially valued in pubhc offices where there is much traffic. 

The following are the chief matting materials of India :— 

Agave (see p. 43). In the Panjdb, the fibre of two species is a good deal 
used in jails for maldng daris, mats and ropes. It is beautifully white and takes 
dye much better than even munj (8«teciiarttm), but it is neither so strong nor 
so durable. The plant is a slow grower and liable to exhaustion. [Gee, l.e. 4.] 

Arimdfnaria raeemosa, Munro (see Bambusa, p. 99). 

Bambusa Tulda, Roxb. (see Bambusa, p. 101). 

Calamus —Canes and Rattans (see pp. 202-4). 

Clinogyne dichotoma, Saiisb.; PI. Br. Ind., vi., 258 ; Agri. Ledg., 1896, No, 
41; Nisbet, Burma under Brit. Buie and Before, 1901, i., 383 ; Scitamine.®. The 
sitalpati, muktd-pdta, murta, thin, goduniha, hhudra, etc. A woody shrub of 
Eastern Bengal, Assam, Burma and the Malay Peninsula. It thrives on moist 
ground, which need not be specially prepared, and it can be reproduced by cuttings 
as well as by transplantation of shoots. 

From the stems are prepared the famous sitalpati or “ cool mats.” For 
the manufacture of the finest mats, the murta should be cut when one year old. 
The split stems as prepared are about 4 feet long, one-twentieth of an inch wide, 
and as thin as paper. The average size of the mats, when finished, is about 
that of an ordinary double bed. Owing to their coolness they are much used 
during the hot weather, both by Europeans and by Natives, being placed beneath 
the bedding sheets. As a historic fact of some interest it may be here mentioned 
that formerly the main corridor of the East India House in Leadenhall Street, 
London, is said to have been lined with this matting. The quality is judged by 
glossiness, smoothness and fineness of texture, and it is said that over the 
smoothest even a serpent cannot glide. The price varies from Rs, 2 for the 
common sort to as much as Rs. 100 for the best qualities. The chief producing 
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aistricts are Faridpur, Bakarganj, Tippera and Chittaconff in n> 

Sylhet and Caehar in Assam, and Henzada in Burma. The industrv i«i 
entirely confined to women It has been suggested more than once thSws 
fibre would make an oxcollent substitute for the .Panama fibre in Lt tn. 
tacture. The plant also yields a pith, which is discarded by the 
but which miglit well be employed as a paper material if procurable^ ai^^ 
quantity. [Of. 0. W., in CapUcil, April k, 1901.] m sufficient 

Cocos nucffera, £//?/?. (see p. 350). 

Corypha umbraculifera, ifmh (see p. 429). 

Crotalaria Juncea, i/««. (see pp. 435-6). 

Gyperus tegetum, /?oxb. etc. (see pp, 467-8). 

HedycMum spicatum, Ham.,- the nt-ruii, hapurhachri, sheduri etc Th. 
loaves of this plant are made into the .slceping-mats employed by the hiu'tribes 

where the plant is at all plentiful. j rrioes, 

HIMsous tfllaceus, iw«.; a large and abundant bush and afiords a fn,.. 
obtainable by a process much less tedious than with most other fibre-yieS 
plants—a fibre w uch would appear well adapted for the manufacture of matf 
ropes, and possibly also paper In the Panj&b it is occasionally employ^^ 
the construction of cAarpm« sides of carts, seats of bullock-waggons £td mate 
In Now Caledonia and Tahiti it is made into fishing-nots (see p. 629) 

Ischamum angustllolium, //«(-/.-. (see pp. 604, 865). 

. ’■ 392. This common European rush 

is foimd in the Sikkim Himalaya and Khasia hills from 6,000 to 10 000 feet 
./. £_M,. Bmtr. which is not unlike the former species, thouih stiffer 

and darker, is met with in the Western Himalaya, Nilgiri hills ani CeX! 
Iho European plant is m ponsidorablo vogue for the manufacture of baskets 
mats and chair-seats, imd it is suggested that similar uses might be found for 
one or both species m India, whore they are at present entirely neglected 

Melocanna bambusoWes, nw. (boo Bambusa, p. 103). 

, .N^norhops Rltchieana, //. m-mii.FI. Br. Ind., vi., 429 ; Gamble Mar, 
Ind. Ttmbs., 733 ; Fa^mbjb. The mazri, patha, kilu, pfis, etc. Usually aste^ess 
shrub but occasionally devedops a stem 10 to 14 feot long. It is met with S 
Smd and th© \\estem l anjab as well as in the Km*am Valley and in Baluchistan 
many acres of country about Hamai being covered with it, and ascending the 
hills to 5,500 feet above the soa. ^ 

\ A times it was common all over Koh4t, but railway construction has 

led to an mommod export to the CJis-Indus districts, and the more easily available 
mazn supplies have boon exhausted. In 1882 measures were taken to protect 
the palm. Ihe groan leaves ar(^ l>eaton out with a mallet, and the fibre o&ained 
18 used for matting, fans, baskets, liats, sandals, nets, etc. Waziri baskets 
mid mats procured at Bamm are famous alt over the Western Panidb. Bone 
18 also iimde from tlie sterns and leaf-stalks, though apparently it is not very 
strong. Ihe loaf-bud, young iiifiorescenco and fruit aro oaten, and the leaves 
regarded as a purgatiyo medicine for eaitlo. Tho soods are made into rosaries 
and exported from Baluchistan (Gwadur) to Mecca. The price of mazH matting 
HI leshawar is about Rs. 8 per 100 sq. yards, and its popularity appears to be 
increasing. ^ ^ Jr'r 

Gamble, Man, Ind, TimU., 
Hr) ; 1 ALMEie. ^ Iho gulga^ golphal (fruit), golpatta (leaves), dam, etc.; a large 
creeping gregarious palm of the Sundribans, Chittagong, Burma and the An- 
damansi l.he old fruits are largo, the interior being hard like ivory, but trans- 
pareait; they aro carried to tho sea and floated to great distances. The leaf¬ 
stalks mp used to help in floating sundH logs in the Sundribans, also as fishing- 
floats. J ho leaves aro very largely employod for thatching and in making mats, 
in tn© Straits bottlornontH they aro used for covering cigarettes. Toddy is 
spatho (as Linschoten observed in 1598), and the young fruit 
is edible. Gamble states that tho trade in golpatta leaves in the Sundribans 
amounts yearly to about 135,000 tons, valued at nearly Rs. 60,000. 

Ory^—Rice Straw (soo p. 826). In ICullu and Hazara, mats called mandri 
and phtndtf as also string, ai-e made of rice-straw. 

Pandanus, the screw-pines, might be described as a genus of palm-like 
evergreen trees or shrubs, often scandent and possessed of copious and strong 
aerial roots. They are mot with in the moist tropical regions, chiefly Mascarene 
and Malayan. Hooker (FL Br, Ind., vi., 483-7) describes some seven Indian 

776 




















CHIEF INDIAN MATEEIALS 

species, and mentions many other obscure forms. The only species of economic 
value may be said to be :— 

p, odoratissimus, Unn. f. (JP. faaicularis, Lam.); the heura, hea, Jcetuki, 
heori] mugalih, thalay, talai, haida, satthapu, etc. Common on the sandy coasts 
of South India, Burma and the Andamans. It forms dense impenetrable thickets 
in the tidal forests, and is extensively grown as a hedge plant. It is also 
specially cultivated in gardens in South India on account of the fragrance of 
its spikes of dowers. These, tied up within the few adjacent leaves, are sold 
in the market towns, and may be seen in shops and at thej railway stations. 
The women wear the fresh dowers in their hair and use them as offerings at the 
temples. From them is also prepared keura, perhaps the most characteristic and 
most widely used perfume of India. The soft doral leaves and pulp of the fruit 
are 'also eaten. The leaves afford an excellent dbre which is employed fcr 
nets, sacks, brushes, mats, etc. [Cf. Marco Polo, Travels (ed. Yule), ii., 25:.): 
Clusius, Ananas silvestris, JEJxot. PI., 1605, 285; Ain-i-Akhari, (Jarrett, transl.). 
ii., 126; Forster, PI. Esc., 1786, 38-41 ; Taleef Shereef (Playfair, transl.), 141 ; 
Rept. Ind. Hemp Drugs Comm., L, 156.] 

Phoenix, several species (see pp. 884-5) ; also Basket- and Wicker-work (p. 115). 

Phragmites; of the reeds proper there are two species, J*. eontnuutis 
(dila or ddmbiX), met with in the marshes and on the margins of lakes in North- 
West India up to altitude 10,000 feet, and [nala,^ nal, nar, sur, kaing, 

karka, etc.), found in the swamps of the more tropical India. 

The former is employed on the Dal Lake of Kashmir as the radhs that con¬ 
stitute the foundation of embanlonents and doating islands. The culms oi 
both species are extensively utilised all over India in the construction of chairs 
(morhas) and baskets ; they are also largely used for lutes and the tubes of 
smoking-pipes (hukahs). Split open they are made into mats, and thus con¬ 
stitute one at least of the sources of the darmd mats of Bengal. These are pro¬ 
duced cheaply and in great abundance, being universally employed in house- 
construction. They are also utilised as lining (dunnage) of ships to protect 
and isolate cargoes, and they might with advantage be used to line the 
inside of iron roofing. The fiowering stalks are beaten out and afford a useful 
rope-fibre. [Cf. Lisboa, Boml. Grass., 116; Por. Admin. Repts.; Bee. Bot. Surv. 
Ind., ii., 155, 240, 247, 360.] 

Pseudostachyum (see Bamboo, p. 104). 

Saccharum arundinaceum, ffetz. (see pp. 929-30). 

Tachardia lacca, Kerr.; for mats made of lac, confer with account given by 
Birdwood {Indust. ArU Ind., 1880, ii,, 223-4). A thread of lac is wound aroimd a 
stick, and, after drying, is drawn off and broken into sections of three or four 
turns each. These are then linked together into mats of all sorts of yariegated 
colours. 

Typha ; FI. Br. Ind., vi., 488. There are three species of Keed Mace, 
Elephant Grass or Cat’s tail Bullrush, between which, for the present purpose, 
it is hardly necessary to draw distinctions since their properties and uses 
are practically identical. These are known as t. angttsfcbta, the lukh of 
Upper India ; eiephuittitta, the pater, hoglA, hora, d/ib, pun, rdmahdna, etc.; 
and T. JDaxiuaiini, the pitz of Kashmir. 

The culms, as also the leaves of all three forms, are extensively used in making 
sieves, thatching huts and house-boats, and in the manufacture of mats, ropes and 
baskets. In Sind they are also employed in the construction of crude boats 
called tirho, also floats and buoys to support swimmers. They are much valued 
for their long roots, which bind loose soils and embankments. The pollen is 
regularly collected, and on the Indus forms a fairly important article of food, 
being baked into cakes. Bhaduri (Rept. Labor. Ind. Mus. (Indust. Sec.), 1902-3, 
27) has given the results of his chemical analysis of this article of food. It 
contains carbohydrate, 44*50; albuminoid, 19*75; cellulose, 17*80; oil, 2*70; 
the balance ash and water. The young shoots and tender roots are also eaten, 
and the lower succulent parts of the fruiting spike, soaked in oil, are used as a 
torch, whilst the down of the ripe fruit is mixed with mortar as a binding material. 

The rushes are split and woven into coarse mats for covering boats and for 
making walls or partitions of houses. The leaves also find a pmpose in the 
construction of soft matting as, for example, in Kullu, Kumaon, Sind ^d else¬ 
where. In the Panj4b, Tgpita is generally adopted as a matting material when 
mazri (x^anuorhoptf) is not available. [Cf. Ain-i-AJebari (Jarrett, transl.), ii., 123 ; 
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MATS AND MATTING 


ME DIG AGO 

SATIVA 
Lucerne 

Taleef Shcreef (Playfair, transl.), 31 ; Gee, Monog. Fibrous Mat. Fh.^ 1891, 2; 
Dodge, Useful Fibre Fla7its of the World, 1897, 319 ; etc., etc.] 

Khas-khas. Vetiveria zizanioides, Stapf; the hhas-hhas (see p. 1106). 

Trade. Trade and Commerce. —The statistics of mats and matting given in 

the annual olficial returns of trade exclude Coir Manufactures, and it 
is not shown to what extent they include mats or rugs other than grass^ 
Exports. mats. The Exports to foreign countries during the years 1899-1900 
to 1906-7 showed no great fluctuation in quantity but a remarkable ■ 
undulation in value, due perhaps to the demand for cheap goods in 
one year being supplanted by more expensive articles in the next. 
The highest recorded value was Es. 2,41,887 in 1900-1. In 1903-4 
the amount stood at Es. 58,754 ; in 1905-6 was only Es. 27,267 ; and 
in 1906-7, Es. 47,617. Madras has more than half the trade in quantity 
but realises less in value than Bombay. The re-exports were at their 
highest value in 1903-4 (Es. 26,234), and represented chiefly trade from 
Imports. Bombay to East Africa, Turkey-in-Asia and Persia. Of the Imports 
a large share should probably appear as Carpets and Eugs, as, for example, 
the supply (56 per cent.) that comes from Mekran and Sonmiani. Other 
considerable contributors are China (Hongkong) and the Straits Settle¬ 
ments. The highest value in the years mentioned (1899-1907) was 
reached in 1904-5 (Es. 2,94,182), and of that Es. 1,52,782 and Es. 49,473 
were taken by Bombay and Sind. 

Coir. • As regards Coir Manufactures (excluding rope and presumably 

including "some proportion of articles other than matting) the trade is 
almost entirely concentrated in Madras, which in 1903-4 exported to 
foreign countries some 473,281 cwt., valued at Es. 46,78,050, chiefly to 
the United Kingdom and Germany, the total foreign trade of all provinces 
having been 483,355 cwt., valued at Es. 47,90,110. In 1906-7 the ex¬ 
ports from Madras w’^ere 552,703 cwt., valued at Es. 55,24,154, and the 
total foreign trade 559,329 cwt., valued at Es. 56,00,268. At the same 
time tile Madras Presidency contributed to Bengal and Bombay a fairly 
large quantity, namely EL 9,00,000 worth. (See also Cocos nucifera, 
p. 362.) ^ 

MEDIC AGO SATIVA, Limu ; II Br. Ind., ii., 90 ; Prain, 
Bejuf. Plants, 1903, i., 414 ; Leguminos/E. Lucerne, Purple Lucerne, or 
Alfalfa, vilayti-gawuth, hoi, s^Mstu, sebist, yurushea, heda, vilayti-liullu, 

, 

According to De Candolle, tho plant is a native of western temperate Asia, and 
is found apparently wild in Afghanistan and Baluchistan. Stein {Ancient Khotan, 
1907, 130) speaks of it as extensively cultivated in Khotan and used as fodder. 
It is now largely grown in many parts of India and affords excellent forage 
for horses and cattle, if given in moderation. At least two varieties are culti¬ 
vated, the Kandahar and the Persian or Arabian. The latter is the crop 
ordinarily mot with. _ i ^ i. 4 .* 

Cultivation .—In tho Poona district, according to MoUison, the best time 
for sowing is either early in tho rains or between October and December; m 
the north of India, from the middle of October to the middle of November. 
The price of seed ranges from Es. 0-14 to Rs. 1-8 per lb. The usual Natwe 
method of sowing is broadcasting on a clean, well-prepared bed, but by this 
method the field gets foul by deep-rooted grasses and other weeds, and the lucerne 
fails when it ought to be in full vigour. A good method of cultivation is as 
follows:—The field should be well ploughed and brought into a thoroughly friable, 
smooth, clean condition during the rains. In September, 30 cart-loads per 
acre of well-decayed farm-yard manure should be given. The manure ihhs 
be evenly spread and mixed thoroughly with the soil. Bidges are then formed 
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22 to 28 inches apart, on which the seeds are sown (10 lb. per acre) in a groove 
along the top, and covered by not more than 1J inches of soil. Fi*equent waterings 
are necessary during the first fortnight. On medium soil, lucerne grown in the 
above manner requires water every eighth day in the cold season, every sixth 
day in the hot weather, and oftener if the soil be light. Water should also be 
given during breaks in the monsoon. It requires liberal top-dressing at short 
intervals. At least 5 tons of well-rotted farm-yard manure should b^e applied 
every third time the crop is cut. 

The principal object of the ridge-and-furrow system is to keep the field clean, 
since the furrows can easily be weeded each time the crop is cut by using an 
ordinary bullock-hoe. A crop will be well established in six months, and should Crop, 
last for years, yielding at least ten cuts per anuum. In 1893-4 the best results 
obtained on the Poona Farm were as follows:—outturn per acre, 31,816 lb. ; 
value per rupee, 120 lb. ; cost of cultivation per acre, Es. 85-3-8 ; value of pro¬ 
duce per acre, Rs. 265-2-0. \Gf. Bentham, Rqv. of Targioni-Tozzetti, in Journ. 

Sort. 8oc., 1855, ix., 139; De Candolle, Orig, Cult. Plants, 1884, 102; Burke, Primer 
on Cult. Lucerne, in Meerut Press, 1891; Voelcker, Improv. Ind. Agri., 1893, 

193, 202, 240 ; Duthie and Fuller, Field and Garden Crops, iii., 61 ; Mollison, 

Agri, Ledg., 1893, No. 18 ; 1894, No. 5 ; Leather, Food Grains and Fodders, in 
Agri, Ledg,, 1903, No. 7, 156, 174 ; Smith, Lucerne, U.S. Dept. Agri, Farmer's 
Bull,, 1895, No. 31 ,* Moreland, Note on Cult, Lucerne, in Dept. Land Bee. and 
Agri, U, Prov. Bull,, 1897, No. 6 ; Cawnpore, Bxper. Farm Bepts, ; Journ, 

Board Agri., Sept. 1897, iv., 218-21; June, 1899, vL, 39-44; 1901, vii., 485-8; 

Mollison, Textbook Ind. Agri,, 1901, 229-33.] 


MELANORRHCEA USITATA, Wall., PI, As, Rar., i., 9-12, 
tt. 11, 12 ; FI. Br, Ind., ii., 25; Watt, Kew Bull., 1906, 137-47 ; also 
Ind. Art at Delhi, 1903, 218-24; Anacabbiace^e. A large deciduous 
tree of the open forests of Manipur, Burma and Siam, rare in dry forests. 
It is generally known as The Bubmese Vabnish Tbee, and by the following 
vernacular names, thitsi, hheu, suthan, Idahong, etc. (See Semecarpus, 
p. 981.) 

In^ addition to affording a useful Timber, it yields a natural Varnish of 
great interest and value, and one which may be characterised as having originated 
several distinct industrial and art conceptions peculiar to the Burmese, Shans 
and Siamese. In Maymyo the preparation of the crude black varnish may 
be spoken of as the chief forest industry, but it is also largely extracted in the 
Monghong State. In fact, wherever the tree abounds the varnish is collected. 
In such tracts it is rare to find a tree that has not been tapped. It is ex¬ 
ported mainly from the Northern and Southern Forest Circles of Burma. To 
obtain the varnish, V-shaped incisions, 9 inches long and 5 inches apart at the 
base, are cut on the bark of the trees, the apex pointing down. The tongue 
of^ bark within these scars is then slightly lifted up and a specially prepared 
joint of bamboo driven in horizontally immediately below the apex of the 
incision. The sap which exudes from the inner bark drains into the bamboo 
receiver. This is emptied at the end of ten days, when the flow of varnish 
is observed to become scanty. A second cut is made along each side of the 
contained tongue of bark, which is also again raised up slightly and the 
bamboo receiver placed more conveniently to the new scarification. After 
this has^ yielded all the varnish that seems likely, a new incision is made 
a little higher up. It would appear that yoimg trees yield better than fully 
formed ^ ones. By the tapping process the trees become much distorted, 
and^ it is no unusual occurrence to find some that manifest 50 to 60 suc¬ 
cessive scarifications. One man, it has been estimated, can look after and 
collect the varnish from 1,200 trees, provided they are not too much scat¬ 
tered. He can scarify and collect from about 200 trees a day. The best 
season for workmg is from July to October, and one man may collect from 
146 to 182 lb. in one season. In 1904-5, 38,622 viss, and in 1905-6, 36,382 
viss, were collected under license and permit. [Gf. Ann, Bept, For. Admin., 
1904-5, 55.] L / 

Thitsi is largely utilised in its liquid state as a natural varnish, and has the 
great merit of preserving^ woodwork. Thickened by sawdust, cow-dung ashes, 
or bone-ashes to a plastic condition, it is employed as a Cement and body 
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material or moulding substance. It may be coloured with lamp-black, gold-leaf, 
vermilion (not red lead), orpiment, indigo, etc., and applied with a brush or by 
the hand direct, or to objects revolving on the turning-lathe. When painted 
on cloth or paper the form used is very thin and pure, but on drying the articles 
are fotind to have been rendered waterproof. As a cement it is largely em¬ 
ployed in the Burmese glass mosaics, but by far its best-known property is in 
the manufacture of the so-called Burmese lacquer ware, of which there are four 
types and centres of production—Pagan; Promo ; Mandalay; and Manipur 
leather varnish. 

MELIA, LhiH.; FI Br. Ind,, i., 543-5 ; Gamble, Man. Ind. Tinibs., 
1902, 143-6; Talbot, List Trees, etc., 72-4; Cooke, FI Pres. Bomb., 
1902, i., 205-6; Prain, Beng. Plants, 1903, i., 313-4; Dutkie, FI U'pper 
Gang. Plmn, 1903, 150-1 ; Brandis, Ind. Trees, 1906, 140; Meliace^. 
A genus of trees comprising five species, natives of India and tlie Malay 

ArcHpeJagO^^cj^t^^ IZ/w,; M. indioa, Brandis, For. FI, 67; Azadirachta indica, 
Jmsieu, in M&m. Mus. Hist. Nat. Paris, 1830, 19, 221. The Neem or Margosa 
Tree nim, agas, Umba, kohwnba, vipa, taruha, hevina, thin, kamdhd, etc. A 
large tree ; according to Gamble, probably wild in the forests of the Karndtak 
and parts of the Deccan, and perhaps also in the drier, inland parts of Burma; 

elsewhere cultivated. ^ -r, xi i i j 

It is of considerable economic importance. From the bark there exudes 
a bright amher-coloured Gtjm, which is collected in small tears or fragments. 
This is said to constitute a portion of the commercial “ gi^ gattie, ’ and of 
*’ ‘ East India gum.” It is considerably esteemed medicinally as a stimulant. 
From the seeds a fixed acrid, bitter Oil is extracted, of a deep^ yellow colour 
and disagreeable flavour. As an anthelmintic and antiseptic^ it is in much 
demand, and is largely used by the poorer classes for hurnmg, hut said to 
smoke badly. The barks of trees are often painted with it to protect them from 
insect pests. By the women of Sind it is applied as a hair wash. The chemistry 
of this oil was fully investigated by the late Dr. Warden, and a detailed accoimt 
of his results is given in the Dictionary. Nim oil-cake is regarded as a useful 
fertiliser- In addition to the gum and oil, the bark, young fruits, seeds, leaves, 
flowers and sap have all medicinal properties assigned to them or ^e spoken 
of as edible. The leaves are utilised to preserve books, papers, cloths, etc., 
from ravages of insects. They axe said moreover, to be m keeping away 

mosquitoes. Hooper (jtept. Labor. Ind. Mm (Indust. See.), 1903 4, 30 1) rerords 
the results of liis investigations. Fresh leaves were distilled m water. It was 
found that a distinct allyl- or onion-smelling compound was present m the dis- 
5 . tillate. The powdered loaf, when burnt, gave ofi an odour found to prove fatal 
to insects. The extract of the loaves was intensely bitter and contamed evidence 

The sap or nim Toduy is yielded by the tree either spontaneously ot is ex¬ 
tracted artiflcially. In the former case, a clear and colourless liquid flows m 
a tliin stream or continuous droppings from ^^o, three or more 
plant simultaneously for several weeks on end. Artificially it is 
exposing a healthy-looking root, cutting it through, and placing a 
to receive the exuding liquor, which is a refrigerent, ghMo 

tonic. The Wood is durable, has an average weight of 60 to 62 lb. per cubic 
foot. Its chief use is for cart-construction, shxp-buildmg, amcultmal ®- 
ments, and in South India for furniture. The twip are 

brushes. [Of. Garcia de Orta, 1663, Goll, xl. ; TaUefShereef (F]^yfau, trai^h), 

170: Jacob Breyuius, Icon. Bar. PI., 1739, 16, t. i. ; Bu°h®m-HWton to. 
.4co. Dinaj., 1833, 164 ; Moodeen Shonff, Mat Med. M^., 1891, 100-6. Bmer 
iei, Agri. Cuttack, 1893, 186, 187, 201 ; Woodrow, Gard. m Ind., 1899, 69, , 

Mukerji, Handbook Ind. Agri., 1901, 296-7 ; Watt and Maim, 
of the Tea Plant, 1903, 411; Cunningham, Plagues and Pleasures of Ufe in Bengal, 

M. Azedaraeh, Unn.Bee. Bot. Surv. Ind., 1894, i., 70, 148, 196 ; • “j’ 

186. The Persian Lilac of Indian writers. Bastard Cedar or_ 
hak&in, deikna, ghord nim, thamaga, chein, maha-hmbo, mala/i^ ■p-jTnnlnvBn tract 
ma-ka! etc. A deciduous tree doubtfully indigenous m the Sub-Himalayan tract 
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though commonly met with up to 6,000 feet in altitude, and frequently culti¬ 
vated in India and Burma. 

Like the nim^ this species also yields a brown adhesive G-um and the seeds 
afford a fixed oil; but these are not important. It has long been used in medicine 
by the Arabs and Persians, but the Hindus seem to have neglected it in favour 
of nlm. The stone from the fruit is employed all over India as a bead, being 
perforated and strung into necklaces, rosaries, etc., and is supposed to act as a 
charm against disease. According to most writers, the wood is liable to warp 
and split, but Gamble states that the samples used at the Imperial Forest School 
for Museum cases and furniture behaved well. It is handsomely marked and 
takes an excellent polish. [(7/, Taleef Shereef, l,c. 39, 162 ; Paulus Mgineta 
(Adams, Comment.), 1847, iii., 449-50 ; Bentham, Bev, of Targioni~TozzeU% 
Journ. HorU Soc,, 1855, ix., 177 ; Moodeen Sheriff, Z.c. 99-100; Banerjei, 
Z.c. 185, 195 ; Woodrow, l.o. 233 ; Firminger, Man. Gard. Ind. (ed. Cameron), 

1904, 635 ; Der Tropenpfidnzer, Oct. 1904, No. 10, 578-80.] 

M. composita, WUld.; M. duhia, Hiern {non Oav.), in FI. Br. Ind., i., 545. 
The eisur, hadu-khajur, Umbarra, dinghurlong, mallay vembu, hevu, etc. A large 
deciduous tree of the Sikkim Himalaya, up to 6,000 feet; Khasia hills ; hills 
of Western Ghats in South India and west coast forests from the Konkan south. 
Gamble states that the wood will probably be found useful for tea-boxes and 
similar purposes, and that it should be cultivated on accoimt of its rapid growth. 
In Ceylon, the outriggers of native boats are made of it. 

MICA; Ball, Man. Econ. Geol. Ind., iii., 524; Holland, Mica De¬ 
posits Ind., in Mem. Geol. Surv. Ind,, 1902, xxxiv., pt. 2 ; Phosphatic 
Mica-Peridotites in Lower Gondwana Rocks, Beng., in Rec. Geol. Surv. Ind., 
1894, xxvii., pt. 4, 129-46 ; alsoi^e-y. Min. Prod., in Rec. Geol. Surv. Ind., 

1905, xxxii., pt. 1, 14, 63-9; 1907, xxxvi., 76. The group of minerals 
known collectively under tke name Mica have several characteristics in 
common, which vary with the combining ratios of the bases and the 
silica of which they are composed. The light-coloured micas generally 
belong to the Mnd known as muscovite, the black to biotite; other 
varieties are lepidolite and lepidomelane. It has the following vernacular 
names;— abrak, appracam, kokabdlarz, vajrdbhra (black mica), etc. 

Sources. —Though mica is one of the most widely distributed minerals in India, 
its occurrence in plates of sufficient size to be of commercial value is limited to a 
few tracts. Holland (Mem. Geol., l.c.) gives a full account of the geographical 
distribution of the known mica-bearing areas of India. The most important 
localities occur in the provinces of Bengal, Madras, Bombay and Burma, but in 
another publication (Bev. Min. Prod., Z.c.) he states that Bengal and Madras 
are the only provinces in which the mica-mining industry can be viewed as 
established and important. In the ofideial retxims, Financial and Gommercial 
Statistics, published by the Government of India, particulars are given of factories 
or works that employ 25 persons or over. Under “ Mica Mines ” (on that 
standard) there were in 1901, 17 mines employing 6,668 persons; in 1902, 16 
mines employing 7,242 persons; in 1903, 18 mines, employing 6,276 persons; 
and in 1904, 45 mines, employing 6,559 persons. Including all grades of mica 
mines, there were 9,165 persons employed on the average during the three years 
ending 1903, of which 6,694 were in Bengal and 2,471 in Madras, In 1905, 15,244, 
and in 1906, 15,723 daily workers were recorded at the mica mines. 

Outturn. —As regards the outturn, Holland observes that the published returns 
grossly understate both the quantity and value,' since they are below the figures 
usually quoted for the exports. “ As the only mica on which royalty is charged 
is that raised on Government land, and as many mica miners have mines in both 
Zemindari and Govemr^ent land, there are obvious reasons for xmderstating 
the production; and, besides this fact, the flourishing industry of stealing mica 
diminishes the returns for production without affecting the export figures. A 
considerable quantity of mica of the poorer grades is consumed in the country for 
ornamental and decorative purposes, and a small quantity of the larger sheets 
is used for paintmg pictures on, in various parts of the country. As far as the 
figures for quantity are concerned, therefore, the exports cannot be accepted as 
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an approximate expression of the production ; but as regards value, the export 
returns may be accepted as a closer approach to the figures which should express 

^ Uses, —The uses of mica depend on its peculiar combination of qualities, viz. 
its highly perfect cleavage ; its transparency to light, together with a coniparative 
opacity to radiant heat-rays ; its low power of conducting electricity ; its chemi¬ 
cal stability ; the great flexibility of its folia, combined with a high elastu^ limit 

and cons©qu6n.t power to resist violent shocks or sudden changes oi tempeiaturo. 
It may be substituted for glass in lanterns, doors of fiirna<xis, windows, as a 
glazing material for pictures, for backing of mirrors, etc. By far the largest 
CRiantity of sheet mica, however, is used for electrical purposes, loi covering 
poi’tions of dynamos and other electrical machines, h or similar uses, thin nlnis 
have lately been used for making the so-called Miuanite, in which iihns ut mica 
are made to adhere to one another by a highly insulating cement, .‘^‘cording 
to Holland, the invention of micanite has created a new opening for the use of 
the smaller grades of mica, formerly rejected as waste. In India itself mica is 
chiefly employed for decorative and ornamental purposes, vj/. in oinaiuenting 
tempies, palaces, and many of the baimors, robes, etc., employed in ceremonies. 
In fine fragments or as powder it is also used for oimamenting iiottery and fancy 
cloths, ©specially the Afridi wax-cloth (see C^thamus, p. 282). Finally, it is 
used to a considerable extent in Native medicine, and even more natiiraily and 


Exports. 


A-verages. 


Actuals. 


successfully as a manure. . 

Trade ,—For the years 1897-8 to 1902-3, it is stated that the mica Fxipoets 
averaged 19,173 cwt. with an annual value of £77,013, or £4*05 per cwt. A 
table is furnished by Flolland that shows the relative contributions of i-ho mica¬ 
exporting provinces. The two chief, Bengal and Madras, during the years under 
review (1897-1903) contributed to the average total as follows Bengal, 12,282 
cwt., valued at £52,272 ; Madras, 0,872 cwt., valued at £25,241. Of these exports 
the United Kingdom took the largest share, amounting on the average to 14,843 
cwt., valued at £50,799, or 77*4 per cent, of the total cpiantity ami 73*2 per eont. 
of the total value. Much of this, however, is sold in the United Kingdom for 
transmission to the Continent and America. The United States come next, 15*5 
per cent, of the average total quantity and 20 * 1 per cent, of the total value. 
The mica sent to America, it is stated, brought a higher price, as only the better 
qualities could face the heavy import duty imposed by the Bingloy Tariff in 1897. 
Turning to the annual statmnent of the Trade and Navigation of British India 
with foreign countries for the year ending March 1907, wo learn that the following 
were the actual exports from India during the past five years1901-2, 16,298 
cwt., valued at Rs. 10,50,511 ; 1902-3, 20,412 cwt., valued at Rs. 13,13,909; 
1903-4, 21,548 cwt., valued at Rs. 12,94,453 ; 1904-5, 19,575 cwt., valued at 
Rs. 14,68,986 ; 1905-6, 31,554 cwt., valued at Rs. 23,94,413 ; ami 1906-7, 51,426 
cwt., valued at Rs. 38,24,988. 

[Cf. Watt, Bev. Min. Prod., 1893, 23-4 ; 1894, 22-3; 1895, 47-8 ; 1896, 49-50; 
Handbooks Imp. Inst., 1893, No. 19 ; Bepts. of Ohief^ Inspector of Mines ; Morvyn 
Smith, Mica Mining, in Beng. Trans, of Instit. of Mining and Metall., 1898 ; Bept. 
on Sendee and Jhirkee Mica Prop., Hazaribagh Dist., Chota Nagpur, 1898 ; Min. 
Indust., 1898, vi., 478-81 ; 1899, vii., 509-10 ; 1901, ix., 472 ; 1902, x., 458 ; 
1903, xi-, 468 ; Dutt, Mat. Med. Hind., 1900, 76-80 ; Bunstan, in Agri. Ledg., 
1900, Nos. 2, 24 ; Mica Deposits of Ind., Bull. Imp. Inst., No. 1 Board of Trade 
Journ., supph, May 21, 1903, xlix.~L ; Imp, Inst. Tech. Bepts., 1903, 27-34; 
Watt, Ind. Art at Delhi, 1903, 211, 231-2.] 


D.B.F. MORINDA, Linn. ; FI. Br. Ind., iiL, 155-8; Watt, Affri. Ledg., 

V., 260 - 76 . 1895, No. 9 ; Gamble, Man. Ind. Timbs., 422 ; Talbot, List Trees, etc., 
AlDye. 1902, 196 ; Prain, Beng. Plants, 1903, i., 572-3 ; Cooke, FI. Pres. Bomb., 

1903, i., 613-5; DutMe, FI. U'pfer Gang. Plain, 1905, i,, pt. 2, 426-7; 
Bxandis, Ind. Trees, 1906, 392 ; Kubiace;®. A gemis of erect or climbing 
sbrubs or trees wbick comprises about 40 species^ all tropical. Of tliese 
seven are natives of India. 

M. angustifolia, Soxb. ; Bee. Bot. Surv. Ind., i., 248,347. Theddrw haridrd, asugach, 
chenung, ban hardi, yiyo, etc. An evergreen bush of the Eastern Himalaya 
ascending the hills to 6,000 feet in altitude ; Assam; Eastern Bengal to Tenas- 
serim. 
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THE AL OE AOH DYE 


Togari 

Wood- 


Cultiva¬ 
tion. 
Influence of 
Anfline. 


Production and 
Biennial. 


MORINDA 

CITRIFOUA 

The young roots (more especially the root-bark) yield a good yellow Dye 
■which IS used iairly extensively by the Natives of Eastern Bengal and Darieelinc' t, 
also by those in Assam, and to a small extent in Burma. In Darl^linrS the 
Garo hills, McCann writes that the dye is prepared by poimding the bark of the 
root and boiling it m ivater, then straining and boiling over again till the required 
consistency is obtained. In dyeing cotton yarn or cloth, certain ingrediente that 

ae. t as iiiordunts or acids to brighten the colour are used along with the morinda 
^tiact, or other dyes are oiiiployod along with it, to produce brilliant reds. 

^f'dvSmr^‘'^+1 ■‘■n -'hwii, 189(i, 35) gives full particulars of the system 

ot dyeing with itofinau nnuuMtijoUu that prevails in Assam Chins of the bark amow, 

p. 1053), by most writers said to bo the chief mordants employed. Wf. Mason, 

and/Is Pcop/c (ed. Tlieohald), 1883, ii., 422.] ^ mam, 

M. citrtfoUa, i/n». : M fmctoria, Roxb. ; Watt, Agn. Ledg., 1895, No. 9, 2 plates. 

A plant often called the Indian “ Mulberry,” or Togari Wood of Madras; \ uch, 
hamndi, mranyt nma, nuna, sim, muddi, nyah-gyi, etc. A small tree or arge 
bush iornierly widely cultivated throughout. India; but within the past few years 
the industry lurs bixm entirely rumod and the cultivation practically abandoned. 

_ 6«K/va«oi,._l ho cultivation of has been discontinued, or nearly so 

since tho introi uetioii ot anihiio dyes. In many districts where it was fon^rlv 
a prohtahln industry, as m the Central Trovinees and Berar, it has for several 
years been practically discontinued. A full aoooimt of the methods of cultivation 
aiul powitioii of the mduatry is given in the Agricultural Ledger {Lc, 137-9) It is 
there stated that the crop was formerly very profitable. One of the most striking 
oatiiros the circumstance that from a pereimial tree, which may attain a 
height of 30 to 50 cot a biennial _ field-crop had been produced that rarely 
oxochhuhI a iuugiit ot 1- though it flowered and fruited freely. 

^ I'lie soil was ]uvpared as for other crops. It was ploughed throe times, cleared 
ot WiM‘ds and sown m Juno The seed was procured from previous field-crops Sowing 
and put through a })rocoHs of speeiai preparation. This was the choti-al, and was chotUai 
he crop o.x(>Insively gr( >wn in certain localities, such as the Anjangaon neighbour- 
IkkkI. In other villages a crop known as moti-al was also grown, the seed for Moti-al 
which wuH ohtanuHl from trees which gwow near by, and not from the previous 
licild-stock. I he fruits were collected, piled in a heap till they turned black and the 
pulp isoftenod. This was accomplished in three or four days. After separating 
the stieds by breaking the fruit on stones or by the 7 nogra (mallet), the seeds 
wore piled togetluu’ for fiftcKUi days. To remove the remainder of the pulp the 
seeds were placed in baslcets and sunk in the river and finally spread out to dry. 

About 40 ib. wtH’O drill-sown to the acre. The motLal often flowered and fruited 
t he lirst year, ami would <'ontinue to do so during the second or even third. At 
tlu^ village of Anjangaon, the choiLal crop was usually gathered in the third year 
and dug up somewlu‘re, iu November to January. Sandy soils were beat suited, soUs 
black soils being too hard for the roots to penetrate. The Anjangaon cultivators 
<‘onsidt'rod the three-year-{>ld crop to bo the best. After the roots wore dug up 
and separated from tlui stems, they were cut into small pieces, spread out to dry, 
and in eiglit to twelve days were ready for market. The al crop was followed 
by tuitton, which in its turn was followed again by aL 

.- A full account of the Native methods of utilising the dye is given in Dye 

the nictiomirg, fldio reader should also consult the Agricultural Ledger {lc. 

141-4), where it will b© found an account of the process in Gondal, Kathiawar, 

has been^(Hmtributed by Mr, M. J. Bharwada. A widespread opinion prevails. 

among Natives that textiles dyed with al are pi’otected against the depredations Protection from 

of white aiits; and if this wore so, it would be a powerful argument in favour White Ants. 

of it.s (\xt(‘nded ust^, instoiui of its discontinuance, but the matter has never been 

Kcientifl(*ally <.‘onfirmod. Some years ago the dye was thoroughly investigated by 

Brof. Hummel and Mr. Perkin of the Yorkshire College, Leeds. They found that 

the root doevs not dye in its original condition, but that either the glucosides must Method of 

first be hydrolysed or that certain acid substances must be removed. The former 33yeiiig. 

is ejected by boiling with acids or alkalis, or by fermentation. The process of re- 

inoving the acids consists in wcishing the powdered root three times, two hours each 

time, with water. The last steeping may occupy twenty hours. The dye-bath is 

then charged with the washed root and 1-5 per cent, of its weight of sodium car- Sodium 

bonate or 1 per cent, of chalk. The temperature is gradually raised to the boiling- Carbonate. 

point and the colours cleared with boiling soap solution. {Of, Forster, PI. Esc.y 

1786, 41 ; Rumphius, Herb. Amh., 1743, iii., 159 ; Himter, Morinda and Its 
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Seasons?. 



HORSB-EADISH TREE 


MORUS 

AX^BA 

White M'ol'berry . lu-iUMim-, Or Ooww., 1813, i., 276 ; Bennett, 

Uses, As. Bcs., 1796, w., 3^44 -ho • Mason, l.c. ii., 422 ; Fharmacog. 

f£ Si. , Yt”- ‘ 

S:-^s 

shrub of South India and asconding\ho hills to altitudes of 

to Burma, Ceylon, S'tid the Malay 1 tnu.^,'^^^^ which is employed in Java 

rll -a oMy ^ a «ry 

Tech. BepU., 1903, 217-8, app.] 

MORINGA PTERyGOSPEBMA, 

W ««». 19M; Cook., K 

cS.S’toSdl tat v»y —...ly cuWvatd 

near homesteads, especially “ turns gradually to a nia- 

It yields a Gum winch is whi ..i-nHruT* hac-iyinu nerieB, but owing to its 

hogany colour. It belongs to tlio tragac< Vroiu the seeds a clear, limpid, 

dark colour is of no European commerciu ^ Both this oil and that 

almost colourless Oil Ben Oil, and are highly valued 

from -w- aptera. jusi., avB comnitru j i.owovor, but seldom mado m India 

as lubricants by ■watch-makers. 1 'owintr lo its'power of absorbing and 

and does not form an article of export Th^ two flowers in 

retaining odours, it is fairly largely emj I J, _ y P March and April. Loaves, 

p.ta.„y .T*.?!»f“.S’.;?'s-'S:kl 3 “S £.-hS£ “i. iU«™ »»<> 

lie pod IS. also made 


Javan 
Bed Dye. 


V., 276-a. 

Horse- 

radisli. 


(^um. 

Ben Oil. 

Perfumery. 

Pot-herb. 


V., 27er-84. 
IVCulberry. 


White." 


Pruit Edible. 


WAmviMt * / ...... — 

Maniiacrtpv ^^xxuwiuo, .. - Butdianan-Hamilton, 

Banerjei, Affrj. Baz. Med. huL, 1897. 

Barh Ind, Pharmacol, Sept. 

96~7 ; Butt, MaL Med, Htnd., 1900, 117- 9.J 

MORUS, FI. Br. Ind., v.. 491-3 ; Gamble, Man. M. 
Timbs., 1902,634-6; Talbot, List Trees, etc., 1902,324; Pram, 

1903 ii. 967-8 ; Brandis, Ind. Trees, 1906, 612 ; Ubticace.®. A genus 
of trees or shrubs. Three species are said to he natives of India, of ^ 

?L St llX is M. dticu. The economic information regardmg 
each species cannot he accurately separated, as all possess very sim ar 

Unn ■ the White Mulberry, tut, m, chinni, satur, uppu nute, etc. A 
smMl*d1ridurs tr^ in Northern and Wos^m 

Northern India and Trans-Indus country up to l iyOO feet. It » the cniet m 

berry used for silk-production in the PanjAb and j February and 

and there are many varieties according to locality. It flowers in l obruwy 
^e frSnenTin May and June. The wood weighs from 38 to 66 lb. por ontac 
foot (Gamble), and is employed for building, sfrt. 

cultural implements. [C/. Bentham, iJet^ o/ largiwt- Wnrld 1897 243' 

II 1866 ,’^ix., 170-1; Dodge, Ueefu imreB^nts of 1897, 243, 

Hosie, PepL on Prod* of Sm eh uan, China, 1904, No. o, 17, bU, >£>.J 
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THE MULBEBRY 


MOSCHUS 

MOSCHIFBRUS 


M. indica, Unn.; tut, nuni, chhota himhu, mekrap, singtok, karan, jo-kul, ambor, 
kamb%h-^ucli Uppal-nerali, posa, etc. A moderate-sized deciduous tree of the 
Lower Himalaya and Sub-Himalayan tract from Kashmir to Sikkim, ascending 
^ Burma at 4,000 feet; cultivated elsewhere 

m JNorthern India and the Nilgiris for purposes of sericulture. 

districts of India proper, the mulberry is reared on what is 
called the bush system, not the tree system that prevails, for the most part, in 
Lurope. It can apparently be grown on any description of high and well-drained 
land, but it is said to do better on loam than on stiff clay or on sandy soil. Deep 
cultivation is absolutely necessary, and in some parts of the country, as for 
example, in Bogra in Eastern Bengal, where the mulberry is attempted on land 
annually inundated, the method prevails of raising the land in ric&es. Soil is 
dug out from the sides and thrown on the top of the ridges, the result being 
the formation of bands of land (upon which the mulberry is raised) 3 to 6 feet 
wide and 3 to 4 feet above the rice-growing intervening strips. The follow¬ 
ing IS the system pursued in the Bardwan district of Bengal, which may be 
accepted as representative of that which prevails through the chief districts 
of Inchan mulberry silk-production. When the rains are over, the land is dug 
to a depth of about 18 inches, from September 15 to November 15. The field 
is then ploughed twice, levelled and well watered. Propagation takes place 
from November 15 to December 15, and is made by cuttings set in holes 18 
inches apart, each hole being 18 inches in diameter and 6 inches deep. When 
an exhausted crop is cut down, the plants are divided into pieces 9 inches long 
^ 1 ?^^ and all thin, dry stems being rejected. The cuttings are then tied 
intc) bundles. A pit is excavated near a tank, and the bundles of cuttings are 
sunk in mud at the bottom, to the depth of a few inches. They are kept in that 
condition for about a month, and watered till the buds have put forth shoots 
about 2 inches long. When this happens, they are taken out of the mud, planted 
horizontally in the fields, as above described, one to three in each hole covered 
with earth, and watered once a week till they take root. When the plants are 
about a cubit high, the whole field is flooded, but when they are 2 to 3 cubits* 
high, irrigation is necessary only once every 14 or 2 months. In February- 
March the plants are fit for leaf-plucking. After the May plucking the field 
should be hoed, and at the end of Juno and begiiming of July weeds should be 
smothered by turning up the soil. Before the commencement of leaf-plucking 
in the second year, the field is top-dressed with pond mud, about 400 maunds 
per higha. The plants are thus treated once every 3 years and are kept 
up for 10 or 12 years, when they are cut down to the ground. By hoeing and 
manuring, however, new plants spring from the stools, and these may be kept 
growing for a further period of 5 years, when a new field is regarded as 
necessary. 

The fruit is edible, and employed in Kashmir in the distillation of spirit; 
fruit, bark and root are all medicinal. The wood is very similar to that of 
M, a met, and is used in Assam for boat oars and furniture. Stein mentions that 
he found a saddle made of mulberry-wood in ruins explored by him in Khotan, 
of the third century (see Paper, p. 863). [Of. Marco Polo, Travels (ed. Yule), i., 378 ; 
Buchanan-Hamilton, 8tat. Acc. Diriaf., 1833, 210-4; Roxburgh, Pepts. on 
Cultivation in Maniif. Cotton-wool, Raw Silk, etc., B.I.G. (ed. 1836), 66 et seq. ; also 
Wallich, 130 et seq. ; Kew Bull., 1889, 27 ; Lawrence, Valley of Kashmir, 1895, 
82 ; Ind. For., Aug. 1895, xxi., 287-9 ; Max and Bertha Ferrars, Burma, 1900, 99 ; 
Woodrow, Card, in Ind., 1903, 78 ; Firrninger, Man. Card. Ind. (ed. Cameron), 
1904, 211 ; Butler, Mulberry Disease in Kashmir, in Agri. Journ. Ind., 1907, 
ii., pt. i., 97-8 ; Stein, Ancient Khotan, 1907, 130, 332.] 


Musk-deer 

Bjinalayan, 


Bush versus 
Tree. 


Eleyated Soil. 


Seasons. 

Propagation, 


Preservation of 
Cuttings. 


Irrigation. 

Leaf-plucking. 


Pruit and 
Spirit. 

Timber. 


MOSCHUS MOSCHIFBRUS, Linu .; Blanford, Fa. Br. Ind. D.E.P., 
(Mammalia), 552-3 ; CerviDj®. The Musk-deer, hastura, mushJc, raos, 58 - 62 . 
Tous, la-lawa, rlb-jo, hena, mussuck-naba, etc. Musk- 

A solitary animal, more than two being seldom found together. It "frequents deer, 
wooded slopes, often very steep. Is very active and sure-footed and pro¬ 
gresses by a series of bounds. Is by no means shy, where it has not been much 
huLnted. Is of nocturnal habit and not much larger than a greyhound. Of all 
ruminants it is reported to eat the least, and although no connection can be 
traced between the nature of the food and the production of musk, those 
reared in forest-clad mountains are better than those met with in open 
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Follicle. 


Yield. 

Price. 


Trade 

Qualities. 


Musk-pods. 
Grain Musk. 


Trade. 


iVfTT^ A 

Plantain THE MUSH-DEER 

■nict+ribnfcion rocky country. Occurs on the Himalaya west to Gilgit and east to Sikkim, 
^g^ally at altitudes of 8,000 to 12,000 feet, and is also met with in Tibet and 
Centri Asia as far as Siberia. The.rutting season is in January, the period of 
o-estation about 160 days, a single young one being usually produced. 

Musk is the contents of the abdominal gland—the prseputial follicle. Within 
is a secretion that looks like coagulated blood, has a greasy touch and a strong 
penetrating odoui*. It is only developed in the rutting season, and as sold is a 
brown, soft mass possessed of the welhloiown odour. An oxmce is about the 
average produce of one animal. Good and pure pods fetch from Rs. 10 to Rs. 16 
accordino- to size, but they are often much adulterated with blood and other 
material.'^ Musk-deer are snared or shot to secure the “ musk-pods,” but the 
flesh is said to be well-flavoured and not at all tainted, as might have been ex¬ 
pected, with the penetrating odour of the musk. The males smell of it, but the 

females never do so. . /ix xt, 

There are recognised in trade three chief grades, viz., (1) the Cabardien or 
Russian musk ; (2) Assam musk (which includes all grades of Indian musk); 
and (3) Tonquin or Chinese Musk. The Assam and Tibetan musks reach Europe 
via Calcutta. When dried within the follicle, it bears the name of “ Musk-pods 
when scraped out and sold in granular form^ it is called “ Grain Musk.” It is 
shipped in ba^s enclosed in wooden or tin-lined chests that contain about 200 
pods In the'victionary will be found an interesting note on the Bashahr Musk, 
contributed by Mr. G. G. Miniken. The Himalayan Musk has been known from 
ancient times and Baber in 1519 refers to it, but witliin the past decade or so 
the demand for the Indian article seems to have been declining. 

The following were the exports to foreign countries :—In 1899-1900, 611 oz., 
valued at Rs. 11,900 ; in 1900-1, 647 oz., valued at Rs. 18,873 ; in 1901-2, 309 
oz valued at Rs. 13,320; in 1902-3, 44 oz., valued at Rs 1,500; in 1903-4, 63 oz., 
valued at Rs. 2,425 ; in 1904-5, exports nil; in 1905-6, 223 oz., valued at Rs. 
11 180 ■ and in 1906-7, 668 oz., valued at Rs. 14,500. Capital (Oct. 20, 1904) 
gives an instructive account of the traffic in this substance and exhibits the 
official statistics of imports into Bengal from Tibet and Bhutan for 16 years 
prior to that date. The Bhutan had preserved a mean valuation of Rs. 15,000, 
while the Tibetan had fluctuated from a valuation of Rs. 3,343 to Rs. 1,27,144. 
“The official valuation of the Tibetan musk last year was Rs. 40 per oz. and 
that of Bhutan Rs. 32. The price of the Tonquin musk in England has been as 
high as 1195. an oz. and as low as 45s, Ten years ago the price was from 905. to 
955 the oz The latest quotations in the London market for genuine grain 
musk of good quality is 72s. 6d. to 75s. per ounce.” [Of. Marco Polo, 
Travels (ed. Yule), ii., 35 ; Baber, Memoirs (Leyden and Erskme, transl.), 
313 ; Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 186-7; Tepy, Voy. 
E. ind., 1655 (ed. 1777), 109 ; Tavernier, Ym^;cZ5 (Ball, transl.), u., 143-6, 
258-60 ; Linschoten, Voy. E. Ind. (ed. Hakl. Soc.), ii., 94—5; Pyrard, I^2/* E. 
Ind., 1601 (ed. Hakl. Soc.), ii., 359; Ti\jBX,NewAcc.E. Ind.a^Perx, 212 ; Bo^, 
El. Sin. Z ; Birdwood and Foster, E.I.C^ First Letter Booky 131, 255, 261, 287, 
428 etc.^; Milburn, Or. Comm., ii., 513-4 ; As. Bes., 1832, xvii., 15 ; Kirkpatrick, 
Kinadom of Nepaul, 131 ; Hoffmeister, Travels Cont. Ind. (Engl, transl.), 323; 
Brandt, and Ratzeb., Med. Zook, 1829, i., 41-5, t. 7 ; Paulus Mgineta (Adams, 
Comment.), 1847, hi., 468-70; Rockhill, and Tibet 71 ; Cordemoy Le 

Prod Colon. TOrig. Animale, 1903, 362-5 ; Fulton, Notes on Mammalia ofOhitral, 
in Journ. Bomb. Nat. Hist. Soc., 1903, xiv., 760 ; Waddell, Lhasa and Its Mysteries, 

1905, 483.] , . 

Musk Substitutes.—The term “Musk ” is in cornmon usage applied m com¬ 
pound names to a number of products of both animal and vegetable charactOT, 
possessed more or less of the scent of the true perfume. Amongst these may be 
mentioned the mnsk-rat (or shrew); the musk-plant (iiftou.i..* 
and the Abeimonehtw of India {athiHctis Jiheimosch^w). The last mentioned is 
the only substitute that has so far attracted serious attention, but the expm- 
ments in its cultivation on a commercial scale cannot be regarded as havmg 
proved successful. 

BJB.H., MUSA, Linn. ; FI. Br. Ind., vi., 261-3 ; Bheede, Eort. Mai, 

V., 290-307. i7j tt. 12-4; Eumpliras, Herh. Amh., v., 130, t. 60; Hugtes, 
Banana. Barbados, 1750, 184, t. 16 ; Eoxbnrgh, Coromandel PK 

Journ. Agrl-Hort. Soo. Ind., 1867, xiv., 295-301; n.s. 1878, v., 112-68, 
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MUSA 

THE SPECIES OP BAHANA sapibntum 

Banana 

Baker, Ann. Bot, 1893, vii., 189-222 ; KewBull, 1894, 229-314; Gamble, 

Man. Ind. Timbs., 1902, 723 ; Prain, Beng. Plants, 1903, ii., 1050; 

Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 204-9 ; Scbnmann in 
Engler, Pflanzenr., iv. (45), 13-28; Scitaminejs. 

A genus of tree-like kerbs with thick stems largely composed of the 
convolute leaf-sheaths. It contains some 40 species, several of which 
are often considered as mere cultivated varieties. 


M. sapientum, Linn.; The Banana, Mia, JcacJi-hula, kantali-Jcela, muz, 
vazhaif, fazTiam, anati, ariti, bale, vasha, ya hJiaing, etc. A perennial herb, 
8 to 15 feet in height, indigenous in the hills of Bihar, the Eastern Himalaya 
and the mountains of Assam, Manipur and Burma, ascending to 4,000 
feet; cultivated throughout India and the tropics. By some writers the 
Plantain is considered a distinct species, and placed under the name 
31, j^aradisiaca, but by most authorities it is simply a cultivated variety 
of 31, sapientimv. According to Schumann, both should be placed 
under M. paradisiaca, 

J. G. Baker, in the Flora of British India, gives ten different forms 
of this plant. The more important of these from the Indian standpoint 
are :— 

M. Dacca, Homn., Prod. Monog. Sait., 1862, 41. Distinguished by the 
pale green leaves and stem, white pruinose below, the petiole having a broad 
red border and the fruit being pale yellow. Cameron adds that the tip and stout 
stalk remain of a bright green, while the fruit is still firm on the bunch when fully 
ripe. Cameron also suggests that this is the Daccoe or Dacoc^-Martahan; 
is doubtless the dhakkai described by Liotard as abundant in Eastern Bengal. 

M. Champa, Hort . Stem and mid-rib of the leaf red, fruit pale straw- 
coloured, about 6 inches long. Cameron makes two forms. These are the 
Champa —the finest of all the plantains, but not fit to be eaten till it can be 
removed from the bunch without the slightest effort: and the OMm-Ghampa, 
which differs only from the preceding in being much smaller (in fact, not much 
larger than the thumb). These two are the plantains most generally seen in 
Calcutta. 

M. sikkimensis, Kurz. A wild form. 

M. paradisiaca, Umn. Fruit large, long and firm—the field plant of India gener¬ 
ally; is eaten only after having been cooked. This is the plantain of Cameron, 
while M. liaeca and M. Chumpa. above, with the Bombay red fruit below, would 
be the Bananas of India. Under this form should be included the kuntela and 
hach-kela, the large coarse fruits eaten by the poorer classes throughout India. 

^ M. corniciilata (Rumphius), Kurz, a form closely resembling iwr. paTaaisiacu, and 
its representative to a large extent in Western and Southern India. 

M. textilis. Nee (see below). 

M. arakanensis, Ripley. In the Flora of British India tliis is simply men¬ 
tioned as a fibre-yielding form, but Capt. Ripley sent to the Agri.-Horticultural 
Society of India (in 1857) 19 forms of Arakan plantains, each possessing special 
properties of its own, some having red, others pale yellow, and still othei:s dull 
white fruits. The one which he specially designated M. €iraNa»%ensi» yields, 
he s^s, both a fine fruit and a useful fibre. One of these Arakan plantains— 
the Royal Blantain—^he further observes, bears fruits 15 inches long. The most 
characteristic plantain of Burma much resembles the Bombay red plantain, 
which Cameron calls :— 

M. rubra, Firminger (non Wall.j; Baker, Ann. Bot., vii, 221; ram-kda 
or Red Plantain. This is a remarkably fine fruit; in flavour and buttery con* 
smency recalls the Dacca plantain. The plant is unmistakable at a glance, as 
it has the stem and leaf-stalks and mid-ribs of a dull red colour, as also, the flowers. 
Ihe fruff/ IS about 7 inches long and rather thin, is at first of a very dark red 
colom, but ripens into a yellowish red. Though not very common in India as 
a whole, it is the characteristic better-class plantain of Bombay. Hence the 
plantams of Calcutta and Bombay are widely different, both in appearance and 
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History.—The name “ Banana ” is very seldom used by the Eno-lish in Tnd‘ 
though it is universal in the fruit-shops of England. In India all kiads are in^q’ 
criminately called plantains. But neither name would appear to be orie-in 
Indian. The plant grew in Palestine before the Crusades. Garcia de Orta 15n 
(GoZZ., xxii.), says the word came from Guinea, and that the Arabs eall‘‘tli ^ 
tigs ” ‘‘ Musa ” or “ Amusa,” names which of course come from the Sansk't 
mocha. The origin of the name “ Plantain ” is perhaps even more obscure I 
Hobson-Johso7i it is said that according to Oviedo (1516), '‘it or rather 'nlata ^ 
appears to ha\’e been tlio name under which the fruit was first carried T 
the W. Indies.” But according to Oviedo the plant was improperly so 
called, as it was quite another thing from the platanus described by Hiav 
Early mediaeval travellers generally call the fruit either “ Pig of Paradise ” 
or “ Fig of India,” and in the West Indies to-day the common small plantains 
are called figs. Ligon (Btst. Barbados, 1057, 80-2) is perhaps the first author 
who attempted to describe and figure the two plants, calling them by the names 
of banana and plantain. {Gf. Joret, Lea PI. dans L'Antiq., etc., 1904, ii., 301-2 ] 

Cultivation .— The plantain is cultivated very nearly throughout India 
except in the extreme north-west and from sea-level up to 5,000 or 6 00() 
feet in altitude. In certain localities large gardens (of many acres)'are 
planted almost exclusively with the fruit, and the produce is systematically 
sent to Calcutta, Bombay and other large towns. More frequently it is 
cultivated merely in small patches around the homesteads and for home 
consumption. Throughout the plains of India the plantain is extensively 
produced, especially along the banks of rivers, canals and tanks. Many 
distinct races exist and these may be grouped under two heads, those 
grown for their ripe and those for their half-ripe fruits; the latter 
being used as green vegetables. The vegetable forms are known by the 
general name of kacJi~kela and are raised on inferior lands as field crops. 
The fruit forms require more currelul cultivation and on garden soils. KacJi- 
kela plantains will grow on almost any soil except stiff clay and barren 
sand, but both field and garden varieties do best on newly raised earth, as, 
for example, on embankments. On laying out a garden it is customary to 
excavate a tank and to plant as a first crop, on the new soil spread on the 
surface around, a quantity of plantains- 

Propagation is entirely by rooted cuttings or portions secured from old 
stools. These may be deposited in holes made within fields of standing dus 
paddy, Imchu {Coloeasla mitiquormn), began {Solanimi Melongena) 
or turmeric {Curcuinu longa). The pits or holes are ordinarily 12 to 15 feet 
apart and the transplanting is usually made in the rainy season (beginning 
of June to end of July). The pits should be about a cubit deep and manured 
with cow-dung. When the secondary crop is off the field (April 15 to 
June 15) the ground is ploughed two or tliree times. The plantains begin 
to bear fruit one year after setting, and the ground is then usually devoted 
to the plantain crop alone. When a sufficient bunch of fruit has set, the 
pendent extremity of the inflorescence, with its remaining flowers and con¬ 
spicuous bracts, shoxxld be cut away, so that all the available nourishment 
may go to the formation of fruit. No clump should at one time have 
more than three suckers at the base. Extra suckers that appear must be 
removed in June or July and transplanted into fresh ground. When the 
bunch of fruit has ripened and been cut ofi, the stem should be severed at 
the base, so as to make room for the other fruiting stems of the stool. The 
cost of cultivating 100 trees has been estimated at Bs. 12-12 annas, and 
from 300 to 600 bunches of fruit may be obtained, which fetch about 
Bs. 150 per acre per annum. 

Of the Madras Presidency it is stated that plantains are grown chiefly 
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on wet lands. The land is thoroughly ploughed and the shoots planted 
in pits, almost any month, hut more especially during the monsoons. 

Cameron {For, Trees Mysore and Ooorg, etc., 323) suggests that planting 
should he made every two months so as to keep up a succession of fruiting. 

Irrigation is effected hy flooding the soil, and after the water has soaked in Flooding, 
for a day, the superfluous water is run off through drains. The land is 
then hoed once a month, and three months after planting a surface dressing Duration, 
is given of wild indigo and dung. Hoeing is stopped as soon as the flowers 
appear, hut begins again after gathering the crop. The plants last three 
to four years. 

Pood and Fodder .— Plantains, after mangoes, are the commonest and Food, 
most highly prized of all Indian Fkuits, while the coarser kinds constitute 
one of the staple articles of diet in many parts of India and the Malay 
Peninsula, being mostly cooked before being eaten. It has been 
proved that the produce from one acre will support a much greater value, 
number of people than a similar area under any other crop, and the im¬ 
mense yield may be preserved for an indefinite period by drying the fruit 
and preparing meal from it. Plantain meal is made by stripping off ^eai. 
the husk, slicing the core, dr^ng it in the sun and then reducing it 
to a powder and finally sifting. It is calculated that the fresh core 
will give 40 per cent, of meal, and that an acre of average quality will 
yield over a ton. [Cf. Bhaduri, Reft. Labor. Ind. Mus. (Indust. Sec.), 

1902-3, 26.] 

In the Kew Bulletin of 1894 will be found a complete review of the 
available information regarding the production and trade in the bananas 
and plantains of the world. The recent demand has given the West Indies West indies, 
a new and profitable industry. There seems no very good reason why 
India should not participate in the supply of the finer bananas. 

Besides the fruit, other parts of the plant are used as food. The flower- Mowers, Bditie. 
heads of many kinds are cooked, generally in curries, and the inner portion 
of the stem, called thor, is also ediWe. The shoots and tops of young plants 
are occasionally used as a vegetable, and are given as fodder to sheep and Fodder, 
cattle. The outer sheaths are valued as elephant-fodder, and the root- 
stock is said to be given to cattle to increase the quantity of milk. [0/. 

Reft. Labor. Ind. Mus., 1900-1, 24.] 

Industrial Uses .— For long the Fibbe of the plantain has been used by Fibre, 
the Natives of India for cordage purposes, mats and coarse paper. It early 
attracted attention from the fact that it so closely resembled Manila hemp, 

(the product of M. textilis), though it is not so strong as the latter and 
can never hope to compete "with it in the European markets. The special 
Arakan form might, however, prove a useful substitute for the true Manila 
hemp, and is worthy of special attention. Moreover, vast numbers of the 
common plantain stems are available for extraction of the fibre, and as at 
present these are simply thrown away, eflorts have been made in recent 
years to encourage the extraction of the fibre as an additional source of 
profit. The rapidly increasing demand for cheap string to be used as cheap string. 

“ binders ’’ should render this suggestion of interest to both the cultivators 
of the fruit and the cordage manufacturers. The subject of the wild species 
of Musa as sources of fibre has aroused some attention, and it seems 
possible that this idea may come to be of value, especially in some portions 
of Burma. The chief difficulty in the utilisation of plantain stems as 
sources of fibre or as paper materials is the expense of collecting and carting Paper Material. 

789 





MUSA 

TEXTILIS 


Medicine. 


Manila 

Hemp. 


Cultiva¬ 

tion. 

Soils. 

Plantations. 

Yield. 

Separation of 
Pibre. 


Strength and 
Lightness. 

Paper. 


Supply of Mbre. 
Price. 


THE MANILA HEMP PLANT 

to the factory. Profitable results are only likely to he attained with large 
plantations. 

In Medicine, the unripe fruit is considered cooling and astringent. 
The young leaves are used as a dressing for blisters, burns, etc. The root 
and stem are reputed to be tonic, antiscorbutic and useful in blood dis¬ 
orders and venereal disease. 

[Of. Baber, Memoirs, 1519 (Leyden and Erskine, transL), 324 ; Acosta, 
Tract, de las Drogas, 1578, 73-7 ; Prosper Alpinus, De PL JEgypti., 1592, 33; 
Linscboten, Voy. E, Ind., 1598 (ed. Hakl. Soc.), ii., 40 ; Pyrard, Voy. E. Ind. 
(ed. Hakl. Soc.), 1601, ii., 364, etc. ; Piso, De Med. Bras., 1649, 75 ; Terry, Voy. 
E. Ind., 1655 (ed. 1777), 91 ; Boym, El. Sin., 1656, B. ; Mandelslo, Travels, 
in Olearius, Mist. Muscovy, etc,, 1662, 138 ; Herbert, Travels, 1677, 333; 
Munting, Phytographia Curiosa, 1696-1702, 2, if. 4, 5 ; Labat, Nouv. Voy. aux 
Isles de I’Amerique, 1724, i., pt. 1, 219 ; {Musa Ensete) Bruce, Travels in Africa, 
1790, V., 36-41; Buchanan-Hamilton, Stat. Acc. 1833, 190-1; Paulus 

Mgineta (Adams, Comment.), 1847, iii., 465-6; Boyle, Fibrous PI. Ind., 1855, 
61-90 ; Asa Gray, iSc. Papers, i., 1889, 344; Sen, RepU Agri. Stat. Dacca, 1889, 
39-40; Nicholls, Texibook Trop. Agri., 1892, 159; Banerjei, Agri. Cuttack, 1893, 
119; Pharmacog. Ind., 1893, iii., 443-9; Cox, Man. N. Arcot, 1895, i., 266-7; 
Duncan, Monog. Dyes and Dyeing in Assam, 1896, 36 ; Dodge, Useful Fibre Plants 
of the World, 1897, 245-7 ; Kew Bull., 1898 (add. ser. ii.), 97-105 ; Woodrow, Gard. 
in Ind., 1899, 485-6, 489; Foreman, Philippine Islands, 1899, 323-6; Ind. 
For,, Feb. 1900, xxvi., 90 ; Mukerji, Handbook Ind. Agri., 1901, 334—5 ; Basu 
Cult, of PI. in Assam Valley, Agri. Dept. Assam. Bull., 1901, No. 7 ; West Ind. 
Bull., 1901, ii.. No. 4, 265-70; 1904, v., No. 1,53-61; 1905, vi.. No. 2, 99-103; 
Vencatraman Aiyar, Plant Fibre Indust., 1902; Proudlock, Machines for 
Extract, of PI. Fibre, in Dept. Land Rec. and Agri. Mad. Bull., 1902, ii., No. 47 ; 
Ind. Agrist., March 1906, xxvi., 140-2 ; Drieberg, Banana-flour, in Trop. Agrist., 
1906, xx\i., 140-2.] 

M. textilis, Nee ; FI. Br. Ind.,Yi., 263; Manila Hemp. A native of 
the Philippine Islands and experimentally cultivated in India for its fibre, 
especially in the Andaman Islands and in the Arakan hills. By the 
Natives of the Philippines both plant and fibre are called Abaca. 

It is said that the plant thrives best on soils largely composed of decayed 
vegetable matter. Hilly land, about 200 to 500 feet elevation, is considered more 
suitable than low-lying land. The Manila hemp plantations are situated where 
there is a rich volcanic soil and where the climate is hot and humid with a heavy 
rainfall. Plantations are usually established by means of suckers put out when 
about 3 feet high and placed 8 to 9 feet apart. The land is cleaned of weeds twice 
a year and the first crop is reaped at the end of the second year after planting, 
though a full crop is not obtained till the fourth year. The stems are ready to 
be treated for fibre just before the trees begin to flower, when they are cut about a 
foot from the ground and the leaves removed. Each stem is then stripped into 
its component layers (or leaf-sheaths). In other words, each leaf-sheath is usually 
cut lengthwise into three strips about 3 inches wide. The outer leaf-sheaths 
contain a coarser and stronger fibre than the inner, while the fibre from near the 
middle is of a fine silky texture. 

In preparing the fibre, each strip is taken by hand and drawn between a 
blunt knife and a smooth board attached to a light frame. This process removes 
watery particles and pulp. The fibre is then dried in the sun and packed in bales 
for shipment. The chief characteristics of the fibre are its great strength and 
extreme lightness. Hence it is eminently suited for rope-making. The waste 
materials and worn-out ropes afford the much-prized Manila-paper. The im¬ 
portance of the Mmila fibre in the commerce of the world may be judged of 
from the fact that in official statistics it is stated the annual production comes to 
close on 1,000,000 bales, which go to the United States and Great Britain in about 
equal proportions. In the trade returns of Great Britain, the Bhilippine and 
Ladrone Islands are shown to have supplied hemp on an average (1902-6) of 
over 50,000 tons, valued at ^ fully If millions of pounds sterling. It is stated 
that Manila rules the market of white fibres and that it has ranged from £14 to 
£60 a ton, the average price being from £25 to £30 a ton. 

[Of. Boyle, l.c. 64-9 ; Mason, Burma cmd Its People (ed. Theobald), 1883, 
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MYRISTICA 

FRAGRANS 
IJ^utmeg and Mace 

ii., 204 ; Kew Bull., 1887, 1-3 ; 1895, 208 ; 1898, 15-8 ; Morris, Cantor LecL 
in. Journ. Soc. Arts, Oct. 1895, 912 ; Dodge, Useful Fibre Plants of the WorM, 

1897, 248 ; Woodrow, Card, in Ind., 1899, 489 ; Remery, VAbaca aux Philip¬ 
pines, Bull. Econ, VIndo-Chine, July 1903, vi. (n.s.); Philippine Bureau of 
Agri. Farmers Bull., 1904, No. 12, 9-29 ; Bepts. on Admin. Andaman and 
Nicobar Islands ; Hanaiisek, Micro. Tech. Prod. (Winton and Barber, transl.), 

1907, 94-6]. 


MYRISTICA, Linn. ; FI. Br. Ind., y., 102-14 ; King, in Ann. 
Roy. Bot. Gard. Calc., 1891, iii., pt. 3 ; Gamble, Man. Ind. Timbs., 1902, 
554-7; Prain, Beng. Plants, 1903, ii., 894-5 ; Hooper, Agri. Ledg., 1907, 
No. 3 ; MYRiSTiCACEj®. A genus of evergreen aromatic trees. According 
to Sir George King, 22 species are indigenous to India and one cultivated. 

M. canarica, Bedd.; Talbot, List Trees, etc., 165 ; G-amble, Man. Ind. Timbs., 
556 ; the pindi. This is discussed by Hooper [Bept. Labor. Ind. Mus. (Indust. 
Sec.), 1906-7, 9) under the name pundi-kai. The seeds are made into candles 
and they contain half their weight of fat, which melts at 39° C. It saponifies with 
great facility, yielding 92 per cent, of crystalline acids, melting at 41° C, The fat 
consists largely of myristioin. In another report {l.c. 1903-4, 31) Hooper refers 
to the juice of yi. ffihhona, Hook., f. & T., which he describes as the Assam 
nutmeg. The ferment of the fluid he speak of as resembling that of kino. 

M. malabariea, tamk.; kdnagi, shola vengai, patMri. A large tree of the western 
coast from the Konkan southwards in evergreen forests. Like the previous 
species, the seed yields a yellowish oil when bruised or boiled. It is used 
medicinally and for illumination (Hooper, l.c., 1906-7, 9). The fruit appears 
to have been used for adulterating the nutmegs and mace of M. fraaratts. 
The wood is moderately hard and used in building. [Cf. Pharmacog. Ind,, 1893, 
iii, 197.] .... , . 

M. fragrans, Houtt.; Nutmeg, and Mace ; jaiphal (nutmeg), 'jati, 'jatn (mace). A 
bushy, evergreen tree, native of the Moluccas. Cultivated in India but not to 
a great extent. It has succeeded best at the Botanic G-arden of Barliydr, in the 
Conoor Valley at the eastern side of the Nilgiri hills. The fruit yields the valu¬ 
able spices “ nutmeg ” and “ mace,” the former being the hard ruminated al¬ 
bumen and the latter the aril {lavanga, see p. 313). 

Cultivation. —According to Nicholls (Textbook Trop. Agri., 1892, 178-84), the 
best soil for the nutmeg-tree is a deep, rich loam, with good drainage. It will 
not thrive on sandy soils, and stagnant water about the roots soon Mils it. The 
climate must be hot and moist with an annual rainfall of 60 to 70 inches. Plants 
are raised from fresh seeds, sown in nursery beds, sheltered from sun and 
They require to be watered every day in dry weather. When 2 to 3 feet high 
they are transplanted at distances of 25 to 30 feet apart. The yoimg trees must 
be shaded and well watered, and the land constantly weeded. Should dry weather 
come, the ground around the stems is improved by being mulched wito straw, 
leaves or stable litter. All parasitic or epipyhtic plants on stem or branches 
should be at once removed. When the trees flower the sexes must be determined 
and about one male left to every eight or ten females. The males shoMd be on 
the windward side, so that pollen maybe carried to the female plants. The teees 
commence to bear about the seventh year, and the produce mcreases tiU about 

the fifteenth. ... . 

Mauufactures.--The fruit is picked up every mornmg after it has fallen trom 
the tree. From 1,500 to 2,000 nuts should be obtamed from each tree m fuU 
bearing. The mace is stripped ofit and the nuts dried in sheds m trays raised 
above smouldering fires. When dry the shells are broken mth maUets and the 
nuts rubbed with lime to prevent attack from worms and then packed m tight 
cases for export. The mace, after being stripped ofi, is spread on mats or trays 
to dry, when it turns yellowish brown and becomes the mace^ of commerce. 

0 ]l —Nutmeg yields an essential and a fixed oil, while mace also ccm- 
tains a peouKar essential oil. The fixed On., “ nutmeg butter is obtained by 
expression, the powdered nuts bemg steamed and pressed while hot. It occurs 
in blocks of a yellow colour. The essential oil is obtamed by distfltotion, and is 
white in colour, with the odour of nutmeg. The essential oils of both nutmeg 
and mace are largely used in perfumery. 
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In Medioinie, nutmeg is an aromatic stimulant, carminative, and in large 
doses narcotic. The widespread use of both nutmeg and mace in European 
cookery is well known. 

Trade. —As regards trade, the Exports of Indian merchandise for the six years 
1901-7 were as follows:—In 1901-2, 170 lb., valued at Rs. 106; in 1902-3, 
5,287 lb., valued at Rs. 2,683 ; in 1903-4, 2,596 lb., valued at Rs. 1,169 ; in 
1904—6, 5,086 lb., valued at Rs. 2,586 ; in 1905—6, 560 lb., valued at Rs. 194 ; 
and in 1906-7, 793 lb., valued at Rs. 691. 

The Imports for the same years were as follows :—^In 1901-2, 589,296 lb., valued 
at Rs. 2,54,259 ; in 1902-3, 626,871 lb., valued at Rs. 2,32,325 ; in 1903-4, 
571,1181b., valued at Rs. 2,17,870; in 1904-5, 854,818 lb., valued at Rs. 3,10,071; 
in 1905-6, 671,445 lb., valued at Rs. 2,15,137 ; and in 1906-7, 715,018 lb., valued 
at Rs. 2,28,453. Almost the whole of the imports come from the Straits Settle¬ 
ments, viz. in 1906-7, 706,366 lb. There is, moreover, a Re-export trade, 
which shows the following returns:—^In 1901-2, 3 9,130 1b., valued at Rs. 7,940; 
in 1902-3, 69,975 lb., valued at Rs. 44,549; in 1903-4, 16,050 lb., valued at 
Rs. 9,667 ; in 1904-5, 21,677 lb., valued at Rs. 10,026 ; in 1905-6, 15,217 lb., 
valued at Rs. 8,392; and in 1906-7, 21,287 lb., valued at Rs. 10,542. The 
United'Kingdom receives the largest share of the re-exports, while British East 
Africa, Aden, Turkey-in-Asia, and in some years France and Egypt, also take 
considerable quantities. 

[Gf. Varth6ma, Travels, 1510 (ed. Hakl. Soc.), 241, 243 ; Garcia de Orta, 1563, 
Coll., xxxii. ; Acosta, Tract, de las Drogas, 1578, 36 ; Linschoten, Voy. E. Ind., 
1598 (ed. Hakl. Soc.), ii., 84-6 ; Pyrard, Voy. E. Ind., etc., 1601 (ed. Hakl. Soc.), 
ii., 167, 169, 357 ; Mandelslo, Travels, in Olearius, Hist. Muscovy, etc., 1638, 160 ; 
Piso, Mant. Arom., in Piso, Ind. XJtri. re Nat. et Med., 1658, 173-5 ; Tavernier, 
Travels, 1676 (ed. Ball), ii., 14, 18 ; W. Hedges, Diary, 1681 (ed. Hakl. Soc.), ii., 
cccxxx.; Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 109 ; Ovington, 
Voy. to Suratt, 1689, 225 ; Milburn, Or. Comm., 1813, ii., 393 ; Paulus Mgineta 
(Adams, Comment.), 1847, iii., 436-8 ; Collingwood, Eamh. of a Nat., 1868, 261- 
6;^ Pharmacog. Ind., 1893, iii., 192-6; Schneider, Compar. Study of True and 
Wild Mace, in Journ. Pharmacol., March 1891 ; Heuze, Les PI. Indust., 1894, iii., 
303-9 ; Hooper, in Agri. Ledg., 1900, No. 5 ; Dutt, Mat. Med. Hind., 1900, 224, 
300 ; Bept. Cent. Indig. Drugs Comm., 1901, i., 121, 127.] 
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NARDOSTACHYS JATAMANSI, DC. ; FI. Br. Ind., iii., 

211 ; Valerianacbje. Spikenard, jatamdnsi, Mlu-ckar, behh-Jourphus, 
Tiaswa, 'pam'pe, mdsi, hhutt-jatt, 'bala-charea, etc. A perennial kerb of tke 
alpine Himalaya, wMck extends eastwards from Garkwal and ascends 
to 17,000 feet in Sikkim. 

Through the researches of Sir W. Jones {As. Bes,, 1790, ii., 405-17) this per¬ 
fume was first identified with the spikenard of the ancients. In The Bower 
Manuscript (Hoernle, transl.) numerous references are made to mamsi and nalada, 
which the translator regards as the present plant. The manuscript in question 
dates from the^ 8th century and was found at Kucha in Khotan. Garcia de 
Orta {Coll., 1.) gives an account of the spikenard, but as he speaks of it as procured 
from Mandu, Chitor and parts of Bengal bordering the Ganges, it seems likely 
that^ he confused Cynthopoffon with Nnrdostaeitys. The drug consists of a 
portion of the rhizome, about as thick as the Uttle finger, surmounted by a 
bundle of reddish-brown fibres, the remains of the radical leaves. It is aromatic 
and bitter, and yields on distillation an essential oil. In India it is largely used 
as an aromatic adjunct in the preparation of medicinal oils, and is popularly 
believed to inprease the growth and blackness of the hair. [O/. Pliny, Nat. Hist. 
bk. xii.,ch. xii. (Holland, transl.), 364; Paulus Mgineta (Adams transl.), iii., 264 * 
Amatus, Comment, on Dioscorides, 1558, 12-5; Acosta, Tract, de las Droqas 
1578, 173-81 ; Celsius, Hierobot., 1747, ii., 1-11; Roxburgh, As. Bes., 1795, iv * 
433-6 ; Lambert, Cenus Cinchona, etc., 1821, 177-80; Taleef Shereef (Playfair' 

1891, ii., 233-8; Butt. Mat, Med, Hind!. 
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NEPHELIUM LIT-CHI, Camh. ; FI Br. Ind,, I, 687; Gamble, B.E.P., 
Man. Ind. Timhs., 1902, 197 ; Talbot, List Trees, etc., 1902, 109 ; Cooke, 

FI. Pres. Bomb., 1903, i., 268; Sapindace^. Tbe LitcM, litchi, Uchi, ^ 
hyetmauk. A bandsome evergreen tree, introduced from South China 
and now largely cultivated in Northern India for its delicious Fruit. Prait. 

The tree grows well in all parts of India, but in the north-west is apt to be 
killed by cold. It prefers a damp climate and abundance of water. The finest 
quality of fruit has hitherto been produced in Bengal and Assam, more especially 
the latter province, but fine fruit is also obtainable in Lucknow and in Saharan- 
pur. It may be propagated by seed, but the surest way to obtain good fruit is 
to propagate by guti, about the end of May. For this method of propagation the Propagation, 
reader should consult an article by Masters (Agri.-Hort. Soc. Trans., 1839, iii., 2 ; 
vi., 18) quoted by Firminger {l.c. 99). The guti made in May will be ready for Season, 
removing and potting off by the commencement of the cold weather, and may be 
planted out in the following rainy season. The fruit is nearly round, about an 
inch and a half in diameter. The edible portion is the semi-transparent pulp or 
aril which covers the seed. The Chinese dry the frixit, which thus becomes 
blackish, and in this state it may be seen in London fruit shops, but it is incom¬ 
parable with the fresh fruit. [Gf, Boym, FI. Sin., 1656, D. ; Sonnerat, Voy. aux 
Indes, 1782, hi., 255-8 ,* Bretschneider, Hist. Europ. Bot. Disc, in China (quoting 
Mendoza, 1585), 1898, 11 and (quoting Trigault, 1615) 10-1; Woodrow, Qard. in 
Ind., 1903, 238 ; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 265.] 

NICOTIANA, Linn. ; Lobel, Hist. Btirf., 1576, 316; Everart, D.E.P., 

Be Herba Panacea, 1587 ; Casper Baukin, Pinax, Theat. Bot., 1623, 169 ; v., 351-428. 
Parkinson, Parad., 1629, 363-4; Gerarde, Herb., 1636, 357-61; Simon Tobacco. 
Paulli, Comment, de Abusu Tabaci, etc., 1665 ; Tonrn., Inst, rei Herb., 1719, 
i., 117 ; Miller, Gard. Bict., 1st ed., 1731; Tiedemann, GescJi. des Tabah, 
etc., 1854; Koning, Ber Tabah, etc., 1900; ■ Comes, Monog. du genre 
Nicotiana, 1899 ; also Bella Razze dei Tabacchi, etc., 1905; Prain, Beng. 

Plants, ii., 751-2; Cooke, FI. Pres. Bomb., ii., 276; Edssling, Handhuch der 
Tabah, etc., 1905 ; Anastasia, Le Varietd Tifiche della Nicotiana Tabacum, 

1906 ; SOLANACEJE. 

Prof- Comes of Naples kas described some 41 species of Nicotiana. Species 
Tke majority are natives of tke New World, tkongk a few are met witk ^<1. 
in tke Pkilippine Islands, Australia and New Caledonia, etc.^ Only two, 
or perkaps tkree, can be regarded as affording the commercial products 
Tobacco and Snuef, but under each of these Comes has assorted numerous 
varieties and races, some of which possess special properties, and would 
seem to constitute tke trade qualities famed throughout the world. The 
following are some of the chief forms, and the countries with which these 
are mainly associated :— 

N. Tabacum, FI. Br. Ind., iv., 245; Comes, Monog., l.c. 7-19; b.E-P., 
also Bella Razze, etc., 1-222; Sadebeck, Kulturgew. der Beut. Kolon., v.,353. 
1899,206; Wiesner, Bie Rohst. des Pflanzenr., 1903,613. A native of tropical 
Amenca, which Comes views as embracing some six varieties as follows 

Yar. fruticosa, Hoob. Bot. Mag., 1876, t. 6207; Comes, l.c. tt. i., iii. 

The narrow-leaved Shrubby Tobacco. A native of Mexico and Brazil. Appears 
to be the plant described by some of the older authors—e.gr. the herha sancta 
minor of Lobel, and the Nicotiana minor angvstifolium of Bauhin. According 
to Comes, the following are some of the races of this plant—Carabobo, China, 

Nepal, Doniaku, Singapore and the South Indian. ^ South ludian. 

Var. laneifolia, Comes, l.c. tt. i., iv; Heuze, Les PI. Indust., 1895, iv., 18. 

A native of South America. In India it would appear to be occasionally cifiti- 
vated on the hills, as for example in Kashmir, Nilgiri hills, etc., and in the Philip- Kashmir, 
pine Islands (Manilla). Comes mentions, as races of this plant, Domingo, Kentucky 
Burley, Cattaro, etc. 
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NICOTIANA 

RIJSTICA 

Species and Varieties 

Var. virginica, Comes, Ic. tt. i., v,; also Della Bazze, etc,, 121-5 ; Anastasia, 
l.c. 106-16. This, Comes thinks, came originally from the region of the Orinoco 
and was introdnced by the English colonists into Virginia, where, under cultiva¬ 
tion, it gave origin to some of the most highly valued forms of tobacco usually 
grouped under pale and dark-coloured leaf. Among this may be mentioned Big 
Orinoco, or Virginia Broad-leaf, Yellow Orinoco, Blue Pryor, Yellow Mammoth 
Golden-leaf, etc. 

Var. brasiliensis. Comes, lx. tt. i., vi.; also Della Bazze, etc,, 79-119 ; Anastasia, 
l.c. 101-5. This is the Broad-leaved Tobacco, known in Brazil by the name petum 
or petun. A native of Brazil, Guinea, Venezuela and Bolivia. According to Comes 
was introduced into Prance by Thevet in 1556, and thence to Europe generally. 
Is the stock from which the so-called indigenous tobacco of Europe has been de¬ 
rived, and is valued on account of the thickness of the leaf rendering it suitable 
for the«manufacture of snuff. The following special races may be mentioned:— 
Brazil, Bahia, Paraguay, Pernambuco, Florida, Maryland, Ohio, etc. 

Var. havanensis. Comes, l.c, tt. i., vii.; also Della Bazze,, etc., 153-97; 
Anastasia, lx. 97-105. Indigenous to the valleys of Mexico. It was conveyed 
thence by the Spaniards to the island of Cuba, is the plant most highly valued as 
‘ Havana tobacco, and known by many trade names such as Havana Seed-leaf, 
Cuban Seed-leaf, etc. This plant is accordingly most largely selected for the 
improvement of other stocks, and it would appear to be the chief source of the 
so-called Java and Sumatra tobaccoes. The foEowing are some of the chief 
races mentioned by Comes :—Seed-leaf, Connecticut, Pennsylvania, Ohio, Mary¬ 
land, Wilson’s Hybrid, Zimmer’s Spanish, Mexican, Manilla, Deli-Tabak, etc. [Of. 
Shamel, Imp. Toh. hy Breeding and Selection, etc., in U.S. Yearbook, 1904, 435- 
52; 1906, 387-404.] 

Var. macrophylla, Sohranb.; Comes, l.c. tt. i., viii.; also Della Bazze, etc., 199- 
22; N. Talacum, var. purpurea, Anastasia, l.c. 1906, 43-96. A native of Mexico 
and introduced into may countries—India, Persia, Egypt, Porto Pico, Peru, etc. 
This appears to yield much of the Maryland tobaccoes of commerce. The 
flowers are usually of a deep purple colour and the leaves exceptionally large. 
The following are some of the special races mentioned by, Comes:—Cuban, 
Varinas, Venezuela, Makala, Salomiki, Argos, etc. 


Brazilian. 


Havana and 
Manilla. 


Bengal. 


D.E.P., 
V., 352. 


Turkish. 


Snuff 

Tobacco. 


N. pustica, Linn.; Heuz6, Les PI. Indust., 1895, iv., 19; Sadebeck, 
l.c. 220; Wiesner, l.c. 614. This is tbe Nicotiana minor of some of tbe 
older authors, and is at once distinguished by its being a smaller plant 
with almost orbicular-stalked, leathery leaves and pale-greenish white 
flowers, with the limb of corolla imperfectly developed. It is commonly 
known as Turkish or East Indian Tobacco. Comes regards it as a native 
of Mexico and Texas. In the former it is known as 'picietl or fycietl, and 
he is of opinion that this was the plant introduced into France by Jean 
Nicot (after whom the genus was subsequently named). It was cultivated 
in America before the arrival of Columbus. Comes places under it the 
following varieties :— 

Var. texana, Comes, l.c. tt. ii., ix. A native of Mexico and the plant 
seen by Nicot under cultivation in Portugal in 1560, the seed of which was sent 
to Queen Catherine of Medicis. 

Var. jamaicensis, Comes, l.c. tt. ii., x. A form met with under cultiva¬ 
tion in Jamaica, Guatemala and Mexico, but doubtfully distinct from the pre¬ 
ceding. 

Var. brasilia, Sohrank. ; Comes, l.c. tt. ii., xi. Habitat, Brazil. This 
is the tobacco which the Brazilians call fumo-crespo. It is often used in the 
manufacture of snuff. 

Var. asiatica, Schmnk. ; Comes, l.c. tt. ii., xii. This is the so-called 
Syrian tobacco, hut is also grown in Arabia, Persia and Abyssinia. It came, 
however, from America and is sometimes designated as the common or English 
tobacco, and when made into snuff is held to be superior to most other grades, 
though in. many trade samples it has been flavoured with aromatic herbs. 

Var. humllis, Schmnk. / Comes, l.c. tt. ii., xiii. Extensively cultivated 
for the manufacture of snuff, and in Germany is regarded as superior to the 
product of var. hra8ili€i. 
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NICOTIANA 


PIuUMBAaiNIFOLIA 


Species and Varieties 

Var. seabra, Oomes, l.c. tt. ii., xiv. A native of South America. Hardly 
ever used commercially because of its disagreeable odour. 


^ N. alata, Lh et 0,; N, persica, Lindt, Bot Reg., 1833, xix., t. 1592; 

Riacli, SJieeraz Tobacco, Trans. Hort. Soc., 1835, i., 205-7. A native of 
Brazil and cultivated in gardens in Europe, Persia, etc. At one time it was 
tEongEt tliat this plant was the source of the tumbeM of Persia. In the Tumbeu. 
Kew Bulletin (1891, 77-84) full particulars will he found, the final con¬ 
clusion of which appears to be that the merits of the tumbeJci leaf, like that 
of most other special tobaccoes, proceed from the climate and soil, 
together with the methods of cultivation and curing, more than from 
specific difierences. Comes seems, however, to think that JT. alata is 
the source of the Persian leaf, while the numerous writers quoted in the 
Kew Bulletin regard it as derived from the ordinary V. Tabacum, 


N. plumbaginifolia, Viv.; FI Br. Ind., iv., 246; Comes, Ic. 45. 

This is believed to be a native of Mexico and the West Indies. In India it 
has become completely naturalised, especially on sandy islands within the 
rivers and in damp situations by the roadsides. It does not appear to be 
put to any economic pui^ose. It is not mentioned in Roxburgh’s Flora 
Indica, consequently its introduction may date subsequent to 1832. 

To conclude this brief statement of the species, varieties and races of industrial 
tobacco, it may be pointed out that Shamel and Oobey {Varities of Tob., 

1905-6, U.S. Deft Agri., Bureau PI. Indust., No. 91) give the following 
classification according to uses :— 

1. Cigar-wraffer Tobaccoes —Sumatra, Connecticut, Havana and 
Connecticut Broad-leaf, etc. 

2. Oigar-filler Tobaccoes —Cuban, Zimmer’s Spanish, Little Dutch, etc. 

3. Fife Tobaccoes —^North Carolina, Bright Yellow, Maryland Smoking, 
etc. 

4. Plug Tobaccoes —^White Burley, Orinoco, Yellow Mammoth, Virginia 
Blue Pryor, White Stem, etc. 

Tobacco breeding, Shamel and Cobey have shown {TJ.S. Deft. Agri., 

Bureau PI. Indust., 1907, No. 96) is of necessity a subject of the greatest 
possible interest and value. 

History.—The practice of tobacco-smoking was unknown in Eirrop© and Asia Antiquity of 
prior to the discovery of America in 1492. It has since been ascertained that the 
knowledge of the properties of tobacco was very ancient and widespread in the ^ ‘ 

American Continent and Islands. Some difference of opinion prevails as to the 
locality where tobacco-smoking was first witnessed by Columbus and his asso¬ 
ciates. By some authorities Cuba is mentioned, by others San Salvador. The 
plant and the habit of smoking were found by Cortes in the very heart of Mexico. 

The Spaniards witnessed tobacco-chewing in 1502 on the coast of South America. Tobacco- 
Monardes published, in 1517, an account of tobacco in which he says that it was cs^iewitig. 
known to the Indians (American) by the name ficietl. In 1518 Fernando Cortez 
occupied the island of Tobago, and found the plant being there cultivated. 

About the same time the prepared leaves were brought by Oviedo from San 
Domingo to Spain. In 1531 the Spaniards commenced the cultivation of tobacco Ouitiyation by 
in San Domingo, employing for the purpose African slave labour. Oviedo de- Spaniards, 
scribed a smoking-pipe [Hist. Gen. de las Indias, 1535). In 1539 Hernandez Smokmg-pipe. 
brought seed to Europe. Jean Nicot, French Ambassador, saw the plant culti- Cultivated in 
vated in Portugal, and in 1560 sent seed of it to Catherine of Medicis, from which Europe, 
circumstance the genus obtained its botanical name. In the same year tobacco 
was conveyed to England by Thomas Hariot ; Sir Francis Drake and, subsequently Conveyed to 
(1570-84), Sir Walter Raleigh and others made tobacco-smoking popular in England. 
England, and about the same time cultivation was started in Virginia. In 1596 
Ben Jonson, in his Every Man wi Ms Humour, represented the arguments for 
and against tobacco. 
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Baber (Conqueror and Emperor of India) wrote his Memoirs with special 
reference to 1519--25, and while describing all the useful and interesting animals 
and plants foimd by him in India, makes no mention of tobacco. So also a 
little later (1563) G-arcia de Orta published in Goa his historic work on the 
drugs of India, but makes no mention of tobacco. The first direct reference to 
It, in connection with India, centres around certain Portuguese missionaries at 

Doubtless to the Portuguese is due the credit of 
haying conveyed both the plant and the knowledge of its properties to India and 
China. It IS said in the Dara-shikoM. they had conveyed it to the Deccan 
as early as 1508. Asad Beg, of date 1^05 (Elliot, Hist. Ind., 1875, vi. 165-71 
^ T V found some tobacco and, “ never having seen the like in 

mdia i brought some with me and prepared a handsome pipe of iewel work ” 
These he presented to the Emperor Akbar, who attempted to smoke, until he 
was forbidden by his physician. It would thus seem to have been known in the 
^eccan tor neariy a century before it was carried to the rest of India. On 
the other hand. Comes affirms that the seed cultivated in India in 1605 had been 
brought from Brazil. In 1610 tobacco was grown in Ceylon, and in that same 
year it was mtroduced into Turkey (George Sandys, Journey, 66). In 1614 
^ ^ Hindu woman of Masulipatam smoking tobacco. 

By 1617 smoking had, in fact, become so general in India that the Emperor 
Jahangir forbade the practice, as also had Shah Abbas of Persia (Elliot Ic 
i'oster, in his work The English Factories in India (1906, 64* 92* 
109), quotes various letters and invoices of date 1619 which speak of tobacco 
tong sent from India to Red Sea ports. Mandelslo {Travels, 1638, in Olearius 
mst.^Musoovy, etc 1662, 74) speaks of the Parsis of Gujarat living peaceably 
out of the advantage they make of the tobacco-plant 
and the terry they get out of the palms.” Cultivation in Gujarat in 1638 is 
^oken of as succepful. In 1645 the plant was carried to Golconda. Edward 
1655, 96), speaking of Surat, says that “ the tobacco which 
doubtkss in the plant as good as in any other place of the world 
but they know not how to cure and order it, like those in the West Indies ” 
Fryer (New Acc. B. Ind. andPers., 1672-81, 223, etc.) says, “ The Persianfsmoke 
tobacco in their most solemn assemblies, and for this purpose are provided with 
spittmgjkots or Tavernier {Travels in Ind. (ed. Ball), 1676 ii 231 tells 

us that he found tobacco grown abxmdantly at Burhanpur, and adds, In certain 
J ^ people to neglect saving it because they had too much 

and they allowed half the crop to decay.” Ovington (Foy. to Suratt 1689 428) 
speaks of the P®®ple of Muscat abhorring tobacco and burning all that is brought 
to their city. Strachan (in Phil. Trans., 1702, xxiii., 1134, (Sbrid. ed if 667) 
gives an account of the cultivation and manufacture of tobacco in Ceylon He 
forins one much stronger than the other. The Bahlr--i-Aj^ 
164), speaks of tobacco coming from Europe 
to the D^hm and thence to Upper India during the reign of Akbar Shah—a 

Court of Directors 

proposing the formation of the Botanic Gardens, Calcutta) mentioned the im- 
f ^ subjects that might engage attention Mac- 

ftZT 1^12) makes only a passffifXsion to 

the tobacco trade of India with France, and Milburn {Or. Conm. 1813) does not 
name of the “ weed.” It is thus a fact b^o^d dispurtto 
ancrffi ^ was an article of comparative tomport- 

^ whereas to-day its use is all but universal—men, women and even 

children smoke—and, moreover, the export traffic has become of the greatest 

moffibkXhe Wahabis and certain Hindus are, hfwever, 

proJaibited the use of tobacco, though allowed indulgence in hemp and oninm fn 
any extent As in other parts of the world, so in India, tobaoTCsed Jh 
persecution, but its ultimate complete distribution ^over^I^°a1^ 
crons advanlayournew 

■00^4=^ i VS.1Z 541s r ft '-s 

Charles, m 1630, prohibited the cultivation in England and Ireland wh^rA if 
^ems, accordmg to Macpherson, great quantities were still raised In 1633 the 

fop! uXi V^lf ^ tie vendors of tobaccT^^^les and tov^s! 

pe Urban VIII. prohibited smoking m church. By an Act of 1663 cultivation 
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NICOTIANA 

BENGAL SYSTEM OF PEODUCTION CultiTration 

. Bengal 

m En^and was again, prohibited, and in 1670 Charles II. passed still a further 
Act, by which imports intended for Ireland had, in the first instance, to be 
conveyed to England. In 1709 the net consumption of tobacco in England came 
to 11,200,659 lb. In 1731 Virginia and Maryland were regarded as most valuable Cultivation 
acquisitions to Britain because, among other considerations, of the tobacco they i»- Virginia. 

^ interesting account of the cultivation of tobacco in Virginia in 
Glover in a paper delivered to the Royal Society 
20. 1676, xi., 623, (abrid. ed.) ii., 301—reprinted, Oxford. 

°1 George III. (1780) tobacco cultivation in Ireland was ProMbitioa in I 
allowed, but not m England nor Scotland ; and, lastly, in 1830 William IV Iceland, 
prohibited the Irish cultivation. 

Prior to the separation of the United States, the British supply of tobacco 
came almost entirely from Virginia. During the reign of Queen Anne the annual 
revenue from tobacco was only about £250,000. In 1903 the net imports (that Beveuue. 

exports) were valued at £3,136,228, or a total weight of 
75,910,75.) lb., and the traffic gave a revenue of over 12J million pounds sterling. 

CULTIVATION. 


Araa.—The crop occupied in 1905-6, 1,018,506 acres in British districts Cultiva- 
and 24,284 acres in the Native States for which returns are available. 

But since several important States furnish no returns, it may be accepted 

as a safe estimate to put the total tobacco area of India at 1,100,000 

acres. It would, moreover, seem fairly certain that it has not expanded Indian area. 

materially during the past ten years. Of the total, Bengal (including 

Eastern Bengal and Assam), has fully one-half; Madras a little over 

130,000 acres; Burma, Bombay, the United Provinces and the Panjab 

have each about 60,000 acres. 

As a rule there are three distinct persons concerned in the tobacco interests 
trade. In Kangpur (of Bengal) the cultivators sell the leaf on the field (aro^ti^tors. 
to up-country traders and curers— dalals, as they are called—who own oarers, 
large curing-sheds, at certain convenient intervals, through the chief 
tobacco-producing localities. The curers next sell it to Burmese dealers, 
who come and supervise the leaf as it is being cured ; they then pack and 
dispatch it themselves. These three classes are fairly general throughout 
Bengal, the chief tobacco-growing province of India. Tobacco with 
the Natives of India is either used up in the crude form or is worked 
into a paste with several ingredients (to be detailed later on), and in that 
form smoked. The more elaborate curing of higher-grade leaf is pursued Ouimgfor 
over a comparatively limited area, and to meet the demands of the 
European rather than the Native population. Bengal, the chief growing 
province, takes practically no share in the higher-grade manufacture, xative 
The crudely manufactured leaf (in trade returned as unmanufactured 
tobacco ”) is exported to Burma or to foreign countries, and in these is 
worked up into special grades of smoking-tobacco, cigars, etc. In South 
India (and within comparatively recent years) a new trade has arisen in 
the manufacture of cigars for the European consumer, both within India 
and throughout the East generally. Indian cigars have, moreover, found 
their way to Europe, and the traffic in them'is yearly increasing. In 
the whole of India there are nominally, say, 25 curing farms and Indian caring- 
factories that give employment to 2,150 persons, but this must be regarded 
as over and above the large number of persons already indicated as con¬ 
cerned in the cultivation and crude manufacture of the Native article. 

[0/. Heuze, Les PI. Indust, 1895, iv., 24-42.] 

Bengal, Eastern Bengal and Assam. —Tobacco is grown for local Bengal, 
consumption in almost every district, more especially in Kangpur, Jal- OMei Districts, 
paiguri, Kuch Bihar, Darbhanga, Purnea, the 24-Parganas, Nadia, 
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CMttagong, Sylliet and Kamrnp, etc. In some of these district! it is* 
moreover, largely grown for trade and export. In 1905-6 the total area 
under tobacco in the two provinces of Bengal was 636,525 acres, more 
than half that of all India, and in Assam 4,911 acres. The districts of 
Kangpur and Jalpaignri and the Native State of Kuch Bihar contain the 
largest areas. In 1904-5 the area in Eangpur was 181,100 acres and in 
Jalpaignri 119,300 acres. Two species, A'. Tahacimi and JSf. rust lea, 
are grown. The former is generally called de$i, and the latter vilayati 
(foreign). Vilayati is largely cultivated in Purneah and neighbourhood. 
So little attention has been paid by writers on this subject that it is said 
no cultivated races of vilayati are known, but that the desi has many 
such, the most important of which is known as liingli, produced in parts 
of Nadia and Jessore. 

One of the most striking features of Eangpur is the extent of tobacco 
cultivation (Agri. Ledg., 1898, No. 15, 508). Both JV. Tabaeum and 
JV. riistiea are grown, wherever the soil is a rich, sandy loam with water 
only a few feet below the surface. Shallow wells are dug all over the to¬ 
bacco-fields, and during certain stages in growth hand irrigation is daily 
pursued. The water is thrown from the wells so as not merely to supply 
moisture to the roots but to wash the dust oS the leaves. The agricultural 
system pursued is of a very high order, and it is not to be wondered at 
that tobacco should prove so valuable and remunerative a crop, in a 
country pre-eminently the tobacco area of India. The railway to Jatrapur 
cuts the district practically in two. In the one half, the northern, with 
its rich sandy loam, AT. Tabaeum is cultivated; and in the other, the 
southern, with its lower, damper soil, AT. rustiea prevails. But wherever 
the red-clay soil appears, tobacco cultivation at once disappears. In 
Eangpur and Kuch Bihar it is no unusual occurrence to find a single leaf 
of AT. Tabaeum measuring 3 to 4 feet in length. 

The following account of cultivation has been derived mainly from 
Mukerji and Eoy. The crop requires a good soil and heavy manuring. 
The best kind is a well-drained friable, sandy loam, not too rich in organic 
matter, but rich in mineral salts, especially those of potassium. It may 
be grown after jute or Indian corn, but often forms the only crop of the 
year. If properly manured, it can be grown three or four years on the 
same ground. The seeds are sown in seed-beds in August or September, 
and the seedlings transplanted a month later. The soU of the seed-bed is 
dug and manured with cow-dung and ashes until raised about 6 inches. 
After the soil has been well pulverised the seed is sown thin and lightly 
covered with earth. About half an ounce is required to produce plants 
for one acre. 

When the seedlings are about 3 inches high they are fit for trans¬ 
plantation, which takes place from the end of September to the middle of 
November. The soil must previously be prepared by eight or ten plough- 
ings. Deep cultivation and thorough pulverisation are important, and a 
liberal manure of rotted cow-dung and ashes is necessary. The seedlings 
are planted in the evening 3 feet apart. They must be carefully 
watered the first few days, and irrigation is necessary afterwards at inter¬ 
vals of ten to twenty days. In Eangpur and Jalpaignri a hand-plough 
is repeatedly drawn along and across the fields until about the time that 
the flower-buds appear. Where artificial irrigation is required, regular 
hoeing is necessary. 
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Before the plants begin to flower, their buds and lower leaves should 
be stripped off, and they should be pruned so that only eight or ten leaves Pruning, 
are left to each plant. To prevent bleeding, finely powdered earth is 
sprinkled over the broken parts immediately after pruning. When the 
leaves begin to turn yellow with brown spots and have a gummy feeling, 
they are considered mature and ready to cut. The best time for harvesting Maturity, 
is morning, as soon as the dew is off the plants. It is better to cut whole 
plants than to gather the leaves singly, and they should be allowed to lie 
for some time in the sun before they are conveyed to the dr 3 dng and 
fermenting house. 

ICf. O’Conor, Totacco in Ind,, Pari. Paper (c. 982), 1874, 171-83 ; Eepta, 

Internal Trade, JBeng,, 1876-7, 85-8, 149; 1879-80, 103-4; 1881-2, 88-9 ; 

Sen, Eept Agri, Stat. Dacca, 1889, 44-5 ; Mukerji, Handbook Ind. Agri,, 1901, 

417-28 ; Admin. Rept. Bang., 1901-2, 25-6, 43 ; Mukerji, Cult, of Tobacco in 
Beng., in Broc. Board Agri., Fma, ,Tan. 1906, 92-6; Coventry, Cult, in Bihar, 

98-9 ; Roy, Crops of Bang., 1906, 121-35; Repts. Dept. Land Rec. and Agri, 

Bang. ; Exper. Farm Repts., Sibpur,} 

United Provinces. —The crop is not an important one, and its culti- U. Prov. 
vation appears to have been practically stationary for some years. In 
1905-6 the total area in Agra was 82,904 acres, and in Oudh 14,566 acres. 

The districts with the largest area are ordinarily Farukhabad, Aligarh, 

Balandshahr and Meerut. In no district does the area under tobacco ex¬ 
ceed 1 per cent, of the cultivation. Moreland {Proc. Board Agri., l.c. 113) cultivation, 
gives a concise account of tobacco cultivation. It is grown (1) in heavily Heavily 
manured land close to villages; (2) on the sites of old towns where the soil 
and well-water are rich in nitrates; (3) rarely in virgin soil in forest tracts. 

The seed is sown in nurseries and the young plants put out at different 
times of the year, from July to February, and harvested from February Seasons, 
to April. According to Duthie and Fuller {Field and Garden Crofs, pt. i., 

69-74, tt. xvi-xvii.) the seasons of sowing may be grouped into two : (1) 
sown in July and August, planted out in October, cut in February; (2) 
sown in November, planted in February, cut in April and May. Tobacco 
grown in the former season is known as sdwani, that grown in the latter as 
asdrhi. The rotations are various. Where nitrates abound, the crop Kotation. 
may be grown for several years successively on the same land, and where 
poudrette is available, the commonest rotation is maize, potato, tobacco, 
all within the year. In preparing the seed-bed the ground is first dug a 
foot deep and then completely pulverised. Usually from 10 to 30 tons 
per acre of cow-dung, sheep-dung or poudrette are worked thoroughly Manures, 
into the soil. Crude saltpetre earth may be applied as a top-dressing 
where the available water is not salt. 

After transplanting, the land is kept loose and free from weeds, and 
all flower-buds and lateral branches or shoots from leaf-axils removed Pnmmg. 
as soon as formed. The plants are usually hand-watered after trans¬ 
planting, and later, water is run on to the fields as required. From fifteen 
to twenty waterings are usually necessary. When ripe, the leaves are Harvest, 
stripped from the plant, or the whole plant is cut down. The crop is dried 
in the sun and then stacked under cover. After a period which varies in 
different localities, the crop is carried home for fermentation. 

The cost of cultivating an acre of sdwani tobacco is estimated by Duthie cost, 
and Fuller at Rs. 46-7a. [0/. Sir E. C. Buck, Note on Tobacco Cult and 
Curing, U. Prov., 1787 ; Nevill, Dist Gaz. V. Prov.'l 

Central Provinces and Berar, —The area under tobacco in 1905-6 
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was 12,194 acres in the Central Provinces, and 14,220 acres in Oudh. The 
districts with largest areas are usually Kaipur 1,105 acres, Bilaspur 
995, and Chanda 1,023 acres, in the Central Provinces ; Amraoti 5,331 
acres, Buldana 3,602, Wun 2,374, and Ellichpur 1,178 acres in Berar. 
The plant is cultivated in patches near the villages, and the whole produce 
is consumed locally. The seasons of sowing and reaping vary. In Narsing- 
pur the crop is harvested in October ; in other districts the stems are cut 
usually in February and March. 

Rajpiitana and Central India. —In these provinces cultivation is almost 
confined to the Native States of G-walior, Jaipur, Bharatpur and Tonk, 
which in 1905-6 grew respectively 3,590 acres, 2,563 acres, 1,072 acres, 
and 147 acres. A description by Dr. E. H. Irvine of the famous Bhilsa 
tobacco, grown in Gwalior, is quoted in the Bictionary. According to 
O’Conor, tobacco in Central India is raised on high, well-ploughed 
lands. A second crop is frequently taken from the stems left after the 
first crop has been gathered. 

Panjab and North-West Frontier .— The area in 1905-6 was 67,594 
acres^in the Panjab and 9,666 acres in the North-West Frontier. In the 
Panjab the districts with largest areas are usually Jalandhar, 3,756 acres, 
Sialkot 4,400 acres, Lahore 4,524 acres, Gujrat 3,137 acres, Amritsar 
2,890 acres, Gujrdnwala 3,465 acres, Jhang 2,708 acres; in the North-West 
Frontier, Peshawar 8,513 acres. The soils generally preferred are garden 
and manured lands near the villages. Alluvial lands are not considered 
suitable; in three cases only—namely, parts of the Sialkot, Ludhiana 
and Eawalpindi districts—are alluvial tracts selected. Irrigation is 
practised, the plots being watered about once in every four days, and 
extensive manuring is necessary. Night-soil, sheep- and goat-dung, stable 
litter and cow-dung, are used, and an admixture of saltpetre is found 
beneficial.^ The sowing season in most districts is October and November, 
but may in some places continue till December and January (Shahpur, 
Multan, Dera Ghazi Khan) and February (Peshawar, Amritsar, Eawal¬ 
pindi). Transplanting takes place from January to March, and cutting 
during May, June and July. The plant is cut to the roots and no second 
crop taken. [0/. Purser, Settl, Reft. Jalandhar, 1892, 127-8 ; List. Gaz. 
PI. ; Exfer. Farm Rep. Lyallpur, 1901-2, 20 ; Eenouf, Tobacco in Pk, in 
Proc. Board Agri., Pusa, Jan. 1906, 115-6.] 

AasAinir.—According to Sir W. Lawrence {Valley of Kashmir, 1895, 
345-6) tobacco is cultivated in many parts of Kashmir, but chiefly in and 
around Srinagar and the smaller towns. Cultivation is almost entirely 
in the hands of the gardener class. The plant yielding the best produce 
grows in Srinagar, and is known as brewari {N. Tabaenm, var. lanclfoUa). 
Another species, chilasi {JST. rustiea), has been introduced from the 
Panjdb. It is sown in April and picked about the end of August. It 
requires very rich soil and is irrigated by the dip-wells of the country. 
The consumption of tobacco in Kashmir is almost entirely in the form of 
snufi. 


Bombay. 


Cultivation. 


Bombay and S/nrf.— Tie area in 1905-6 was 64,639 acres in Bombay 
and 9,048 acres in Sind. Tie districts with tie largest areas are Belgaum 
22 866 acres, Kaira 21,276 acres, Satara 4,215 acres, Abmadabad 3,187 acres, 
Khandesh 4,364 acres. Broach 2,685 acres, and Hyderabad 4,847 acres. 
Molbson gives a very full account of tie methods pursued. The best kind 
is grown on deep alluvial lands near the Krishna. Throughout the Kaira 
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clistrict <iiui the adjoining Baroda Territory, ■where cultivation is extensive, 
wells wdth salt water are common, and the 'water is used for irrigating the 
tobacco, often with remarkable manurial effects. Wells of special value 
occur in the neighbourhood of Nadiad (Kaira district) and Pettad (Baroda 
Territory). For details regarding the manurial value of these salt wells, 
consult Leather (Agri. Ledg., 189o, No. 14). A free-working and satisfactorily 
drained soil is best. On such land in Gujai'at mild-flavoured tobacco of 
good quality can be grown. A stronger tobacco with large, coarse leaves 
grows best on medium clay loams, irrigated with sweet water or salt and 
sweet combined. In Gujarat, tobacco is rarely rotated with other crops, 
and it is claimed that the longer the soil is under the crop, the better the 
produce. 
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The seed-beds should be prepared on elevated ground and under tree- 
shade. In villages \vhich grow^ a large area of tobacco, a piece of ground 
is usually set apart as a common nursery. The bed should be carefully 
prepared. The burning on the surface (before the rains set in) of refuse, 
straws brushwood or cow-dung improves the mechanical condition, the 
ashes manure the soil, and the heat kills weeds and insects. After burning 
(rdbing), goat manure should be well mixed wntli the soil, and a fine tilth 
obtained by hand-digging. The seed (mixed with ashes or fine sand) is 
sown in July, one ounce to one hundred square feet of seed-bed. The beds 
require protection from heavy rain, and should at first be lightly watered 
by hand. Weeds nuist be removed and the seedlings thinned out. The 
seedlings are ready for transplantation w^hen they have four leaves and are 
S or 4 inches high. As soon as possible after the harvesting of the 
previous crop the stems and roots should be grubbed up and burned. The 
field is ploughed soon after the monsoon has set in, and again frequently 
bet-ween June and August. Twenty-five to thirty cart-loads per acre of 
well-rotted farm-yard manure should be applied, after the field has been 
ploughed several times. A better practice is to fold sheep on the fields 
intended for tobacco. The mud from village tanks is also considered good. 
Before planting the young seedlings, the field is levelled with the samdr, 
then lined and cross-lined with the gUle, A seedling is planted carefully 
at each angle made by the intersecting lines, and a cloudy afternoon is 
usually chosen. Frequent w'atering is required. As soon as the young 
plants have made a fair start hoeing should begin, and when the flower- 
buds begin to open they should be removed, and with them two to four 
of the youngest leaves. About ten to fourteen leaves should be left on 
each plant. The removal of the flower-buds is followed by the appearance 
of side branches known as suckers,’’ and these also should be regularly 
removed. 

On a stiff clay loam soil (besar), tobacco is a dry crop, but as a rule in 
Gujarat it is irrigated more or less according to the land of tobacco to lie 
manufactured. Irrigation ordinarily begins early in November. Twenty 
days after the first watering a second is given, and afterwards others at in¬ 
tervals of twelve to sixteen days until the leaves are ripe, usually about the 
middle of February. In Gujarat the leaves are left on the plant till they 
are decidedly yellow. Sometimes the wThole plant is cut down, but the 
usual method is to strip off the leaves one by one from the stalk with a 
small bent sickle. 


Seed-'beds. 

Robing. 

Mamares. 

Seasons. 

Transplantatiorr. 

Manure. • 

Surface 

Dressinar. 

Lines. 

Pruning. 


Irrigated 
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[C/. Beyts, Gujarat Agri., 1876, 45-8 ; Voeicker, Improv. Ind. Agri., 1893, 
272-4 ; Mollison, Textbook Ind. Agri., 1901, iii., 236-45 ; Exper. Farm Repte. 
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Poona, Nadidd, etc. ; Fletcher, Cult. Tobacco in Bomb., in Proc. Board Agri., 
Pw5a/l906, 116.] 

Madras.— -Th.e area under tlie crop amounted in 1905-6 to 132,458 
acres. The districts with the largest areas are usually Guntur 41,798 
acres, Coimbatore 26,884 acres, Godavari 8,143 acres, Vizagapatam 5,037 
acres, Madura 8,296 acres, Karnul 6,664 acres, etc. The crop is grown 
in all districts, though on the Nilgiris and the west coast the area is small. 
Benson (Proc. Board Agri., Pusa, 82-92) gives a very full account of 
tobacco cultivation in the various districts. In Kistna the crop is grown 
chiefly in the upland tahiTcs on ordinary black cotton soil. The seed-beds 
are usually located near shallow pools in which the monsoon rains stand. 
They are Veil ploughed and manured. After the first ploughing cattle 
are penned on the plots, and they are again ploughed once or twice. Village 
manure, consisting of ashes, earth and dried cow-dung, is then applied 
at the rate of 50 to 60 loads per acre. After two or three more ploughings 
the seed is sown broadcast, at the rate of one local seer to 18 cents of land, 
and pressed in by the hand. At first, watering is frequent, three or four 
times a day. After twenty days, watering is reduced to once a day, and 
all unhealthy leaves are picked of! daily. 

In about two and a half months, when the plants are 8 to 9 inches 
high, they are trimmed and lateral shoots, if any, removed, and fifteen days 
later are pulled up and made into bundles for planting. The preparation 
of the land for the crop commences about July. Before this, village 
manure and tank silt are applied, and cattle, sheep or goats penned on 
it after the first ploughing. The land is ploughed seven to ten times, then 
twice with the gorru, and afterwards marked of! into squares. The young 
plants are placed in holes filled with water at the corner of the squares, and 
the earth gathered round them. They are watered for two days in the morn¬ 
ing, then for two days in the evening, but are afterwards left to themselves. 
The crop is topped when 2| feet high and suckered twenty days later, and 
about ten days later still is ready for harvest, in February or March. No 
second growth occurs, and the stems are cut down and used for fuel. 

In cultivating tobacco for the manufacture of snuff, the crop is never 
irrigated from wells, but the plants are grown by the aid of rain alone. 
Again, if the tobacco is for chewing, watering is withheld four or five days 
before harvest. The chief' centres for snuff tobacco are Trichangode, 
Easipuram and Uttankarai taluhs in Salem district. 

[Of. Schiffmayer, Tobacco and Its Cult., Saidapet Bxper. Parm, 1878 ; Plant¬ 
ing and Manuf. of Tobacco in Southern Ind., Madras, 1880 ; Shortt, Man, Ind, 
Agri., 1885, 14-5 ; Papers on Tobacco Parasite, “ Bpdu ” or Orobanche Nicotiana, 
Agri. Dept. Mad. Bull., 1889, No., 2; Caine, Cult, and Curing of Tobacco in 
Madura, Agri. Dept. Mad. Bull., 1889-90, No. 4; Bose, Memo, on Mad. 
Tobacco, 1890 ; Benson, Cult, and Curing of Tobacco in Dindigul, Madura, Dept. 
Agri. Mad. Bull., 1905, iii.. No. 53; Ann, Pepta. Trade and Navigation Mad., 
Introd., 1892, para. 29; 1894, 11; 1898, 18.] 

Mysore and Coorg. —The area in Mysore in 1905-6 was 14,263 acres, 
chiefly in Mysore, Tumkur, Chitaldrug and Kolar. The crop is grown 
on land where rdgi and similar grains are cultivated, a crop of which 
must intervene between every two of tobacco. The seed is sown in June 
or July, and the seed-beds are prepared near wells or other sources 
of water supply. The seeds are sown mixed with dung, and after being 
pressed down with the hand and watered they are covered with mats or 
the leaves of the date palm. The seedlings are transplanted into fields 
prepared previously by frequent ploughings and manured by cattle and 
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sheep. They are placed in holes 18 inches apart and filled in with a mixture 
of red earth, sand and dung. About a month and a half after being set 
out they are topped, six or seven leaves only being allowed to remain, and Pruning, 
the suckers are removed. They are ripe in November and January and 
cut down to within 4 or 5 inches of the ground. The stems are then 
split lengthwdse, each portion carr\dng three or four leaves. [C/. Rice, 

Mysore Gm,, 1897, i,, 126-8.] 

Burma -—^The total area in 1905-6 amounted to 49,205 acres in Lower Burma. 
Burma, 26,560 acres in Upper Burma. In Lower Burma the largest areas Areas, 
occur in Henmda, 12,849 acres; Thayetmyo, 6,627 acres; Tharawadi, 5,601 
acres; Prome, 3,772 acres ; and Kyaukpyu, 3,525 acres : in Upper Burma, 

Pakdkku, 5,530 acres: Mandalay, 4,393 acres; Minbu, 2,646 acres; Sagaing, 

4,156 acres ; anvl Myingyan, 3,944 acres. 

Mackenna {Settl Rept Henzada, 1901, 50-1) states that the bulk of 
the crop is grown on low lands annually flooded. A high-land portion of 
the holding is ploughed during July to August, and about the end of August Seasons, 
to the middle of Beptember seed is sown in nurseries. In four or five weeks 
the seedlings will be 3 or 4 inches above ground and are ready for trans¬ 
plantation in October to November or early in December. The ground is 
previously prepared by uiimerous ploughings, and the plants are placed in 
furrows 3 feet apart at a distance of 3 feet from each other. The ground 
must be kept free of weeds, and about a month after transplanting the Transplanting, 
small leaves are removed till only six to ten are left. About March to Harvest, 

April plucking commences, and is continued till the rains break. On poor 
soil tobacco should be planted every three or four years only in the same 
place, but in good soil atmiial plantings may go on for twenty or tw^enty- 
five yearn. The expense of cultivation is calculated at an average of 
Es. 40 per acre, and the total value of the outturn at Rs. 113 *25 per acre, outturn. 

[C/. D'UL SitiL EepU, Burma ; Nisbet, Burma under Brit Rule and Before, 

1901, i,, S87-8; Scott, Oaz. Upper Burma and Shan States, 1901 (many passages); 

Pmc. Board AgrL, Pusa, 1906,100-12; Repts. Dept Land Rec, and AgrL, Burina,^ 

DJfSBASES OF THE TOBACCO PL-4 NT.—Howard {U.S, Yearlooh, Diseases. 
AgrL Dept, 1898) gives useful particulars regarding the insect pests. So also 
various publications furnish details regarding Ceylon (Trop. AgrisL, xxv., 

825 ; xxvi., 130). Delacroix {Recherches sur Quelques Maladies du Tabac 
en France, Paris, 1906) has published a full account of the most recent 
researches and has described the symptoms and methods of treatment of 
several diseases. He deals fully, for example, with the Canker, caused 
by a baderium which he has named BaeiUus eeriigmomis ; with Collar 
Rot (Pourriture du Collet) and Pith Rot (Pourriture de la Moelle), also 
4ue to bacterial organisms hitherto undescribed; with Foot Rot (Pour- 
xiture du Pied) due "to Fmarlnm fahaeivotwn, Delacroix ; with Mosaic 
Disease (La Nielle or Mosaique); and with White Spot Disease (Maladie 
des Taches blanches), etc. So far as at present known, most of these 
blights do not seem to have appeared on the Indian tobacco plant. 

Of the blights of tobacco, the best known are the broom rapes, Oro-. Broom Bape. 
banehe indieu and O. nimtimife, common in most of the tobacco dis¬ 
tricts, especially in Bengal, Madras and Gujarat. Mollison states that in 
Gujarat a bad attack may sometimes destroy a quarter of the crop. The 
only practicable direct means of lessening its severity is the prevention 
of the parasite from forming seed. Another serious disease, in some 
districts, is the tobacco mildew, caused by the conoidal stage of 
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Erysiphe cichoracearum, DC. Butler (Proc. Board Agri-^ Fusa, 1906, 
82) remarks that it is probably tbe grey mildew wbicb attacks tbe leaves 
in tbe Azamgarb district of tbe United Provinces, known as Jcapti. Tbe 
same authority states that no remedy bas been proved to be efficacious. 
“ Tbe application of sulphur either in form of ^ flowers of sulphur ’ dusted 
on, or as potassium sulphide sprayed on, is efficacious in checking many 
mildews, but might interfere with the curing processes and be difficult 
to remove from the leaves.” At Pusa a leaf-spot disease, due to Cerco-^ 
spora Itacihorskii, Sacc. <& Syd., is said to be common, but its eflects are 
not very serious. 

Maxwell-Lefroy enumerates the common insect pests of the tobacco 
plant in India under the following five heads :— 

1. Grasshoppers attacking newly transplanted seedlings. Clean 
culture and thorough tillage are the best preventatives. The only direct 
remedy is to dip the seedlings in standard lead arseniate mixture as they 
are planted. 

2. Surface caterpillars, i.e. those living in the soil, hiding by day and 
emerging by night to feed on young plants. Search reveals their burrows, 
where they can be found and destroyed. The alternative methods are 
to poison the young plants or to put down baits of poisoned chaff. 

3. The stem caterpillar, attacking young plants. These live in the stem 
and cause gall-like swellings. Plants up to a foot high are principally 
attacked. The cultivator’s method of cutting open the gall by a longi¬ 
tudinal incision is probably the best. 

4. Leaf-eating caterpillars. When these appear on young plants, 
spraying the leaves with poison is a sound remedy. On old plants, the 
caterpillars must be picked off by the hand. 

5. In Tirhut a cricket (probably the common burrowing Brack ytrypes 
achatimiSf Stoll.) is reported to injure the leaves by coming out at 
night and eating holes in them. Where they are not abundant they can 
be dug out, which is best done during August and September. 

In seriously infested localities the most satisfactory treatment is to grow 
a crop such as lucerne and thoroughly poison it, thus poisoning off the 
crickets. In the United States of America flocks of turkeys are reared 
on the tobacco farms with a view to exterminating the caterpillars that 
do so much injury to the crop. [Of. Proc. Board Agri., Pusa, 1906, 
88, 94, 110-1, 113-4; Delacroix, Sur une Maladie du Tabac, le 
Chancre ” ou “ Anihracnose^^ in Com'ptes Pendus, 1903, cxxxvii., 454 ; 
also La Rouille Uanche du Tabac, etc., 1905, cxL, 678; Maxwell-Lefrov’ 
Afem. Deft. Agri. Ind., 1907, i., No. 2, 113--252.] 

MANUFACTURE. 

Wtthering.—Th.e leaves are considered mature when the texture 
becomes granulated and of a dark green colour with yellowish blotches. 
The lower leaves ripen first, the others in succession upwards. According 
to one system the leaves are cut off singly or in pairs (with a connecting 
portion of the stem), or the stem with its entire series of leaves is severed 
at once. The first stage in manufacturing is the withering of the leaf, 
ims IS usually accomplished by cutting down the plants or leaves and 
spreading these out on the ground, thus exposing them to the action of the 
sun for a few minutes or hours. They are then carried to the drying- 
house. But if ram falls during the withering, the plants or leaves must as 
rapidly as possible be carried to the drying-house and the reaping dis- 
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WITHEEING, DRYING AND FERMENTING 

continued. TEe withering-Eouse may be constructed of anv desi<^n or 
material providing free circulation of air. In the interiorTfrlmeworb 

witSd kaTi'^^fbarranged, across which the sticks with 
ThrS^nSf suspended are placed and retained until 

te drying is complete. For the first two or three days the sticks with 
theu_ suspended leaves are removed a foot apart and retained S St 
position until the mid-ribs are completely dried, which may take from hteen 
to thirty days, according to the nature of the weather prevalent. In some 
parts of the country the first drying is accomplished by the leaves beino- 
spread on the floor over a layer of dry straw Rapid drying produces 

X. When quite dry, the leaves for stems with 

attached leaves) are taken down, usually assorted and, at the same time 

F<?-^tht!l^°“ ^ ferment or sweat! 

For this purpose they are flattened out carefully, the stems or leaf-stalks 

aWe to^serV^^T’^^® ^Wwards. It is prefer¬ 

able to select a damp day to commence this operation. In the Rigour 

inT'rrtt placed onSd- 

in^. Great care is taken that the leaves be spread out perfectly flat and 

as a rule a selection is made of the finer leaf to be used for wrappers from 
the coarser to be used as fillers. For this purpose it rSrdiS 

W°“The ^ 1 ? high-class, the other of low-class 

leaf._ The stacks of leaf may he as much as 2 to 6 feet in height and the 
top IS usually covered with a cloth or sheet of basket-work oler which a 
CTistompy on the second or third day to pull down 
two stacks of the same quality simultaneously, and to construct new 

t£ wiiik that from the one and the other, observing 

Jr ^™ °f f'rst stacks may be in the 

dnwn ^ A ®?,’- ^ later the stacks are similarly pulled 

J'f remade, and this may be continued time after time for a month 

aLSrld^^Tth ° ®f fenrientation has dis- 

ppeared. In tins way uniform and continuous fermentation is ensured. 

or S a S "'"’t The leaves are then tied into bundles of 25 ■ 

or 30, a useless leaf being employed in tying each such bundle. Great : 

fl5?th operation, since the leaves must be left perfectly 

flat, the bundles being almost fan-shaped. In this condition they are baled^ 
the broom-hke ends projecting outwards. ’ 

uurSed^n u* be taken as the system c 

W when personaUy inspected by me in Rangpur) with that 
given by Buchanan-Hamilton as observed in Dinajpur (the adjoining 
district) dunng 1809-11. The tobacco, he says, is “fit for cutting g 
March and April. Each stem contains from 5 to 8 leaves, which in a lood 

J X®’ ®'^® length. The stem 

IS cut, and the plants are allow^ to lie tliree days on tlie ground TKe 

leaves are then separated, and are tied in handfuls, which are huno' in the 
open air until dry. The handfuls are made into balls, bv laying them 
together in two rows, with their roots outward. The parcels are sur- 
rou^ with straw, are tied very tightly, and the bale is then complete.” 

n Tobacco Industry, U.S. Yearbook Aari. a 

Dejj 1899, 429-40) show the bundles or “ hands ” as produced in Maryland 

^ *« n with the “ Cigarette and Manufac¬ 
turing Tobaccos, Connecticut Cigar-wrapper Leaf,” the “ Ohio Dimmer 
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Spanish Cigar-filler Leaf,” the “ Florida Cigar-filler Cuban Seed.” [C/, 
Floyd, World's ExJiib. Leaf Tobacco at Paris Expos, 1900, in U,S, YearbooJc, 
Agri. Dept, 1900,157-66; McNess and Mathewson, Bark Fire-cured Tobacco 
of Virginia, etc., U.S. Yearbook, Agri. Dept., 1905, 219-30.] Much depends, 
apparently, on the care in handling and the skill in making up the bundles. 
There would accordingly seem every prospect of limitless expansions of the 
Indian tobacco trade, through the simple bestowal of greater care in the 
manufacture and in the methods of bundling and handling the leaf. Al¬ 
though the past century has witnessed a great advance there is still much 
room for improvement. Any one who will take the trouble to inspect the 
chief tobacco area of India will readily discover that the fault is not so 
much the climate, soil and plant, as the defective methods of curing that 
consign the Bengal tobacco to the humble position it usually occupies in 
the markets of the world. 

Changes occurring during Manufacture.^!)!. Harold H. Mann, in a 
communication with which I have been favoured, discusses the modern 
opinions on this subject:—It has been repeatedly pointed out bv writers 
on this subject that dry Nieotiana Tuimemn leaf is not tobacco. Dela¬ 
croix {Bull. Scient. Pkarm., Feb. 1905, No. 2) remarks, for example, that 
the quantity of albuminoids present in the normal leaf gives a disagreeable 
odour to the smoke that recalls that of burning wool or horn. The fer¬ 
mentation which the leaf undergoes during manufacture is, in fact, essential 
to the preparation of tobacco, and if not carried out properly, the finest 
leaf may be rendered entirely worthless. Many theories have been held at 
various times as to the nature and cause of the great changes which take 
place, and it has been successively believed that they were due simply to 
the oxidising action of the atmosphere at the high temperature which 
was produced (100° to 120° F.), (Schloesing, Nessler); that definite mi¬ 
crobes or bacteria w^ere the necessary agents in producing the flavour of 
tobacco (Suchsland, Koning, Vernhout), and even that each class of 
tobacco had its own special bacterium; and that such changes as occur 
are principally, if not entirely, due to the presence and action of oxidising 
enzymes or unorganised ferments (Loew). It is now almost universally 
recognised that oxidising enzymes are the principal agents in producing 
the development of the colour and aroma characteristic of prepared 
tobacco leaf. 

These enzymes, which were first isolated and examined by Oscar 
Loew in America, appear to be at least three in number. The first of 
these {oxidase) is an exceedingly active ferment, but very susceptible to 
noxious influences, being destroyed by heating to the very moderate 
temperature of 150° F.; the second (peroxidase) is not nearly so active, 
but IS mme resistant, and is only destroyed at 190° F.; the third (catalase) 
IS of a different character, more resistant than either, but the part it takes 
in the processes of manufacture is not yet understood. The processes of 
curing (drying) and sweating (fermentation) of the tobacco leaf are ac¬ 
companied by a destruction of these enzymes present in the leaves ; the 
oxi^e and peroxidase generally survive the curing process but the former 
01 tnese finally disappears in the sweating (fermentation), leaving the more 
resistant peroxidase. 

changes induced by these ferments are very considerable. During 
tne ar;^ng (curing) of the leaves, the starch is transformed, and the greater 
part of the sugar which results disappears. The albuminoids decrease 
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in amount. the tamiin also decreases, and it seems probable that this 
decrease may be tbe principal cause in the change of the colour of the leaf. 
In the sweating or fermentation which follows, the last traces of sugar 
disappear; nicotine decreases in quantity and there is a corresponding 
increase m the amides resulting from its decomposition. The leaf becomes 
more alkaline and further progressive changes take place in the colour 
and aroma. A slow after fermentation then takes place, during which the 
coloni and aroma gradually become ripened. During or after sweating 
the tobacco is often sprinkled in America with a so-called ^ petnning ^ 
liquid, the composition of which is kept secret, but whose principal function 
seems to be to increase the alkalinity of the leaf and so hasten the changes 
already described.” ° 

Improved Methods of Manufacture* —In some of the experiments 
conducted by the Agricultural Department of the United States, it has 
been shown that during fermentation certain undesirable changes take 
place together with the disappearance of a large amount of nicotine. Ac¬ 
cordingly the system of fermenting in stacks has been condemned and the 
substitution of closed fermentation tanks recommended. This American 
system, however, is not sufficiently used as yet to justify its being re¬ 
commended for India. A small quantity of already fermented tobacco is 
placed along with the new leaf in order to start the fermentation. 

Enough has been said to indicate the transitional stage of modern 
research into tobacco manufacture and the complete lack of knowledge 
that prevails in India. It is no matter for surprise, therefore, that the 
Government of India should have deemed a tobacco expert imperatively 
necessary. Rapid and satisfactory though the progress has been in 
certain directions of the Indian trade, skilled supervision and definite 
research locally conducted seems almost certain to effect improvements 
calculated to place India in the foremost ranks of the tobacco-producing 
countries of the world. 

NATIVE AND EUROPEAN MANUFACTURED TOBACCOBS.—With 

the Natives of India crudely cured tobacco-leaf is usually reduced to a 
powder, damped, mixed with gur (pp. 952, 1109), also various flavouring 
ingredients, and thus made into large cakes. In this form it is sold to the 
consumer. The pipe ordinarily used is a hollow vessel or cocoanut shell 
partially filled with water. From this vessel arise two tubes—one the 
mouthpiece, the other the attachment for the actual pipe, the chilam, or 
vessel containing the tobacco. The smoke is thus drawn through water 
before reaching the mouth. The tobacco is ignited with a live coal or 
burning cake of specially prepared charcoal. 

The crudely prepared leaf is simply rolled between the hands, com¬ 
pressed into a conveniently sized ball, and placed within the chilam. 
But with many of the hill tribes a crude pipe is used that hardly difiers 
from that employed in Europe—^the boll being made from a short joint of 
a bamboo and the stem a common reed. Indeed in many cases the pipe 
may be constructed, for each smoke, of soft mud placed on a stone, the boll 
having a small opening at the bottom against which the lips are pressed 
in smoking. It is only of South India and Burma that it can be said that 
smoking cigars has become so general that it can be described as a wide¬ 
spread habit. But within recent years great progress has been made in 
local cigar manufacture, and steaffily the practice of cigar-smoking seems 
to be gaining ground with the better classes of Natives all over the country. 
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And it is customary to read in the public press of tbe rapidity witk wMcli 
the habit of cigarette-smoking has invaded the social life of the various 
races and peoples of India. 

Indian Cigars. —One of the first persons who realised the possibilities 
of an Indian cigar trade was Capt. E. A. Campbell, who, in 1876, started 
a company at Dindigal to improve the well-known Trichy ” of former 
times. Two years later, however, the company was wound up and little 
progress made till about 1881, when it was discovered that by importing 
wrappers from Java and Sumatra a cigar could be turned out that would 
please the eye of the consumer better than that constructed throughout 
of Indian leaf. This discovery gave at once the impetus that was needed 
to bring the excellent cigars of South India to the favourable notice of 
the world at large. A factory inspected by me in 1903 was found to give 
employment in all its departments to fully a thousand persons—men, 
women and children. It was ascertained that the usual rate for an 
expert worker was to produce 400 to 800 cigars a day, according to skill, 
thus earning from Rs. 20 to Rs. 30 a month in wages. 

But it is perhaps one of the most remarkable features of the tobacco 
traffic that no attempt has been made by Europeans to organise a 
tobacco-manufacturing establishment either within the great producing 
area of Bengal itself or in Burma, where the Bengal leaf is worked up 
and again returned in the form of the cigars for which Burma has been 
so long famous. 

Industrial, Chemical, etc. —-It would be beyond the scope of this work 
to discuss all the side issues and technical investigations. The Pharmaco- 
graphia Indica (ii., 632-43) will be found to set forth the salient features of 
most of these side issues. The Kew Bulletin (Eeb. 1896, 49-55) furnishes 
details regarding the natural sugar present in tobacco. Many publications 
have dealt with tobacco juice —a substance prepared in France and sold 
by all the licensed vendors. It is claimed to be free from all matter 
susceptible of fermentation and to contain no resinous substance, but a 
higher percentage of nicotine than would be the case with an infusion of 
the leaf. Tobacco juice is largely used as an insecticide. Espin pub¬ 
lished in the Bulletin of the Botanical Department of Trinidad for 1900 
a highly instructive account of tobacco cultivation, manufacture and 
trade. This was followed up by a most instructive little book issued by 
Sir D. Morris, Imperial Commissioner of Agriculture for the West Indies, 
entitled The Cultivation and Curing of Tobacco (1905). The Tropical 
Agriculturist (Oct. 1905, 595 ; Jan. 1906, 819-26, etc.) contains papers of 
great interest on the cultivation and manufacture of tobacco in Ceylon. 

[Of. Heuze, Lea PL IndusL, 1895. iv., 43-90 ; Arthur Wigham, Bnglish-grown 
Tobacco ; KissHng, Chem. Anal, of Tobacco ; Jenkins. Effects of Pert.; Whitney 
and Means, Changes in Eer?n. Cigar Leaf, U.S. Dept. Agri., 1899, No. 60 ; 
Haase, Tobacco Free or Partly Free from Nicotme ; Pietet and Rotschy, New 
Alkaloids of Tobacco ; Julius Mohr and others. Deli Tobacco of Batavia, Tobacco 
under Shade, etc., etc. (numerous papers); Honing, Der Tabak, Kultur und 
Biologic, 1900 ; Loew, The Ne%v Enzyme in Cured Tobacco—Catalase ; Schweiz, 
The Chem. of Tobacco Smoke ; Thorpe and Holmes, The Paraffins of Tobacco 
Leaf ; G. E. Williams, Nicotine, Its Use and Vahie in HorticuU. ; Delacroix, 
Fermentation du tabac, in Bull. Sc. Pharm., 1905, 84-93, etc., etc.] 

TRADE IN INDIAN TOBACCO^ —During the opening decade of the 
19th century India was not known to the commerce of the world as a 
tobacco-producing country. By 1825, however, we read of Masulipatam 
in South India producing very superior tobacco, and that snuff was 
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about tliat time also sent from India to England. In 1833 was publisked 
Buebanan-Hamilton’s account of Dinajpur (wbicli was possibly written 
about 1809 to 1811). He speaks of tobacco cultivation muck as if it bad 
been even tbeii a well-known crop (see p. 805). It was apparently not 

fermented at all—simply dried leaf. i ^ 

Exports .—By 1866-7 tbe Exports of tobacco from India were vaiued Exports, 
at Rs. 5,61,836, of wbicb only Rs. 7,088 'wortb were consigned to tbe 
United Kingdom. But there is no mention of cigars in these early trade 

returns: and what is more curious still, Bombay was by far tbe most im- 

‘Dortant source of tbe Indian supply. Ten years later (1876-7) the exports i^^raiJactions. 

were rendered under three headings :-Unmanufactured Tobacco 

10 508,720 lb., valued at Rs. 7,51,375; Cigars, 190,136 lb., valued at 

*Rs 1 17 445 ’ ^^^d Other Manufactured Tobaccoes, 205,033 lb., valued at 

■Rs. 22 578, Ten years still later (1886-7) the e:^orts 

factured 9 868,834 lb., valued at Rs. 9,57,156 ; Cigars, 273,209 lb., valued 

.at Rs 2 il,391; and Other Sorts, 193,996 lb., valued at Rs. 27,036. Again, 

tlT wars still later (1896-7), the exports were i-Unmanufactmed 

11,257,582 lb., valued at Rs. 11,38,204; Cigars 

Es 6 37 812 ; and Otter Sorts, 273,872 lb., valued at Rs. 37,^8. tor tte 
moat’recent years (taking values only) tte following were tte exports 


1900-1. 

•eWu'^ctured | R-M8,m 17 86 132 12 86 241 

SEsori. ::! VSrf «■«»« 

-I Rs. 15 . 49 , 101 " 34.68,999 20,96,679 23,40,437 30,95,978 

”^te cteap tobaccoes returned under “Otter Sorts "are Native pre- 
parLns coLigned to tte f 

a“..tdy .Ttod) to 16,40,B7 

i, TOl-2 Kt! 9,97,489 b, 1906-7. And it is signMoant tint »„ 
in ioui “““ “ ’ ’ tiip=p pxDorts go mainly to tte Unitea tt,exrmted 

migtt be called normal ^ I' i901-2 and 1902-3 Kingdom. 

Kingdom and the Straits Settlements J^e ye^^^^^^^ 

were abnormal, since in these 7®?^® dfmands of tte British 

Cape Colony and Natal-doubtless to 

soldiers. Further, It may he added that tte buiK 01 r g 

frnrn India £0 from Madras and Burim. , krcyest tjnmaimfaotoed 

Of ttrunmauufactured tobacco, Anf what is ™- 

quantity (on an average y®'g\den tte Straits Settlements, 

remarkable, the ,? ? last-mentioned having for some 

China (Hongkong) and Holland, the cheapest of tte Indian 

time steadily increased its unmanufactured tobacco would 

unmanufactured tobaccoes. No M producing pro- Bengal B^orte. 

appear to go to the United kingdom Wb about half the quantity 
Tince, exports ^°J°’^®^8^°°’J;?p“^Wtion of thfs circumstance is perhaps 
supplied by Boinhay. ^ Bengal is sto^to 

to be had in the fact that by the . p 905 _ 6 ) to the value of 

export to Burma ^Sma to the Indian grower is made 

Rs 27,68,296. The importance of Burma to me 


1903-4. I 1905-6. 1906-7. 


17,86,132 

16,40,427 

42,440 


12,86,241 

7,72,799 

37,639 


14,07,241 

8,80,903 

52,293 


20,49,623 

9,97,489 

48,866 


1 Rs. 15,49,101 34,68,999 20,96,679 | 23,40,437 | 30,95,978 
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still more evident when it is added tliat at tlie same time Madras eon- 
tribnted to Burma nnmamifactnred tobacco to tbe value of Rs. 14,72,433. 
Thus Burma is to the Indian grower of unmanufactured tobacco a very 
much more important market than the rest of the world collectively. 

Imports. —Turning now to the Impobt Traffic, a similar expansion 
may be said to be observable. In 1876-7 the traffic under all classes was- 
valued at Rs. 9,56,880. Ten years later (1886-7) at Rs. 49,53,486 ; the 
following decade (1896-7) at Rs. 26,30,258 ; in 1904-5 at Rs. 55,62,850 ; 
in 1905-6 at Rs. 66,08,807 ; and in 1906-7 at Rs. 69,33,377. The most 
noteworthy feature of this trade is the growth of the demand for foreign 
cigarettes. The year 1900-1 was that in which the returns of cigarettes, 
were made apart from cigars. They were then returned as 1,165,399 lb., 
valued at Rs. 17,03,968 ; while in 1904-5 they were 2,518,659 lb., valued 
at Rs. 35,08,187 ; in 1905-6, 3,119,071 lb., valued at Rs. 44,97,699 ; and 
in 1906-7, 2,912,841 lb., valued at Rs. 45,97,364. On the other hand, if 
an opinion can be formed of a traffic for so limited a period as six years, 
the imports of cigars would seem to have manifested nothing like the 
interest taken in the cigarettes. In 1900-1 the imports of cigars were 
60,157 lb., valued at Rs. 2,34,209 ; in 1904-5 they were 118,020 lb., valued 
at Rs. 3,75,958 ; in 1905-6, 101,293 lb., valued at Rs. 3,49,136 ; and in 
1906-7, 111,586 lb., valued at Rs. 4,03,330. This state of affairs may be 
a direct consequence of the continuous improvement that for some years, 
past has been maintained in the Indian-made cigar. 

Of the imports of cigarettes in 1900-1 (1,165,399 lb.), 610,980 lb. came 
from the United Kingdom and 362,760 lb. from the United States, while 
887,882 lb. of these imports were taken by Bengal. Of the supply 
for 1906-7 (2,912,841 lb.), 1,818,057 lb. came from the United Kingdom 
and 782,596 lb. from the United States. The supply from the Straits 
Settlements seems to fluctuate very greatly, but for the past two years 
has declined seriously. In 1903-4 the imports came to 177,294 lb., but 
in 1905-6 were 19,228 lb., and in 1906-7, 15,053 lb. China (Treaty) 
Ports have similarly given indications of a contraction : in 1903-4, 20^3,134 
lb. ; in 1905-6, 163,661 lb.; and in 1906-7, 112,528 lb. Bengal continued 
to hold the supremacy as the receiving province, since out of the total 
it took in 1906-7, 1,755,852 lb.; Burma and Bombay following with 
respectively 438,723 and 309,385 lb. Robertson {Rev. Trade Ind.^ 
1904-5, 11) remarks : The cigarette imports have thus in five years 
increased 106 per cent., and the quantity imported last year represents 
840 million cigarettes. The average value per pound was Rs. 1-4-5 
British, Rs. 1-1-2 American, Rs. 6-9-1 Egj^ptian, and those from the 
East, 15 annas 9 pies, the value per 1,000 being roughly three times 
the value per pound. Noel-Paton {Rev. Trade Ind., 1905-6, 15) shows 
the quantity to have further increased by 23*8 per cent, on that for 
1904-5: “ The average value per lb. from each of the sources was :— 
British, Rs. 1-8-10; American, Rs. 1-1-6 ; Egyptian, Rs. 6-4-3 ; and 
Eastern 13 annas.’’ 

Speaking of the modern cigarette trade, J. E. O’Conor {Anglo-Ind. Rev., 
April 1903) observed : “ Within the last three or four years, however, 
a singular modification of popular taste has been witnessed, one which 
would hardly have been believed possible in such a country and amongst 
such a people. Some enterprising firms in Europe thought they saw an 
opening in India for the Native consumption of American tobacco* in 
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cigarettes in snpersession of the hookah (or water-pipe) still commonly 
used by the people. Acting on this idea they imported cigarettes in 
increasing quantity at rates bringing them within the reach of the masses, 
and in a very short time the arrangements made for bringing the cigarettes 
within easy reach of the consumer had a very manifest effect. At the 
present moment the value of the cigarettes imported is about £150,000 a 
year, and allowing for the proportion of better class cigarettes imported for 
Europeans it is clear that the trade is already extensive. As yet, more¬ 
over, it is practically confined to a few large towns, and is only beginning. 

To say that it may increase tenfold is to use most moderate language. 

Why should the supply of these things be allowed to come from abroad ? ’’ 

Of the cigar trade in 1900-1 (60,157 lb.), 18,295 lb. came from Belgium; 

11,654 lb. from the Philippines ; 7,605 lb. from the Straits Settlements; 

5,307 lb. from the United Kingdom; and 4,777 lb. from China—Hong¬ 
kong. In 1906-7 (111,586 lb.), 38,420 lb. came from Belgium; 28,448 lb. 
from China—Hongkong; 21,759 lb. from Holland ; 5,650 lb. from the 
United Kingdom ; 2,992 lb. from the Straits Settlements; and 450 lb. 
from Natal, the supply having greatly decreased. 

NIGELLA SATIVA, Llmi. ; Brain, Beng. Plants, 1903, i., p4. B.E.P., 
RANtiNCiinACE.®. The Small Fennel or Black Cumin, Mldjira, kalonji, 
migrela^ hanm-shiragani, nalla-jilahra, karijirigi, samon-ne, etc. A native nnTn i-n. 
of Southern Europe, but extensively cultivated in India for its seeds. ^ 

These eontain two kinds of Oil, one dark-coloured, fragrant and volatile, oils, 
the other clear, nearly colourless, and of about the consistency of castor oil. 
MEi)iciNALi.y they are regarded as aromatic, carminative,^ stomachic and Medicine, 
digestive. By the'Natives they are much used in curries, in vinegar (p. 1110), Vinegar, 
and other tlishes, and are frequently sprinkled over the surface of bread along 
witli sesamurn seed. [Of. Pkarmacog. Ind., i., 28-9 ; Agri. Ledg., 1895, No. 10, 

168, 171 ; ISlHi, No. 28, 271 ; 1899, No. 12, 150 ; Thorpe, A^Tpl. Chem., 1899, 
ii., 397 ; Gilderneister and Hoffmann, Volatile Oils, 1900, 352 ; Butt, Mat. Med. 

Hind., 1900, 102-3. (For the true Cumin, see pp. 442-3; black Caraway, p. 283.)] 


o 

OILS, OIL-SEEDS, FATS, BTC., AND PERFUMERY.— D.E.P.. 

The Oils and Fats may be classified by many systems dependmg v., 446 - 79 . 
upon their chemical, physical and industrial properties and uses. Or 
they may be grouped according as they are derived from the animal, 
vegetable or mineral kingdoms. Some are spoken of as fixed, others 
as "essential, edible, medicinal, drying, non-drying, etc., or again as illu- 
minants, lubricants or as suitable for candle-making, soap-making or 
perfumery. Blount and Bloxam {Chem. for Engin. and Manuf., etc., 1900, 
ii., 223) observe that fats, tallows, waxes, etc., are chemically of the same 
nature as the substances popularly designated oils. They are character¬ 
ised by their unctuousness, by their insolubility in water, and hy theix 
solubility in ether, benzene, carbon biplphide, and by their leaving a 
greasy stain on paper, which does not disappear by evaporation. Chemi¬ 
cally they are ethereal salts of fatty acids, the alcohol radicle of the salt 
being glvcerine (glyceryl), except in certain waxes where radicles of higher 
alcohols'' occur. Popularly, however, fats are viewed as distinct from oils, 
bnt it serves no good purpose to separate them. 
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To the Natives of India Oils might he described as chiefly of interest 
as articles of diet or as illuininants. They are but rarely employed as 
lubricants. The painting of woodwork is a luxury of the wealthy. With 
the peasant, the ornamentation of the implements of his trade or the 
materials of his pastime are coloured, when coloured at all, on the turning- 
lathe and by means of lac. The dyers and leather-workers, however, all 
use oil, and have done so from the remotest antiquity. One of the most 
important Indian uses of oil, and one comparatively unknown in Europe, 
is the anointment of the person with mustard or rape and a few other 
sweet oils. The use of soap as a personal detergent cannot be said to be 
more than a luxury, and indeed, to the mass of the people, an unknown 
luxury. Crude soap is, however, largely manufactured and sold in every 
village to be employed by the washermen and dyers. 

Candles were never very extensively used by the Natives of India, but 
the modern demand for kerosene oil and the cheap German lamps, specially 
designed for service with mineral oils, has largely supplanted the candles 
of former times. In fact the great popularity of kerosene and other 
mineral oils, within recent years, has doubtless curtailed the cultivation 
and manufacture of most of the minor oils, more especially those intended 
as illuminants and lubricants. It is a matter of twenty-five to thirty years 
ago, at most, since every European resident in India, and all the wealthier 
Natives, employed either castor or cocoanut oil exclusively for house 
illumination. The subsequent introduction of refined kerosene from 
America drove these completely out of use, and that too within a remark¬ 
ably short time, just as electricity seems destined to displace kerosene and 
gas. The introduction of less pure though cheaper Eussian oil and the 
invention of cheap lamps (already mentioned) may be said to have marked 
the stiU greater displacement of vegetable illuminating oils. Kerosene 
has, in fact, effected a revolution in the domestic economy of the people of 
India that is marked by an increasing demand for luxury and convenience, 
one of the many expressions of prosperity that come direct from the 
peasantry. The present article wifi be made, as far as possible, to exclude 
Petroleum (p. 875), though in some instances this may be impossible {e.g. 
candles) when the returns do not separate the mineral oils and their 
manufactures from the corresponding vegetable and animal products. 

The following are the chief sources of the vegetable and animal Oils 
and Fats of India, in the sequence of their scientific or trade names :— 

Arachis —the Earth-nut (see pp. 76, 80-3); Bassia —the Mahua 
(p. 120); Brassica — Mustard and Eape (pp. 183-6); Butter (pp. 475-8); 
Camellia —Tea-seed ; Camphor (p. 247) ; Cannabis —Hemp (pp. 256-7); 
Carthamus — Safi9.ower (pp. 281-3); Cocos — Cocoanut {Kofra) (pp. 
357-60); Dipterocarpus {Eng) (pp. 501-2); Fish-oil (pp. 544-5); G-arcinia — 
Kokum Butter (p. 553); Ghi —Clarified Butter (pp. 478-82); Gossypium— 
Cotton-seed (pp. 612-3); Guizotia —Niger-seed (p. 625) ; Juglans —Walnut 
(p. 700); Lard and Tallow (pp. 701-3); Linum —Linseed (pp. 725-31) ; 
Moringa —Ben Oil, (p. 784); Papaver —^Poppy-seed (p. 860); Eicinus 
—Castor (p. 922); Sesamum — Til or Gingelly (pp. 986-7); and Wax 
(Bees') (pp. 125-7). 

There are many others that of course might be mentioned, but 
the above are representative of the Fats and Oils of commercial 
importance. In passing, reference may be given to Bomhaoo (see 
p. 168); Coehlospermivm Gossypium^ DC., the White Silk-cotton Tree 
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(Hooper, Rept Labor. Ind. AIus. (Indiist. Sec.), 1906-7, 9); Helianthus 
Linn., Sunflower (Hooper, Agri. Ledg., 1907, No. 1); and to 
Olea etispidafa., TFa^L,tlie Indian Olive, wMcli in Koliat fruits abundantly 
(Hooper, l.e. 1904-5, 25). In tbe present article it is proposed to give in 
one place a brief sketch of the oil interests of India collectively (exclusive 
of petroleum and its derivatives). Collective treatment is necessary, not 
only to link together kindred information but to exhibit the returns of 
oils and fats (given in trade statistics as “ Others ”), which by any other 
treatment would be omitted from this work. 

[Cf. Hurst, Ltibricating Oils, Fats, etc., 1896, 115-210; Lawrence, Valley of 
Kashmir, 340; Andes, Vegetable Fats and Oils, 1897, 11-62; Agri. Ledg., 1899, 

No. 12 ; Dimstan, Imp. Inst, Tech. Repts, 1903, 123-45 ; Wright and Mitchell, Oils, 

Fats, and their Manuf., 1903 ; Hurst, Pampers’ Colours, Oils and Varnishes, 

1901, 359-95 ; Lewkowitsch, Oils and Fats, Cantor Lect. Soc. Arts, 1904, 795, 809, 

819 ; Journ. Soc. Chem. Indust. (many articles); Oils and Fats in Trop. Agrist., 
xxvi., 125-6; Leather, Mem. Dept. Agri. Did., 1907, i. (Chem. ser.), No. 2.] 

FOREIGN TRADE IN OIL^SEEDS, OILS, PATS, ETC. 

The official returns here discussed may be viewed as separated into two Trade, 
great groups— Imports and Exports. Under each of these sections 
may be formed, such as Fixed and Essential, with sub-sections, Vegetable 
and Animal, and under these again still further groupings, according as 
the substances are raw or manufactured. Taking the first year for which 
fairly complete returns exist (1876-7), then tw^enty years later (1896-7) 
and the most recent years (1905-7), the following statement inay be ac¬ 
cepted as exhibiting the values of the more interesting transactions in the 
combined traffic:— 

Imports from Foreign Countries. Imports. 


(A) Fixed. 

(a) Vegetable. 

1. Oil-seeds .. 

2. Oils 

1876-7. 1 

1896-7. 

1905-6. 

1906-7. 

Bs. i 

1,37,191 1 
2,41,930 

Rs. 

7,06,575 

31,73,292 

Rs. 

2,95,548 

14,40,805 

Rs. 

3,76,009 

26,33,724 

(5) Animal. 

3. Oils 

4. Butter 

5. Ghi . 

6. Tallow 

7. Lard 

8. Wax (excl. Candles) 

10,064 

85,383 

2,76,395 

'62,671 

1,48,416 

2,19,761 

2,01,443 

4,28,432 

1,99,157 

7,093 

4,62,361 

3,12,510 

1,79,483 

8,16,705 

69,536 

13,634 

5,70,655 

2,66,636 

2,13,861 

9,14,834 

92,370 

24,875 

(c) Manupactuees. 

9. Candles (incl. Paraffin) ,. 

10. Soap . 

11. Oil and Wax Cloth, etc. 

8,92,918 

3,32,791 

17,620 

10,99.751 

11,70,670 

2,99,150 

8,67,983 

31,90,890 

6,96,666 

7,32,438 

32,28,156 

6,20,305 

(B) Essential. 

12. Oil-seeds .. 

13. Oils . 

14. Perfumery 

58,986 

40,363 

4,18,851 

1,44,407 

1,15,061 

2,14,570 

1,22,978 

1,82,501 

2,88,954 

1,69,306 

2,03,506 

2,61,299 

Grand Totals .. 

27,24,179 

£181,612 

79,79,962 

£531,998 

88,30,554 

£588,703 

1,03,07,974 

£687,198 


It will thus be seen that while for approximately the past thirty 
years the imports have increased threefold, during the past eight or nine 
years they have manifested a tendency to decrease. Prior to 1906-7 the 
highest year on record was 1901—2, when the total of the above articles came 
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to Es. 94,66,769 (or £631,118). The most significant feature of the returns 
is the expansion of the demand for soap, namely from a valuation of Es 
3,32,791 in 1876-7 to Es. 31,90,890 in 1905-6 and Es. 32,28,156 in 1906-7* 
The growth of this traffic has been continuous, notwithstanding the 
fact that within the period dealt with India has made rapid progress as 
a soap-manufacturing country. So also the expansion of the demand 
for the goods treated under Oil and Wax Cloth is certainly remarkable, 
seeing that the textile used for linoleum is jute, which is specially 
manufactured in Calcutta and sent to Europe and America to be 
subjected to its final transformation into the goods which reappear 
under the imports indicated. The decline of the imports of gJii and the 
enhancement of those of butter and tallow are also worthy of note, the 
more so since the consumption of foreign candles has practically remained 
stationary for the past thirty years. 

Exports to Foreign Countries* 

It may now be useful to set forth in a parallel series of quotations the 
exports from India of the Oil-seeds, Oils, and Manufactures therefrom :— 


{A) Fixed. 

1876-7. 

1896-7. 

(a) Vegetable. 

Bs. 

Bs. 

1. Oil-seeds .. 

5,28,96 873 

7,95,41,000 1 

2. Oils 

28,54,997 

47,96,437 

3. Oil-cake 

— 

19,17,673 

4. Dregs of Oil 

6,70,935 

(f< 

1,79,515 

(b) Animal. 

5. Oils 

63,088 

1,691 

6. Ghi 

3,57,250 

15,00,990 

7. Lard 

3,22,825 

67,900 

8. Tallow 

31.234 

95,574 

9. Wax (other than 1 

Candles) 

— 

2,76,190 

(c) Mantjfactiires. 

10. Soap .. ., 

3,72,059 

64,260 

(B) EaaentiaL 

11. Oil-seeds .. 

2,94,367 

5,75,801 

12. Oils 

1,80,130 

2,32,601 

13. Perfumery (Musk) 

1,17,256 

19,255 

,, Others 

1,64,371 

82,795 

Gbanb Totals .. 

5,83,25,T85 

£3,221,692 

8,93,51,682 T: 
£5,956,778 i 


1905-6. 

Bs. 


53,99,475 
r51,99,194 
\ 16,99,186 


1906-7. 

Bs. 

12,82,97,037 

46,77,307 

r35,89,740 

'140,09,381 


6,543 

29,38,771 

18,750 

1,11,255 

7,31,320 


20,74,818 

7,11,318 

11,180 

1,49,639 


23,171 

22,65,443 

15,747 

80,404 

5,96,009 


19,20,257 

8,12,746 

14,500 

1,51,441 


_ I £3,2 21,692 £5,956,778 £8,205,317 £9,763,991 

^ Thus in approximately thirty years the exports under the above-men¬ 
tioned articles have increased from a valuation of 3|: to 9| million 
pounds^ sterling. But to obtain a full conception of the importance 
of Indian foreign transactions in oils and oil manufactures, it is 
necessary to add the imports to the exports, when it is seen that the 
total traffic has expanded from a valuation in 1876-7 of 34 million to 
over 10| million pounds in 1906-7. 

Perhaps the most important feature in these returns is the steady 
progression of the oil-seed traffic, which in 1876-7 stood at a valuation of 
£3,526,458 pd in 1904-5 had expanded to £9,499,961, but contracted to 
£6,934,496 in 1905-6, and became £8,553,135 in 1906-7, And when the 
details of these exports are looked into it is found that the traffic in cotton- 
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seed Fas expanded during the past five years from a valuation of £36,999 
in 1900-1 to £410,840 in 1904-5, £681,173 in 1905-6, and £866,043 in 
1906—7. That is to say it has expanded from being utterly insignificant 
until now it holds the second place in quantity and the fourth in value of 
all the oil-seeds. The bulk of cotton-seed exports go from Bombay to the 
United Kingdom. Although less in value, relatively, the expansion of the 
traffic in oils, in gJii and essential-oil seeds is no less interesting and 
valuable. 

INTERNAL TRADE. 

But splendid though these results are, they show very possibly little 
more than two-thirds of the actual value to the country, the remaining 
third representing the consumption of raw material or of the local manu¬ 
factures therefrom. But while it is easy enough, from personal acquaint¬ 
ance with the country, to hazard opinions that may be found fairly accurate, 
it is often by no means possible to substantiate such by actual statistical 
returns. It has been found the only satisfactory course in dealing with 
the above (foreign transactions) to take the declared values at the ports, 
since in some cases the quantities may be in gallons, in others in cwt. or 
in yards. On referring to the official returns of internal trade, as mani¬ 
fested by the rail-borne traffic, the quantities only are given, and these are 
expressed in cwt. No relation can, therefore, be worked out betw^een the 
railway goods traffic and the valuations of the exports and imports recorded 
at the customs houses. Still, as they stand, the raihvay returns are in¬ 
structive. Some of the more important materials and movements, as 
learned from a study of these returns, may be here briefly reviewed. So 
Also, in the same way, a study of the transactions by sea coastwise gives 
additional particulars of the inter-proTOicial exchanges and of local con¬ 
sumption. These transactions are given in cwt., so that a comparison 
with the railw^ay returns is possible, but not with the foreign transactions 
nor for years later than 1905-6. 

OIL-SEEDS. —In the Agricultural Statistics the following are the head¬ 
ings usually accepted, and under which alone areas of production are 
recorded—Linseed, Til, Rape and Mustard, and Others. In the returns 
of Foreign Trade a more comprehensive series is given, namely Cotton, 
‘Castor, Earth-nut, Linseed, Mahua (“ Mowa ” or Mowra ”), Mustard, 
Poppy, Rape, Til, and Others. Lastly, in the published returns of rail- 
borne traffic we find a third grouping, namely Linseed, Rape and 
Mustard, Til, and All Kinds collectively, the last heading including 
the three separate kinds as well as the Others of Agricultural and 
Trade Statistics. With the exception of linseed and til, no analysis 
of the returns of oil-seeds is possible that would approximately exhibit 
the relations of production to consumption. 

Ares.—The majority of the oil-seeds and oil-yielding materials enu¬ 
merated in the opening paragraphs above are, however, regular agricul¬ 
tural crops, and accordingly appear in official statistics in some position 
or other. A few, such as the cocoanut, the mahua, the walnut, etc., are, 
however, trees, and can hardly be classed as regular agricultural crops. 
Another series afiord oil-yielding seeds as a supplementary crop, such, for 
oxample, as cotton, hemp, safflow^'er, poppy, tea, etc. The others in 
Agricultural Statistics would, therefore, not include these by-product oils, 
but would consist of the minor oil-seeds proper, such as earth-nut, niger 
and castor. To the areas xoturned as oil-seeds would, therefore, have to be 
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added some portions of tlie acreages returned under cotton, hemp, poppy^ 
etc., and an estimate made for the areas of tlie oil-yielding trees, Lefore a 
full' conception could be obtained of the total area of India normally 
concerned in its oil traffic. But taking the statistics of the oil-seeds as 
published, the area devoted to these crops would seem to have expanded 
considerably within the past few years. In 1899-1900 the total came to 
10,327,641 acres in the British Provinces alone, in 1903-4 it had expanded 
to’14,545,966 acres, in 1904-5 stood at 13,518,768 acres, and in 1905-6 
was i2,501,253, with, say, another million acres in the Native States. 
But to that vast area would, as just explained, have to be added some 
portion of the land devoted to cotton (which for the years 1904-7 has 
averaged 21 million acres), as also the area under all the other plants 
enumerated above that, like cotton, afford oil-seeds as by-products. 

Of the more important oil-seeds it may be said that til or jinjili {8esa^ 
mum iudieum) is the most abundant and most widely cultivated of alL 
It occupied, according to the Agricvltural Statistics, over 4 million acres 
in 1904-5, distributed chiefly in Burma, the Central Provinces, Madras 
and Bombay (including Kathiawar and Baroda). Then come rape and 
mustard with almost 3| milHon acres, mostly in Bengal and the Panjab. 
Lastly, linseed, a good'third, with some 3 million acres, very largely in 
Bengal, the United Provinces and the Central Provinces. The final reports 
issued by the Commercial Intelligence Department estimate the areas for 
1906-7 under these crops as follows :—rape and mustard, 4,196,500 acres 
(pure) and 2,210,000 acres (mixed); sesamum, 3,863,100 (pure) and 
775,000 (mixed); linseed, 3,028,200 acres (pure) and 663,000 acres (mixed); 
but in the case of sesamum the area for Burma is not included. Linseed is 
the rent-paying oil-seed crop, only about 6 per cent, of the annual average 
outturn being retained in the country. The other two crops, and mus¬ 
tard and rape, are very much more largely consumed locally, and are accord¬ 
ingly not so immediately influenced by the fluctuations of the foreign 
markets. But a disturbing element in estimates of area and production 
occurs, as already partially indicated, in the very large export trade in 
cocoanut oil, and in the material (ko'pra) from which that oil is expressed, 
through the fact that no area of production can be given for these products. 
Moreover, ho^ra (or dried cocoanut kernel) is exported, to some extent at 
least, as an article of food. It is at all events not treated as an oil-seed in 
any of the official returns, though it afiords an important oil. 

Traffic, —Turning now to the official publications that furnish infor¬ 
mation regarding the internal trade, we learn from the returns of rail- 
borne goods that the most important receiving province is ordinarily 
Bengal (an average of over 1,100,000 cwt. for the years 1902-7, drawn 
chiefly from the United Provinces and Calcutta). Next the Panj4b, with 
an average of about 1,000,000 cwt. for the same period), depends upon 
the United Provinces almost exclusively for its external supplies, which, 
moreover, are chiefly classed as Other Oil-seeds. Then comes Madras 
with an average of about 400,000 cwt. Lastly, Bombay imported during 
the same period an average of about 400,000 cwt. of oil-seeds of all kinds, 
chiefly from the Nizam’s Territory and Mysore. But the internal transac¬ 
tions of the provinces (the strictly local trade) is normally only 3| million 
cwt. (for example, 3,478,180 cwt. in 1904-5 and 3,307,669 cwt. in 1905-6), 
while the receipts of the port towns came in 1904-5 to 30,890,818 cwt., 
in 1905-6 to 18,075,155 cwt., and in 1906-7 to 20,804,457 cwt. This is 
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the supply that meets the foreign exports. It is drawn of course from the 
provinces, but is consigned direct to the ports, hence does not appear in 
the inter-provincial transactions. Calcutta and Bombay practically 
divide the traffic between them. Bombay in 1904-5 (the year with the 
largest imports during the past five years) took 13,986,721 cwt., of which 
4 naillion carne from the Central Provinces and Berar, 3J- million from the 
United Provinces, 2^ million from the Presidency of Bombay, milhon 
from Rajputana and Central India, and 2|- milhon cwt. from the Nizam’s 
Dominions. 

The traffic with Calcutta, on the other hand, amounted in the same 
year to 11,165,255 cwt., of which 6J millions came from the province of 
Bengal, 4 from the United Provinces, and the balance from the Central 
Provinces, Rajputana and Central India. The figures for 1904-5, however, 
were exceptionally high, and in the succeeding years were respectively— 
Bombay, in 1905-6, 7,289,797 cwt., and in 1906-7, 8,555,004 cwt.; and 
Calcutta, 6,228,115 cwt. and 6,420,501 cwt. Of the other port towns 
that participate in the foreign trade in oil-seeds it is hardly necessary to 
go into such details since the amounts are so very much smaller. Karachi, 
in 1904-5, drew 2,870,569 cwt.; in 1905-6, 1,826,105 cwt.; and in 1906-7', 
2,972,222 cwt. almost entirely from the Panjab, while Madras took in 
1904-5,2,868,273 cwt.; in 1905-6,2,731,138 cwt.; and in 1906-7,2,856,730 
cwt. in the same years from its own Presidency and the Nizam’s Territory- 

Turning now to the returns of coastwise trade. The oil-seed traffic 
in 1904-5 came to 1,294,166 cwt., valued at Rs. 79,23,531 (or £528,235), 
and in 1905-6 to 1,552,904 cwt., valued at Rs. 1,12,35,391 (£749,026). The 
most significant feature may be said to be that the chief oil-seed of these 
returns is sesamum (til), 431,386 cwt. having been exchanged inter- 
proyincially in 1905-6. Of this, Burma took 316,372 cwt., the bulk being 
derived from Madras. The traffic in castor is also worthy of special 
comment. Of the total 220,419 cwt. exchanged, 143,429 cwt. were taken 
by Bengal, the major portion being derived from Madras. The next most 
important item is the supply of castor drawn by Bombay, which in the 
year in question came to 51,755 cwt. 

OILS. —^It has already been pointed out that the Expoets in oils have 
manifested a considerable expansion, namely, in the case of fixed oils, 
from a valuation of £190,333 in 1876-7 to £359,965 in 1905-6, and in 1906-7, 
£311,820 ; and in essential oils from £12,008 in 1876-7 to £47,421 in 1905-6, 
and in 1906-7, £54,183. But by far the most important vegetable oil 
(exported from India) is that of the cocoanut. The total exports of that 
oil during the years 1902-7 have ranged from about one to three and a 
quarter million gallons, or, say, a valuation of from 14 to 49 lakhs of rupees 
(£85,952 to £325,439). The supply goes almost exclusively from Madras, 
and is consigned in three nearly equal portions to the United Kingdom, 
Germany and the United States—^the only other country of importance 
being Belgium. The exports of linseed oil go almost entirely from Ben¬ 
gal, and to a very large extent represent (hrectly the operation^ of the 
Gourepur and other oil-mills in the neighbourhood of Calcutta. The 
exports are consigned chiefly to Australia and New Zealand (see p. 731). 

The internal traffic in oils (as manifested by the rail-borne transactions) 
is also interesting. Excluding kerosene, the total exports in 1906-7 came 
to 1,712,166 cwt. The most important is mustard and rape (726,506 cwt.), 
followed by ‘‘others” (638,489 cwt.); then by cocoanut (199,272 cwt.) 
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and by castor (147,898 cwt.). Of the traffic in mustard and rape the most 
significant feature may be said to be the large exports to Eastern Bengal 
and Assam and to Bengal proper from Calcutta. This is the direct mani¬ 
festation of the oil-mills within the city, which in the year in question drew 
2,353,389 cwt. of mustard and rape seed chiefly from the United Provinces 
to be used up in the manufacture of oil. The most significant feature of 
the coastwise transactions is the very large trade done in cocoanut 
oil. The total traffic coastwise in 1904-5 came to 8,730,737 gallons, 
valued at Es. 1,25,84,419 (£838,961). Of that amount fully half was cocoa- 
nut exported from Madras into Bombay and Bengal (each taking approxi¬ 
mately 2 million gallons), and Burma 770,000 gallons. So in 1905—6, the 
total traffic was 10,008,074 gallons, valued at Es. 1,53,73,114, the exports 
of cocoanut being 4,612,490 gallons, valued at Es. 70,62,430. 

OIL^CAKB (Poonac). —^Incidental reference has been made to the 
objection to exporting oil-seed, instead of expressing the oil in this country 
and retaining the cake. But it may be contended that the present traffic 
is perhaps not quite so unsatisfactory as it might at first sight be supposed. 
In the present state of Indian agriculture oil-cake is less in demand than 
in Europe, and accordingly it may be more profitable to export the seed 
than were the oil expressed and dependence placed on the Indian markets 
for the disposal of the cake. As against that contention it may be urged 
that the surplus cake might be exported as a regular commemial article. 
India is at present, in fact, doing a fairly large trade in e:^orting oil-cake. 
In 1877-8 these exports were valued at Es. 4,30,399 ; in 1901-2 at Es. 
29,84,230 ; in 1902-3, Es. 34,22,616 ; in 1903-4, Es. 39,18,460 ; in 1904-5, 
Es. 43,08,621; in 1905-6, Es. 51,99,194; and in 1906-7, Es. 35,89,740. 
In 1905-6 a new item, consisting of oil-cake for manure, valued at Es. 
16,99,186, appeared, and in 1906-7 this became Es. 40,09,381. [C/. Mollison, 
AgrL Ledg., 1899, No. 12.] 

The present traffic in oil-cake is comparatively unimportant. The 
total amount carried by the railways came to 1,864,41b cwt. in 1904-5; 
2,182,405 cwt. in 1905-6; and 2,008,579 cwt. in 1906-7. Calcutta and 
Madras (the seats of the oil industry of India) are necessarily most concerned 
in the exports. Calcutta supplied 810,158 cwt., and Madras 637,946 cwt. 
The Calcutta supply went chiefly to the province of Bengal, and the 
Madras to its own port towns. The exports coastwise were in 1904-5 
returned at 220,000 cwt. and in 1905-6, 112,005 cwt., the bulk being 
consigned from Madras to Bombay. 

—The fact that India exports so large a quantity of oil¬ 
seeds and again imports a considerable amount of vegetable oils, has often 
been commented on as one of the directions of future reform. The loss 
to India through this circumstance may be said to. be twofold :—(a) the 
loss of lucrative .employment; (5) the loss of oil-cake that should more 
largely than at present be retained in India. Still it cannot be said that 
no progress has been made by India. In 1895 there were 163 oil-mills 
that gave employment to 3,368 persons, and in 1900 these had expanded 
to 212 mills and 5,084 employees. Eecentlythe data of official returns 
have been changed: only mills that employ 25 or more persons are re¬ 
corded. This has had the result of making a serious reduction in the 
number of oil-mills supposed to be at work. In 1903 there were by the 
new system 109 mills, 11 being worked by steam, with the total 
number of persons employed 4,985; and in 1904, 112 mills and 5,200 
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persons. Tlie suburbs of Calcutta literally teem with, private castor-oil 
mills. As manifesting their importance, it may be explained that while 
Calcutta exports a large amount of castor oil, practically no castor-seed 
leaves Bengal to foreign countries. Exports of castor-oil seed are made 
mainly from Bombay. 

A detailed enumeration of the oil-mills of India would dispel the errone- 
ous opinion that India is doing nothing in the direction of meeting its home 
markets for oils. A distinct advance has been made and is being main¬ 
tained in every corner of the Empire. 

CANDLE AND SOAP MAKING. —These are modern industries that 
are rapidly becoming of considerable importance. A striking evidence of 
the prosperity of the Burma candle trade may be had from the existence 
of an export trade in candles. 

Candle''making in India .—Except in the new industry of manufacture 
of candles from the mineral wax and parafEn that has recently assumed 
considerable proportions both in Kangoon and Calcutta, India cannot be 
said to possess candle works of any great importance. Here and there 
all over the country the hatti-saz still plies his craft of “ tallow dip ” making, 
but very few of these workers form candles by moulding. In Lahore and 
Bombay, candles are crudely moulded, and from time immemorial the art 
of rolling wax candles has been known and practised. One or two soap 
works have given attention to candle-making, but, as a rule, they employ 
mineral wax, and their candles have accordingly to be considered along 
with petroleum. (See Lime, p. 712.) 

While India, as a whole, is very far behind other countries in the pro¬ 
duction of candles, the demand for these articles is very considerable. Inian 
Imports : —The United Eiingdomand Belgium are the sources of supply, 
and the provinces that receive these are, in sequence of demand—first 
Madras, next Bombay, then Bengal, and lastly Burma. The imports have 
fluctuated between 8 and 12lakhs of rupees in value each year during the past 
twenty-five to thirty years. It may be here added that Burma has, however, 
begun recently to export candles, and these are of course entirely mineral. 
The Exports were in 1900-1 valued at Rs. 15,157; in 1901-2, at Rs. 49,703; 
in 1902-3, at Rs. 4,41,863; in 1903-4, at Rs. 9,05,521; in 1904-5, at 
Rs. 9,48,156; in 1905-6 at Rs. 16,53,646 (in which year the share of Burma 
was Rs. 16,37,755); and in 1906-7, Rs. 14,20,943. This traffic is mainly 
with China, the Straits Settlements, Ceylon, Australia and New Zealand, 
and is thus a new feature of India’s manufacturing enterprise. (See Cocos, 
p. 359; Rhus, p. 914.) 

Soap .—^As abeady observed, to the Natives of India as a whole, soap is 
not of much importance, and soap substitutes (natural earths or vegetable 
materials), as a rule, take its place. Still, the art of soap-maMng has been 
known and practised bom a remote antiquity, the impure article produced 
being used by the washermen and dyers. Trade statistics show, however, 
that India’s demands on foreign countries for soap are very considerable 
and yearly expanding. In 1876-7 the Imports were valued at Rs. 3,32,791; 
in 1901-2 at Rs. 17,61,427, or an annual average expansion of 17 per 
cent.; in 1902-3 a still greater expansion, the imports having been then 
valued at Rs. 22,67,801; in 1903-4 they became Rs. 26,56,673; in 1904-5, 
Rs. 27,23,705; in 1905-6, Rs. 31,90,890 ; and in 1906-7, Rs. 32,28,156. 
Alxnost one-half the total imports are, as a rule, taken by Bombay, one- 
quarter by Bengal, and of the remaining quarter about one-half goes to 
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Barma. At the same time India expoets soap, though the traffic is not 
extensive nor very prosperous. [0/. A. Watt, of Soaf-Mahmg, 1901; 
see also ^gle Marmelos (p. 27); Agave 

momum (p. 313); Cocos nucifera (p. 359); Fish (p. 547); Pinus (p. 890); 

Eosa (p. 926); Sesamum (p. 986).] ^ 

ESSENTIAL OILS AND PERFUMERY-— classification is con¬ 
venient rather than logical. The separation between perfumes, cosmetics 
and condiments is often extremely difficult and even sometimes undesir¬ 
able. Though most of the articles indicated may yield oils chemically, 
they are often used without having their oils extracted from them, just as 
sesamum seeds are eaten in certain Native sweetmeats, where they serve a 
purpose similar to the raisins and caraways in European cakes. 

The Impobts of essential oils, essential seeds and of perfumery are of 
far less consequence than the exports. In 1901-2 the combined imports 
were valued at Es. 5,11,456 ; in 1902-3 at Es. 4,96,622 ; in 1903-4 at 
Es. 6,56,617 ; in 1904-5 at Es. 5,88,633 ; in 1905-6 at Es. 5,94,433; 
and in 1906-7, Es. 6,34,111. The Expokts were valued in 1901-2 at 
Es. 22,44,404 ; in 1902-3 at Es. 20,66,970 ; in 1903-4 at Es. 20,71,940 ; 
in 1904-5 at Es. 23,50,385 ; in 1905-6 at Es. 29,46,855 ; and in 1906-7, 
Es. 28,98,944. It is interesting also to observe that the exports of essential 
seeds have been steadily improving for some years. In 1876-7 they stood 
at Es. 29,437 ; in 1901-2 at Es. 14,58,241 ; in 1902-3 at Es. 11,83,190; 
in 1903-4 at Es. 12,32,950; in 1904-5 at Es. 16,09,137 ; in 1905-6 at 
Es. 20,74,818; and in 1906-7 at Es. 19,20,257. The chief seeds exported 
under this heading are Caraway (p. 284); Ajwan (p. 285); Coriander 
(p. 427); Cumin (p. 443); Fennel (p. 552); Niger {Nigella, p. 811); Aniseed 
{Pimjpinella, p. 88’7); Fenugreek (Trigonella, p. 1081); and the like. 

Perfumery is one of the most ancient and honourable of Indian 
crafts, and one which attains greatest importance at the present day in 
Northern India. It is perhaps hardly necessary to go further back than 
to the Ain-i-AJcbari (Blochmann, transl, 73-89, etc.), where we read that 
the great Emperor encouraged and fostered the art of preparation of per¬ 
fumes and scented oils. This gives the suggestion of the two methods of 
separating perfumes having been known from very ancient times, namely 
enfleurage and distillation. One of the earliest and most instructive 
accounts of the former, as far as India is concerned, was written by Dr. 
Jackson of Ghazipur, in a letter to the editor of the Asiatic Journal of 
Calcutta for June 1839 (in Edinb, New Phil, Journ., 1840, xxix., 198-9). 
The following describes the method pursued in the preparation of jasmine. 
“ The Natives never make use of distillation, but extract the essence by 
causing it to be absorbed by some of the purest oleaginous seeds, and then 
expressing these in a common mill, when the oil given out has all the 
scent of the flower which has been made use of.” Dr. Jackson gives 
particulars of the operation—layers of sesamum seed (see p. 986) “ wetted 
in water alternating with layers of jasmine flowers are covered over with 
a cloth and left for twelve to eighteen hours. It may be added that,, 
according to modern European experience, jasmine is one of the perfume- 
yielding products that must be treated by enfleurage, as it does not yield 
its perfume in water-distillation. 

Turning now to the distillation process, Hoey {Monog. Trade and Manuf,. 
N, Ind., 107-8) gives an interesting account of tii^gandhi or itarfarosh and 
his art and trade. He buys flowers from the malis (gardeners) and mann- 
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factures from tliese, by distillation, their respective perfumes. Into the Sandai-wood. 
still is placed the zdmin or mdwa of all itar, viz. sandal itar, manufactured 
at Kanauj. The dowers are thrown into the cauldron on the fire and 
their perfume comes ofi in steam and passes through the worm into the 
copper bhapJca, and there combines with the sandal itar. On cooling, the Attar of Boses, 
perfume is separated from the water by skimming the surface. In some 
localities, in place of sandal, lemon-grass is used as an adjunct, especially 
in the production of attar of roses. 

Jaunpore and Ghazipur might be described as the chief manufacturing OMef Perfumes, 
localities, Delhi, Amritsar and Lahore the distributing centres, and 
Bombay the emporium of foreign transactions. The following are some 
of the more important ingredients and materials in Indian perfumery :— 

Cassie (Acacia Farnesiana, p. 14); Bael (Mgle Marmelos, p. 27); Galangal 
(p. 60); Himalayan Dhup (Jurinea); Altingia (p. 61); Aquilaria (p. 72); 

Arachis (p. 82); Cinnamomum (pp. 315-6); Citrus (p. 327); Lemon, Eusa, 

Citronella Oils, etc. (pp. 451-62); Jasminum (motiya, juU, and cJiam- 
beli); Michelia (champa) ; Mimusops (maulsari) ; Lawsonia (henna, p. 707); 

Ilang-ilang (Cananga) ; Keura (Pandanus, pp. 188, 777); Musk (p. 786); 
the Spikenard (p. 792); Patchouli (Pogostemon, p. 904); Rose Attar 
(p. 926); Sandal-wood (p. 977); Kut (p. 980); Sesamum (p. 986); Vetiveria 
(p. 1106). [C/. Sawer, Odorography, 1892 ; Scient American, Gy cl. Receipts, 

1899, 383-5 ; Gildemeister and HoSmann, Volatile Oils, 1900 ; Hooper, 

The Perfumes of the Moghuls, in Calc. Rev., Oct. 1904.] 


OLDENLANDIA UMBELLATA, lAnn. ; FlBr.Ind., iii., 66; 

Pmm, Beng.Plants,i.,m; Cooke, FI. Pres. Bomb., Rubiace^. 

Chay-root or Indian Madder, cTiirval, surbuli, halhenyoh, saya, etc. A Q'y-^oo , 
common biennial, met with from Orissa and Bengal southward to Ceylon, 
also in North Burma. 

The root-bark, with alum as a mordant, gives a beautiful red Dye, formerly 
much employed in Madras for dyeing handkerchiefs (the bandana handkerchiefs 
formerly famed). Though met with in Bengal, it is not used for dyeing in that 
province. It is somewhat extensively cultivated in sandy situations on the Cultivated. 
Coromandel Coast, as at Nellore and Masulipatam. Previous to sowing, the land 
is manured, generally by penning cattle or sheep, and thereafter thoroughly 
ploughed. The seeds are sown in August, on the ground having been well Seasons, 
moistened. After sowing it is again watered, and the process repeated toee 
times daily till the young shoots appear, when water need then be given Irrigation, 
less frequently. Cow-dung should be mixed with the water once a day for 
the first fifteen days. Extensive watering is the chief feature of the culti¬ 
vation, but weeding has also to be constantly performed. The expense of 
cultivating an acre is naturally heavy (estimated at Es. 28-7a.) compared with 


the returns. ^ ^ 

Only the bark of the root contains the dye. _ The Natives consider the roots Root-bark, 
of the wild plant best, and prefer to make their collections at the end of the 
second year’s growth. In dyeing, the Hindus use an aqueous solution of the 
colouring matter, obtained by pounding the root in water. The fabric is steeped 
several times in this solution, then boiled for two hours in a similar solution and 
finally washed with clean water and dried. Vaxious attempts have been made 
to introduce the dye into Europe, but these have been unsuccessful, due prob- 
ably to the fact that the root rapidly deteriorates when stored in damp sitoations. Deterioration. 
The tinctorial properties of the dye-stufi have been investigated by H^mel 
and Perkin. [Cf. Alexander Hamilton, New Acc. E. Ind., 1727, i., 370 ; Milburn, 

Or. Comm., 1813, i., 277 ; Heyne, Tracts on Ind., 1814, 209; PJ^rmacog Ind 
1891, ii., 199 ; Hummel and Perkin, in. Froc. Chem. Soc., 1893, 201 ; 1895, lou, 

Holder, Monog. Byes and Dyeing, Madras, 1896, 2; Imp. Inst. Tech, ttepts., 

1903, 207-9 ; Joret, Les PI. dans VAntiq., etc., 1904, ii., 349.] 
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OPERCULINA TURPETHUM, 3£miso ; Prain, Beng. Plants, 
1903, ii., 731; Cooke, FI Pres. Bomb., 1905, ii., pt. ii., 240 ; Ipomoea 
Turpethum, FI Br. Ind., iv., 212; Talbot, List Trees, etc., 1902, 251 ; 
Rec.Bot. Surv. Ind., 1904, iii,, 81. Convolvulace^. Turpetb Root or 
Indian Jalap, nisoth, teori, tohri, chita hdnsa, nisottar, tiJcuri, shivadai, etc. 
Found tbrougbont India, ascending tbe lulls to altitudes of 3,000 feet; 
occasionally cultivated as an ornamental plant. 

The root (also root-bark), known as trivrit, has been used as a purgative, 
by Native practitioners, from time immemorial. Varthema {Travels, 1510, 
(ed. Hakl. Soc.), 106-7) mentions it by the name of turbidi among the spices 
of Cambay, and Garcia de Orta (1563, OoU., liv. ; also in Ball, Proc. Roy. 
Ir. Acad., 1889-91, 3rd ser., i., 677) gives an account of the plant and the 
uses made of it. Two varieties have been described by most writers, sveta 
or white, and hrishna or black. The white is preferred, as the black is con¬ 
sidered too drastic. As sold in the bazdrs, Turpeth consists of the root and 
stem of the plant cut into portions of about one-half to two inches in length. 
The market rate is about 4 to 1 anna per lb. [(7/. Porster, PI. JEso., 1786, 77; 
Milburn, Or. Comm., 1813,"i., 293 ; Paulus Mgineta (Adams, Comment.), 1847, 

111., 445-6; Pharmacog. Ind., 1891, ii., 527-30; Butt, Mat. Med. Hind., 
1900, 203-4.] 

OPUNTIA, Ifill. ; FI. Br. Ind., ii., 657 ; Gamble, Man. Ind. Timhs., 
1902, 382-3 ; Talbot, List Trees, etc., 1902, 180 ; Praiu, Beng. Plants, 1903, 

1., 531; Cacte.®. Several species have been introduced into India and 
are now quite naturalised. In many portions of the hotter regions, such 
as in Madras, Bengal, the United Provinces and the Panjab, they have 
overrun immense tracts of country, and their eradication has in some cases 
become a serious problem. For their connection with the Cochineal 
insect, see Coccos cacti (p. 348). 

0. Dillenii, Haw. The Prickly Pear, ndg-phand, pheni-rnama, samar, zhor- 
hatheylo, ndga-dali, chappal, sha soung, lit wa, etc. This is the only species 
described in the Plora of British India. It is indigenous in America, but natural¬ 
ised all over India from Bengal and Madras to the PanjAb, and found on the 
Himalaya up to 5,000 feet in altitude. The fruit is edible, and can be employed 
in the distillation of alcohol. The jointed, juicy, leaf-like stems, when deprived of 
their spines, have generally been considered a useful Cattle Food, especially 
in times of famine. Mr. P. R. Mehta, however, in a report on prickly-pear feeding 
experiments carried on at the Poona and Surat Farms, gives a poor estimate of 
its feeding value. He states that the experiments conclusively prove that the 
prickly pear has hardly any value as a cattle food. A sample analysed by 
Leather gave the following result:—water, 16-96 per cent.; organic matter, 
60-64 ; ash, 22*40. Hooper furnishes the following composition of the fruit from 
Nellore examined by him :—carbohydrates 41-89 ; fibre 32*00 ; albuminoids 6*25 ; 
fat 3*63 ; water 5*67 ; and ash 10-56 ; {Rept. Labor. Ind. Mus. (Indust. Sec.), 
1904-5, 30). 

in India the plant is much used to form hedges about fields and for fences 
round homesteads. Gamble states that the chief interest in Opitntiu, to the 
Forest Officer, has been in the hope that it would assist in the reproduction of 
forest trees, by protecting the young seedlings from cattle. A coarse Fibbb 
can be obtained from it, which might prove useful as a paper material. [Of. 
Mason, Burma and its People (ed. Theobald), 1883, ii., 441 ; De Candolle, Orig. 
Cult. Plants, 1884, 274 ; Asa Gray, Scient. Papers, 1889, i-, 312 ; Kew Bull., 1888, 
165-73 ; Pharmacog. Ind., 1890, ii., 99 ; The Scrub Exterminator, Agri. Dept. 
Madras Bull., 1891, 23 ; Voelcker, Improv. Ind. Agri., 1893, 193-4 ; Bourne, 
Rept. on Destruct. of Prickly Pear by Cochineal Insect, Offic. Govt, of Madras 
Rev., Aug. 5, 1897 ; Dodge, Useful Fibre Plants of the World, 1897, 253 ; Maiden, 
Study of Prickly Pears Naturalised in New S. Wales, Dept. Agri. Sydney, Misc., 
1898, 253 ; Woodrow, Card, in Ind., 1899, 336-7 ; Mehta, Prickly Pear and 
Aloe as Cattle Fodder during Scarcity, in Dept. Land Bee. and Agri. Bomb. Bull., 
1903, No. 22.] 
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ORYZA, Linn*; FL Br. Ind.^ vii., 92-4; MattEiolus, Comm, on 
Bioscorides,^ 1565, i., 401-3, and t.; RumpMus, Herb, Amb-, v., 196- 
201 ; Duthie and Fuller, Field and Garden Groups, 1882, i., 15-20, t. iv. ; 
Duthie, Fodd. Grass. N. Ind., 1888, 20 ; Lisboa, Bomb. Grass., 1896, 
37-8; Henze, Les PI. Aliment, des Pays Chauds, 1899, 14-116 ; Semler, 
Prop. Agrih., 1903, iii., 1~48; Prain, Beng. Plants, 1903, ii., 1184; 
Gramine^. 

While botanical writers have described some twenty species of the 
genus Oryzd, Bentham and Hooker {Gen. PI., iii,, pt. ii., 1117) say that 
scarcely five of these can be easily distinguished and even these are very 
generally viewed as varieties of but one species, O. sativa, Linn. The 
chief forms are met with in the East Indies, though some are indigenous 
to Australia and most have been widely cultivated from ancient times in 
the warmer regions of both hemispheres. 

Species and Varieties, —^There may be said to be four fairly easily 
recognised forms of Oryza in India :— 

Oryza coarctata, Roxb., FI. Ind., ii., 206 ; 0. triticoides, Griffiths, Notulce PI. 
Asiat., 1851, pt. iii., 8; Icon., t. 142 ; Prain, l.c. ; FI. Br. Ind., vii., 93. It is 
known as nanoi (^dus valley), natsaha (in Burma); manihlal (the plant), and 
barirdhan (the grain) in Patuakhali, Dacca. 

In this grass the margins of the leaves are spinose-serrate. It frequents the 
margins of rivers and is essentially an aquatic plant. Griffith had grave doubts 
as to the propriety of treating it as a species of and suggested the genus 

scieTo 0 tyUwn. Roxburgh gives the delta of the Ganges as its habitat, and 
says it was first discovered there by Buchanan-Hamilton in 1796. He then 
adds that he had failed to find that the plant was put to any economic use or 
to discover an Asiatic name for it. 

In 1895 Mr. J. E. O’Conor (at that time Director-General of Statistics) pro¬ 
posed to have all the articles of official returns that appeared under “ Others ” 
investigated. He undertook to have specimens sent to me for determination. 
Almost the first, under edible substances, that came to hand was a cereal from 
Karachi. This was stated to be a wild grain collected from the swampy margins 
of the Indus and carried all over India to be eaten by the Hindus during certain 
ceremonial occasions. At first sight it looked like a form of wheat, but Sir G-eorge 
King and Lieut.-Col. D. Prain, who kindly examined it with me, suggested that it 
most probably would prove a form of rice. Botanical specimens came to hand 
in June 1895, and were at once seen to be the long-lost species o. eoaretata, Roxb., 
which, because of its resemblance to wheat, had also been called o. triticoiaes. 
Through subsequent investigations this interesting plant was found prevalent 
in the Indus valley ; nowhere in the river basins of South India; occasional in 
the Sundribans (Saugor Island) and the lower Gangetic basin; and common 
near Khaton and Moulmein in Burma. It seems probable, however, that the 
resemblance of the grass to wheat may have originated the belief that wheat 
was indigenous to the Indus basin. Thus, for example, De Candolle {Orig. 
Gulf. Plants, 356) while discussing the origin of wheat, observes that “ Strabo (ed. 
1707, ii., 1017), bom 50 b.c., says that, according to Aristobulus, a grain very 
similar to wheat grew wild upon the banks of the Indus on the 25th parallel of 
latitude.” And it is certainly remarkable that until the discoveries briefly 
narrated above, the wild rice of the Indus should have remained unknown to the 
botanical world while it was actually being traded in all over India. 

Samples of the nanoi rice were sent to Church {Food-Grains of India, suppl., 
1907, 5) for chemical examination, and the result showed that it is by no means 
an unwholesome article of food, though the edible portion, relatively to the husk 
and fibre, is exceptionally low. The nutrient ratio was found to be 1; 7*6, while 
the nutrient value worked out at 84*9. 

0. graniilata, Nees. A species found on dry soils at altitudes up to 3,000 
feet. Specimens have been collected from Sikkim, Assam, Burma, Bengal 
(Parisnath and R4jmahal hills), Malabar and Courtallum. It is perennial with 
almost woody root-stock and thin, round, firm, branching stems. The surface 
of the inner glume, though glabrous, is rendered woolly-looking through the 
presence of irregular rounffish granulations. 
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0. latifolia, Desv., Journ. Bot, 1813, i., 77 ; 0. offiicinalis. Wall. A tall, 
sparsely branched species with very broad mnlti-nerved leaves and prof use (almost 
umbellately) branched panicles ; surface of inner glume composed of parallel 
bands of squarish corrugations. The area of distribution, from the records of its 
collection, may be given as from Sikkinqi and the Khasia hills, Assam (Gowhatty), 
to Burma (Pegu and Arakan). It is in Akyab known as daung'Saba, and in 
Mergui as natsaha. 

O. sativa, Linn. The Cultivated Rice, dhan, chdval, uri, sdthi, 
munji, shaliy garri, ddngar, hhatta, tandula, arishi, nellu, hiyam, ahJc% saha, 
etc. Cultivated throughout India, but often met with also wild (or at all 
events feral) wherever marshy land occurs in tropical regions. The chief 
area of the Indian wild forms may be given as from Madras and Orissa to 
Bengal, Chittagong, Arakan and Cochin-China. Roxburgh was so satisfied 
that the wild stock was the parent of the cultivated that he described 
it alone, and gave only a few of the chief features of the cultivated forms 
known to him. Though the task of separating the wild and cultivated 
states into varieties or races is by no means easy, the wild forms examined 
by me may be here briefly indicated :— 

Var. a rufipogon. This seems to correspond to the plant of that name 
described by Griffith. No specimen of Griffith’s plant is known to exist, but it 
is probably the source of the red-coloured rices of India. 

Var. /3 fatua ; Prain, Bang. Plants, ii., 1184. This is apparently the plant that I 
distinguished in the Dictionary as hengaie'nsis. Under this come by far the 
major portion of the submerged rices. It is the type most commonly spoken of, 
moreover, as “ Wild Rice,” being found on the margins of tanks {jhiU) or fre¬ 
quently deeply submerged fields in Bengal, Madras and Burma. Its most general 
name is uri or jhara, but from Madras have come samples under the names 
nirvari or nivaru, and from Burma daung-saba, daih-saba, natsaha and pago- 
shwe-hmat, names often also given to o. latifolia. Wild rice is met with both 
bearded and beardless, as also red, white or almost black in colour. In fact, 
the grains of the wild and cultivated plants cannot be distinguished except per¬ 
haps by the cultivators, who in this matter seem to possess an intuitive know¬ 
ledge. C. B, Clarke said, “ I do not know how, in the young state, the cultivator 
tells the uri from the aman. I cannot.” 

Var. 7 plena. This is given by Prain to include the “ Double Rices.” A 
cultivated rice exists in Chittagong with from 2 to 7 ovaries. 

Var. d abuensis. Probably the most temperate form of wild o. siM^Uva, as yet 
collected. It is a much smaller plant than the prevalent wild form {j3), and may 
be the source of many of the best qualities of awnless chotan dman or rowa rices 
of Bengal and of the superior qualities of Upper India, Madras and the hills 
generally. This is probably the plant of which there was a good deal written 
some short time ago under the name of “ Hill Rice.” 

The names thus suggested for the above four forms of wildo. sativa are purely 
provisional, since the classification by no means provides a place for all the 
distinctive forms of the cultivated plant. Roxburgh adopted what is perhaps 
the most convenient classification of the latter, viz. a system based on their 
peculiarities of cultivation, the early and the late rices. He specialises sixteen 
forms. The late rices are the “ great crop.” Of these, he mentions eight all of 
which are awnless and afford, when cleaned, white grains. Of early rices, four 
are awned and yield red or coloured grains: one is awned but yields a white 
grain, while three are awnless and afford white grains. Of the late rices, four 
have coloured and four white husks ; of the early, six have coloured husks, two 
are white or pale. The general conclusion to be drawn from an analysis of 
Roxburgh’s cultivated rices shows that the progression in value is from the 
awned to the awnless forms, and from the coloured to the colourless. 

History.—^Writers are agreed that the earliest mention of rice cultivation is 
connected with China, where, according to Stanislas Julien, a ceremony was 
established in 2800 b.c. by Emperor Chin-nung, in which the sowing of five kinds 
of grain, one being rice, is the chief observance. This, together with the well- 
known adaptability of large portions of China to rice cultivation, led De Candolle 
to presume the plant may have been a native of that country. He does not, 

824 



OLDEST KNOWN SPECIMENS 


ORYZA 


SATIVA 

History 


however, restrict its wild habitat to China, but admits it has been found both in OMna. 

India and Australia under such conditions as to allow of little doubt that it is 
native to these countries as well. De Candolle simply affirms that rice cultivation 
in India, though subsequent to that of China, has been a valued crop since the India, 
classic period. It is pointed out in the Dictionary that in spite of the tempta¬ 
tion to derive the Arabic {al-ruzz, aruzz, urvzz, wiz^ etc.), Greek {6pv^a) and 
European names {rice, rise, riz, etc.) from the Tamil arisi, modern philologists are 
agreed that they cannot be so derived, but come from the old Persian word 
virinzi or virinza, the modern equivalent of which is birinj. Sir C. J. Lyall Sanskrit Name, 
states (D.E.F., l.c, 518) that is exactly the equivalent we should expect 

of the Sanskrit word for rice, vrihi, and the names point to the time when the two 
branches of the Aryan race dwelt together and developed the respective peculi¬ 
arities of their languages from a common or original tongue. The Persians did Persia, 
not bo]^ow the cultivation of rice from the Indians; the plant existed in the 
region where the two races dwelt together before their respective migrations. In 
other words, there is no evidence to show that its cultivation in Southern Asia 
was not so ancient as to have allowed of its diffusion into the Aryan home at a 
period prior to the division of that branch of the human family. The chief ob¬ 
jection to this hypothesis, viz. the absence of any pointed allusion to so valuable 
a plant in the earliest Vedas, is not serious, since a pastoral people, like the early 
Aryan invaders, may not have appreciated its importance till they settled down 
and took to agricultural pursuits. Perhaps the oldest actual samples of rice are Oldest Samples, 
those collected by Stein at Kara-dong {Ancient Khotan, 1907, 448). These would 
appear to have been engulfed by sand about the close of the 8th century. Then, 
approximately in the same part of Eastern Turkestan, was found The Bower 
Manuscript (Hoernle, transL, 123-4), believed to date from about the 5th 
century. In that work frequent mention is made of fried paddy” in the pro¬ 
duction of a drug used in the cure of coughs. 

It may be repeated, however, that the chief wild habitat of the plant Wild Habitat, 
to-day is roughly from Southern India to Cochin-China—we have no record 
of its existence as a wild plant in Turkestan or anywhere in Central Asia. 

But in passing, it may be added that the habitat of the wild plant in India 
coincides with the region through which the Dravidian invaders passed till they 
culminated in the Tamil civilisation. Cultivation appears, in fact, to have 
spread eastwards to China perhaps three thousand years before the Christian era, 
and, at perhaps a slightly more recent date, westwards and northwards through¬ 
out India to Persia, Central Asia, Arabia, and ultimately to Egypt and Europe. 

An early record of the exports of rice from India is the passage in the Erythrcean Exported from 
Sea (ed. McCrindle, 113). This may be put at 60 a.d., and refers to Gujarat. [Cf, ladia. 

Acc. Ind. and China by Moh, Trav. in Qth Cent. (Benaudot, transl.), 1733, 13 ; 
Vertomannus, Travels, 1503, in Eakl. Voy,, iv., 1811, 577 ; Ain-i-Ahbari, 1590, 

(Jarrett, transl.), ii., 121, 350; Pyrard, Voy» E, Ind., 1601 (ed. Hakl. Soc.), i., 

326-7, etc.; Jahangir, Memoirs (Price, transl.), 1829, 98 ; Mandelslo, Voy. E. Ind., 
in Olearius, Biat. Muscovy, etc., 1662, 62, 86 ; Fryer, New Acc. E. Ind. and Fers., 

1675, 119 ; Tavernier, Travels (ed. Ball), 1676, i., 282, 391, etc.; Herbert, 

Travels, 1677, 310 and t.; Alexander Hamilton, New Acc. E. Ind., 1688-1723, 
i., 161 ; Ovington, Voy. to Suratt, 1689, 397 ; Symes, Emb. to Ava, 1800, ii., 307 ; 

Turner, to Thibet, 1800, 24-6 ; Joret, Les FI. dans VAnfiq., etc., 1904, u.. 


242-314.] , , ^ 1 4: 

PJ^OPBRTJBS AND USBS. —^The grain of rice is one of the chiei articles oi 

human food throughout India, while in many parts {e.g. Manipur) it was in 1^82 
one of the chief foods given to horses and even to cattle, and throughout India the 
straw of the better qualities is invariably collected, cut into small pieces and 
given to cattle, along with several flavouring liquid preparations, oil-cake or 
grain, designated the currie stuffs. The chaff and waste obtained in wmno'vmg 
and husking also constitute important articles of human and cattle Food. But Food and 
husking is a troublesome process. In India a large part of the rice sold m ^ops 
and exported to Europe as an article of human food has been prepared by bei^g 
first half boiled, then dried in the sun, and finally husked by the ordmary pcstle 
and mortar. Such rice is, in trade, termed “par-boiled.” Hus^g without 
boiling is a tedious process when done by hand. In Yarkand there is a mecham- 
cal coWivance for husking rice in which water is the motive power. In the 
plains of India, rice is frequently husked by the same appliance as 
pounding bricks. A pestle suspended from the end of a beam, worked by the 
loot, is made to fall with considerable force on the grain. A woman, standmg at 
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the further end of the heavy beam, alternately rests and removes her weight from 
its extremity, thus causing the pestle to rise, then fall on the rice, while a second 
person attends to the grain, sweeping it into a little mound under the stroke of 
the pestle. 

The preparations of rice made in India are very numerous. Butt (Mat, 
Med. Hind., 1900, 268-9) gives the vernacular names of various medicinal ones 
and their properties. Their use in brewing and distilling is, in India, almost 
universal. Spibits from rice {sura) are alluded to by Linschoten as having been 
largely consumed in Southern and Western India three hundred years ago, while 
sura IB frequently mentioned in iYiQ Institutes of Manu —a work written (the earlier 
portions of it, at least) some fifteen hundred years ago. At the present day a kind 
of beer (pachwat) made from rice is extensively consumed. [Cf. Bay, Hindu Method 
of Manuf. Spirit from Rice, in Journ. As. Soc. Beng., n.s., 1906, ii., No. 4, 129-42.] 
See Malt Liquors (pp. 757, 760), Spirits (pp. 1043, 1045, 1046), and Vinegar (p. 1111). 

The properties and uses of rice are, in fact, extremely varied, and to tlie people 
of India an infinity of forms, many of which have each some special merit. A 
Bye is made from the husk, and the straw (even the stubble and roots) may be 
used in paper-making. (For Baskets, see p. 116; Mats, p. 776.) As an edible 
grain there may be said to be three chief grades—the finer qualities or table 
(Fatna) rice : the lower grades suitable for distillation or for the manufacture of 
starch (Blount and Bloxam, Chem. for Engin. and Manuf., 1900, 186). The rices 
of Burma are employed for distillation (and for that purpose very largely go to 
Holland and Germany) and for conversion into starch (mainly to England). They 
are thick, coarse, highly glutinous rices, and when boiled assume a heavy, some¬ 
what repulsive appearance to persons not accustomed to them. Such glutinous 
rices are, however, much prized in the manufacture of Cements. A special Indian 
cement is made from the water in which rice has been boiled, mixed wdth a small 
quantity of pure lime (see p. 293). Black Burmese rice {Kew. Bull., 1892, 232-4) 
may be spoken of as an exceptionally glutinous grain. 

Leather [Agri. Ledg., 1903, No. 7, 175-8) gives the following chemical analysis 
of rice : Undecorticated (fine sorts):—moisture, 12-55 per cent. ; oil, 2*14 ; albu¬ 
minoids, 6*35; soluble carbohydrates, 65*29; woody fibre, 7*84 ; soluble 
mineral matter, 1*39 ,* sand and silica, 4*44 ; total nitrogen, T09 ; albuminoid 
nitrogen, TOl. Decorticated (fine sorts):—moisture, 12*25 per cent. ; oil, *92; 
albuminoids, 6*45 ; soluble carbohydrates, 78*83 ; woody fibre, *21 ; soluble 
xnineral matter, *82; sand and silica, *51; total nitrogen, T19 ; albuminoid 
nitrogen,^ 1*03. Further analyses of coarser kinds of rice, rice husks, bran and 
straw, will be found in the same article. Following up these results, Hooper 
{Rept. Labor. Ind. Mus. (Indust. Sec.), 1906-7, 11) gives particulars of the com¬ 
parative nutritive value and glutinosity of some of the chief kinds of rice. Certain 
forms were foimd to be more nutritious than previous analyses would indicate. 
Hanausek {Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 42) gives 
interesting particulars of rice-grains as seen under the microscope. [Gf. Church, 
Food-Grains of Ind., 1886, 66; Bodge, Useful Fibre Plants of the World, 1897, 
254 ; Browne, Prop, and Util, of Rice Oil in Louisiana, Planter and Sugar Manu¬ 
facturer, 1905, xxxiv., 352—3 ; Excise Admin. Repts. Beng., Burma, etc.] 

CULTIVATION. 

Eice '' is essentially a crop of damp tropical or semi-tropical climates. 
The finest varieties and the largest yields are produced in tracts which, 
during the growing season, afiord a moderate degree of sunshine and a 
damp, warm atmosphere. Eice is therefore the staple crop of all areas 
of heavy and assured rainfall; but good crops are produced in districts 
which receive moderate or even light rain, when this can be assisted by 
sufficient irrigation.’’ 

“ Eice is sown in three ways—broadcast, by drill and by transplanta¬ 
tion from a seed-bed where it has been broadcast sown. As a rule, the 
first method is practised on inferior soils, or where labour is scarce. Eice 
is drilled in some districts of Bombay, but this system is not common. 
The third method is much more usual than the others and is less risky. 
Broadcast or drilled rice requires 80 to 120 lb. of seed per acre, while the 
seed-rate of the transplanted crop varies from 30 to 80 lb. per acre.” 
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The yield in difierent tracts, from different soils, and from different 
methods of cultivation varies very greatly. In good soil an average trans¬ 
planted crop yields probably about 2,400 lb. of paddy per acre in a favour¬ 
able season. Broadcast and drilled rice yield much less ” (Imv- Gaz. 
Ind,, 1905, iii., 26*“9). 

In recent agricultural statistics it is shown that the net area cropped 
in British India amounted, in 1905-6, to 207,683,741 acres. Of this, 
73,400,522 acres were found to be under rice. In the Native States in 
the same year the net area cropped amounted to 12,015,009 acres, and the 
area under rice to 717,767 acres. Thus, out of a total area of 219,698,750 
acres under crops, rice occupied 74,118,289 acres, or over one-third. But 
so large a percentage averaged for the whole of India is misleading. Rice 
is almost concentrated into Bengal. In fact, with the exception of Madras 
and Burma it is in the other provinces of India unimportant relatively. In 
the Agricultwral^ Statistics (published by the Government of India) two sets 
of figures are given, viz. (a) the surveyed areas from which we obtain the 
total rice area of 73,400,522 acres ; (5) estimates of area and yield framed 
by the local authorities (township officers, etc.). In the case of Burma, 
the local estimates are usually considerably below the surveyed areas (in 
fact, they do not deal with the whole of the province), but these estimates 
are instructive. The following are the figures (estimated) of the four chief 
rice areas for 1905-6:—Bengal, 25,150,600 acres; Eastern Bengal and 
Assam, 15,960,200 acres ; Madras, 6,604,400 acres ; Burma, 6,713,400 
acres ; giving a total of 54,428,600 acres and a yield of 433,138,300 cwt., 
and in 1906-7 a total of 54,521,600 acres and 430,258,000 cwt. In the 
case of Burma the surveyed area was 9,283,801 acres. The Final General 
Memorandum, issued by the Commercial Intelligence Department, esti¬ 
mates the total area in the four chief centres of production as having been in 
1905-6, 54,428,600 acres, and the yield as 375,198,300 cwt. of cleaned rice ; 
and in 1906-7, 54,535,400 acres and 368,334,000 cwt. 

Bengal {excluding Bastern Bengal and Assam), — Area. —The normal 
area cultivated with rice in the province of Bengal (according, to the 
Season and Crop Report for 1905-6) has been estimated at 26,308,800 acres, 
and as the total area in Bengal under cultivation in that year amounted to 
45,287,000 acres, it is thus seen that rice comprised over 58 per cent, of 
the actual cropped area of the province. The Final General Memorandum 
for 1906-7 stated the estimated area in Bengal as 24,506,200 acres, and the 
yield as 195,461,600 cwt. of cleaned rice. This represented 34*8 per cent, 
of the rice area of British India. The Season and Crop Report for 1906-7 
gives the normal area as 25,919,600 acres, which would consist of 21,301,700 
acres of winter rice and 4,617,900 acres of autumn rice. The forecast of 
the winter rice alone for 1905-6 shows a total of 20,043,400 acres, which 
represented 28*5 per cent, of the total area under this particular crop in 
British India. The corresponding estimate for 1906-7 was 19,845,300 
acres of winter rice. The chief districts in 1905-6 were :—Midnapur, 
1,365,300 acres; Ranchi, 1,240,900 acres ; Gaya, 1,151,600 acres; Sha- 
habad, 1,132,000 acres; Darbhanga, 961,400 acres; Cuttack, 952,200 
acres; Hazaribagh, 950,400 acres; Manbhum, 929,100 acres; and 
Bardwan, 807,700 acres. 

Bastern Bengal and Assam. — Area. —The Commercial Intelligence 
Department, Government of India, gives the extent of rice cultivation 
in 1906-7 (summer, autumn and winter crops together) as having been 
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16,105,800 acres as compared with 15,960,200 acres in the previous year. 
The total yield came to 122,476,700 cwt. This represents 23 per cent, of 
the total rice crop of India. The forecast of the winter rice for 1905-6 
shows 12,226,200 acres, which represented 17*2 per cent, of the winter rice 
for the whole of British India, The chief districts were as follows :—Bakar- 
ganj, 1,436,900 acres ; Dinajpur, 1,160,000 acres ; Maimensingh, 1,130,000 
acres; Sylhet, 1,098,400 acres; Rangpur, 837,900 acres; Rajshahi, 
636,900 acres; and Tippera, 614,300 acres, 

Races Cultivated. —There are innumerable varieties of rice familiar to 
cultivators under various names, and possessing particular properties 
which make their cultivation suitable to particular localities. In the two 
provinces of Bengal, they may all be referred to three primary classes, 
according to the land on which they are grown, the season of year 
when reaped, and the period taken in coming to maturity. Thus :— 
(1) The dman (or winter rice) crop, sown on low lands in May or June 
and reaped in December or January. This is by far the most important 
crop. (2) The dm or hhadoi (in official statistics designated as autumn 
rice), or early rice crop, sown in April or May on comparatively high land 
and reaped in August or September. (3) The horo (or summer rice) crop, 
sown in swamps in January or February and reaped in April or May. 

An important feature of the Bengal rice crop is the fact that a large 
portion of the area bears two or more crops a year, a circumstance that 
has led to the expression of a vertical ” as compared with a “ horizontal ” 
area. In fact, it has been pointed out that a proprietor of an estate with a 
fairly mixed soil might have tliree, four, or even five harvests of rice 
every twelve months :—(1) dus, from July to August; (2) chotan dman, 
from October to November ; (3) horan dman, from December to January; 
(4) loro, from April to May; and (5) raida, from September to October, 

It has also been said that in many parts of Bengal two crops are all but 
universal, hence it may be inferred how misleading a hard-and-fast per¬ 
centage of rice area may be to the total cropped area. In the Indian 
Museum will be found a collection of rices made in 1872 and for some years 
subsequently. The collection finally brought together came to something 
Hke 5,000 forms. These are probably not all distinct, but even if halved, 
the number would still be sufficiently significant of the vast antiquity of 
the cultivation. A remarkable fact is that the dus, dman, and horo rices 
of one district are often so difierent from those of another, that if inter¬ 
changed the one may not grow on the fields where the other has flourished 
for centuries. Here the European farmer is confronted with a problem 
scarcely known to scientific agriculture ; for the rice-cultivator of India 
will detect the one from the other with a perfectly marvellous degree 
of certainty. In Burma a few forms only constitute the chief crop, 
and to these the milling apparatus now in use have been adapted, 
and to such an extent that it is believed the Burma machinery would be 
quite unsuited to Bengal, and, further, that milling in Bengal on the 
European inethod would be impossible, unless a particular rice could be 
guaranteed in sufficient quantity to justify the preparation of the required 
special machinery. 

A. C. Sen gives an instructive account of the methods of cultivation in 
the Dacca district, and as that is more or less applicable to the whole of 
Bengal, as well as to Eastern Bengal and Assam, it may serve the purposes 
of this work better than a series of abstracts of the varying methods 
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ill many^ districts. He divides the crops into three groups, subdividing 
each again into two sections. These are (1) dman, {a) long-stemmed and 
(b) transplanted ; (2) dm, (a) ordinary and (b) lepi ; (3) boro, (a) ordinary 
and (h) lepL 

J.i>f^iV.-~Long-stemmed dman is extensively grown in Dacca. Low 
lands, the sides of jluls, and low plains on which 5 to 15 feet of water 
accumulate during the rains, are selected. The soil best suited is a 
stiff clay, deposited on the bottom and edges of jhils. At harvest¬ 
time only the ears with about feet of the straw are removed. The 
remainder of the straw is generally gathered in heaps and burnt, and 
immediately after the field is ploughed, generally in December. It is 
again ploughed once or twice and left exposed till March-April, when 
the larger clods are broken. One or two more ploughings and harrowings 
are given, and the field is ready for sowing in April-May. About 15 seers 
of seed are broadcasted over a bigha of land. In moist low-lying places, 
sowing takes place a month or even two months earlier, in Tebruary- 
March. Harvest is from 15th November to 15th January, “When the 
seeds have germinated the field is rolled twice with the ladder, and 
when the plants are 5 to 6 inches high the soil is loosened by the rake. 
After this the only operation till harvest is a weeding, which may be 
dispensed with. The peld per bigha varies from 3 to 12 maunds. 

Transplanted dman is grown on two different classes of land, in the. 
upper reaches of the valleys of the Madhapux jungle and in the compara¬ 
tively high land and old dearahs of the Brahmaputra and its branches. 
The paddy in the Madhapnr valley is a special variety, known as sholdan ; 
the transplanted paddy of other places goes by the general name of rowa. 
Seedlings are prepared in a nursery close to the rayiat's homestead, or 
in a corner of the field. The nursery is ploughed four or five times in 
April-May, and the next month, when a little rain-water has collected 
on it, the surface is levelled and plastered. Meanwhile the necessary 
quantity of seed (6 seers for every bigha) is soaked in an earthen 
pot, drained, and kept covered with mats till it germinates; then it is 
sown broadcast so thickly that the grains overlap. When the 
seedlings are 12 to 18 inches high, they are fit for transplantation. In 
the case of jungle valleys, the first thing done before transplanting is to 
repair the embankments thrown across for collecting water. The field is 
prepared by ploughing in the mud two or three times. The seedlings are 
transplanted at the end of July about half a cubit apart either way, putting 
in three to four plants in the same place. The crop is harvested in 
November-December. In the case of dearah land, two ploughings are 
given in the dry field, as soon as the previous crop, generally Jchesari, is 
taken off. On such lands two rain-crops are sometimes ^own in the same 
field in the same season. As early as possible the field is sown with jute 
or am paddy. The jute or the paddy is harvested in July-August; then 
the field is ploughed and transplanted with the dman crop. 

Aus .—This kind of paddy is grown (I) on the high grounds of the 
Madhapur jungle, where sufficient water cannot be collected for the 
cultivation of shal paddy; (2) on the comparatively high and sandy 
dearah lands- Am paddy cannot be grown on land on which more than 
2 feet of water accumulates during the early part of the rains. The 
land on which dm paddy grows is light and easily workable. It generally 
bears two crops in the year—paddy or jute during the rains and one 
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of the pulses or mustard during the cold weather. As soon as the rali 
crop is of the field, it is ploughed and harrowed as rapidly as possible. 
Preparation must be hastened, especially on char lands, for here a late 
crop is sure to be lost by the rise of the rivers. Sowing time, therefore, 
varies. In the chars^ of Meghna, it may be sown as early as the middle of 
February; in the highlands of North Manikgunge it may be delayed till 
the middle of April. As soon as the plants appear the field is rolled with 
the ladder, and a week after harrowed with the rake. After this it 
must be carefully weeded. Harvest extends from the middle of July to 
the middle of August. 

Boro. —The places in Dacca where this class of paddy is most extensively 
grown are (1) the sides of the jhils and streams of the Madhapur jungle ; 
(2) the chars and edges of the Meghna and its branches ; (3) in some 
of the chars of the Padma. The soil best suited is a mixture of clay and 
vegetable matter. As soon,as the rains are over, a plot, from which the 
inundation water has just receded, is chosen for a nursery, aquatic grasses, 
etc., are removed, and the place worked into a soft mud. The seed is made 
to germinate and then sown broadcast. Thirty seers of paddy sown on 
a quarter Ugha of land give seedlings sufficient for transplanting two 
bighas. The time for sowing is usually about the middle of October, and 
for transplanting, December--January. No tillage is generally needed for 
horo paddy. The harvest time is April-May and the yield per hiaha 
5 to 12 maunds. ^ 


In some of the islands of the Padma, large areas of land may be seen on 
the sarne level with the water at low tide covered by a soft and deep mud. 
The raiyats have discovered a method of cultivating paddy on these known 
as hfi. All that is done is to sow the seed broadcast and plaster (?epa) 
the mud over it. Before sowing the seed, it receives the same treatment 
as described above for loro and rowa paddy. [C/. C. B. Clarke, Kew Bull 
18^, 284-91; Sen, Bept. Agri, Stat. Dacca, 1889, 28-33 ; Cult, and Prep 
of RiceinBeng., Journ.Agri.-Hort.Soc.Ind., 1890,viii.,397-405; Basu, Aari 
Lohardya 1890 pt. 1, 54-63 ; 1890, pt. 2, 26-8; Banerjei, Affn. Cuttack, 

1 oo’ 1901-2,12-4 ; Roy, Grofs of Beng., 1906, 

1 29 ; Maxwell-Lefroy, Rice Bug, Mem. Dept. Agri. Ind., 1908, ii., 1-13.1 
^ AssaOT.--By way of affording a comparison with the particulars already 
given regarding Bengal as a whole, the following brief statement of the 
Assam Valley may be furnished. ^ Darrah [Ann. Rept, 1887-8) discussed 
3^i<3es under two sections which practically correspond with 
^e chief Benpl crops, viz. early or summer, and late or winter rices. 
He subdivided these into the two great sections of the province the 
Brahmaputra valley—Assam™and the Surma valley—Sylhet andCachar. 
Ui the rices of the Brahmaputra valley, he enumerates three— sali, 
ahu bao. Sahis> the general term applied to all transplanted rice grown 
on land lower than that required for dhu and higher than needed for lao. 
It IS sown about May and June, transplanted in July and August, and 
reaped in December and January. Ahu is the name given to the numerous 
tods of rice which grow on high lands, require little rain, and are sown 
from March to June and reaped June to September. It is usually sown 
broadcast, but sometimes transplanted. Bao comprises the varieties 
grown on the lowest land which will support rice. It is sown in March- 
April cut m November-December. When transplanted, the operation 
IS performed in July and August. Of the Sylhet or Surma valley, there are 
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low-land and high-land awa mMmfo, sail, low-land and Mgh-land dman, 
Jcatana and sail bum High-land dus is sown in tlie higher parts of Sylhet 
•usually broadcast hut occasionally transplanted. It is put down in March 
and April, harvested in August-Septemher. Low-land dus is grown in 
the lower parts of the district, but is never transplanted. It is sown in 
January February, cut in May-June. Murali is generally so-wn on 
lower land than in the case of dus of the high-land form, but on higher 
than the low-land.. It is put .down in February-March and cut in 
June-July. is always transplanted; sown in April~May, trans¬ 

planted July-August, and reaped Novenaber to January. It is grown 
•on land almost as high as dus land. Aman, hke dus, is referred to two 
sections,_ according as ^own on high or low ground. In the higher 
parts 1 IS transplanted like sdil, but sown and gathered about a month 
earlier than that crop. In the lower parts of the district one variety is 
always sown broadcast, viz. the long-stemmed kind. Kataria is a fim 
■oi armn s^ in April-May, transplanted in May-June, and reaped 
an October-November. Sail hum is grown on the very lowest land and 
Ta irrigated; sown in October-November, transplanted in 

December-January, and cut in April-May. _ The lands used are those 
portions of the haors, or large natural depressions in Sylhet, which are left 
dry by the reced,ing of the water in the cold weather. 

The Gachar rices enumerated pe dumai, murali, asra and sdil. Dumai 
comprises the Gachar rices which correspond with the forms of dus 
sown _broadcast on high-lands in April-May, never transplanted, and 
reaped in July-August. Murali is sown in March-April, Some¬ 
times transplanted about May and reaped in June-July. Asra is 
sown in Mwch and April on low-lying lands, never transplanted, and 
reaped in December. Sdil is practically the same as the sdil of the 
Brahmaputra valley and the sdil of Sylhet. [G/. Sen, Final Rent. Settl, 

fX o Banerjei, Final Rept. Settl, GacMr Disi., 

1894-9, 65, 111.] ’ 

United Provinces .— The area in 1906-6 was 7,078,563 acres: 4,262,528 
«cres in Agra, and 2,826,035 acres in Oudh. In Agra the largest areas 
976,423 acres; Basti, 700,314 acres; Allahabad, 
^85,603 acres ; and Azamgarh, 277,401 acres. In Oudh : Gonda, 566,896 

236,399 acres; Sultanpur, 277,039 acres; and Barabanki, 
Jo2,22o acres; etc. 

_ -Me<*o*o/Cuw/vatfoa.—Duthie and Fuller give a full and comprehen- 
.sive account of the cultivation in these provinces; the races are very 
mmerou^ strongly marked, and maybe assorted under three groups:—(1) 
those ‘With a tall habit of growth, with the ear protruded from the sheath, 
eathery and pooping, and with thin usually yellow-husked grain: (2) 
those with a shorter habit of growth and stouter stems, with the ear not 
so prominent and carried more erect than that of the preceding, and with 
thick yellow or red-husked grain; (3) those with short, strong stem, ear 
■partially enclosed in the sheath and grain-husk, dark-coloured or black, 
ihe nrst^ are most highly prized, the commonest being known as naha, 
Mnsmatti, hansfhal and jUlma, Of the second, seondU and sumMm are 
the principal, while sapd is the most important of the third. Munji is a 
term of var^ng meaning, denoting in some places high-class rice, in others 
being merely a term for rice sown broadcast. Another classification is 
mto transplanted from seed-beds or sown broadcast. As a rule, the finer 
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United Provinces 

varieties, falling under the first two classes named above, are raised in seed¬ 
beds and planted out, while the coarser lands are broadcasted. 

Seasons. Rice is sown in all months from January to July, and harvested from 

May to November. The seasons in which the greater portion is grown are 
June to August for broadcast rice, and June to November for trans¬ 
planted. Broadcasted rice is sown mostly on the break of the monsoon 
and is ready for cutting in August {bhddoi) or September (kudr), and 
Bhadoi. hence often known as bhadoi and hudri. A certain quantity is also sown 

two months before the monsoon rain can be expected, and in this case 
there are two methods of cultivation. Either the rice germination is pro¬ 
moted and its growth stimulated by frequent and copious irrigation till 
the rains break, or, taking advantage of a fall of rain in April and May, the 
ground is ploughed up and sown, but the seed allowed to lie unirrigated, 
and the young plants should not come up before the advent of the rain 
jarhan. induces germination. Nearly the whole of the transplanted rice (jarhan) 

is sown in seed-beds at the beginning of the rains, planted out after a fort¬ 
night or three weeks, and cut in aghan or November, hence also called 
a^ani. A small portion, boron, jetJii or hot-weather rice, is sown in January, 
planted out in Eebruary, and cut in May. This is only practised in slimy 
soils, along the edges of tanks or beds of rivers, which are planted with rice 
as the water becomes shallow from evaporation. 

Sub-Himalaya. Much of the ricc land in the Sub-Himalayan districts is prepared by 
being dug over by the mattock during the cold and hot weather months 
when the soil has been softened by a fall of rain. For land not dug in this 
way the number of ploughings varies according as the crop is to be sown 
broadcast or planted out, two or three in the first case, four or six in the 
Seed. second. For sowing, the soil must be thoroughly moist. If sown broad¬ 

cast, 40 seers to the acre are held sufficient. If seedlings are to be raised 
in a nursery, the seed is sown more thickly. If the crop is to be trans¬ 
planted, the nursery should be about one-twelfth the size of the field. The 
seedlings are taken up when about a foot high and planted in regular rows 
at distances of about 6 inches, 2 to 6 seedlings being planted together. 
For rice grown in the hot-weather months, frequent irrigation is necessary. 
Seasons. Rice sown at the commencement of the rains and cut in August or September 

under ordinary circumstances needs no watering, but the transplanted 
varieties, which are not ripe till November, require two or three waterings 
when the rains cease. At least one weeding is given to broadcast rice. 
Planted rice in Cawnpore is said to be more frequently weeded than 
broadcast, but in Allahabad it requires no weeding at all. When ripe, 
tjie* crop is cut with sickles in the same way as wheat or barley. [0/. 
bist. Settl. Repts., U. Prov, ; Nevill, DisL 6az, U. Prov. ; Dist. Repts, 
quoted in Dictionary, v., 605-12.] 

C. Prov. Central Provinces and Berar. —The area in 1905-6 amounted in the 

Areas. Central Provinces to 4,178,430 acres. The largest areas occur in Raipur, 

1,264,198 acres; Bilaspur, 1,005,941 acres; Bhandara, 433,186 acres; 
Balaghat, 254,029 acres; and Chanda, 221,465 acres. Of the area under 
rice in 1904-5, it has been stated that 712,824 acres consisted of trans¬ 
planted rice (302,794 irrigated and 410,030 unirrigated) and 4,193,045 
acres of broadcasted rice (305,492 acres irrigated and 3,887,553 acres 
unirrigated). In Berar, the total area in 1905-6 amounted to 28,457 
acres, almost entirely unirrigated. 

Soils, Methods of Cultivation. —Fuller (Note in Outturn of Land under Principal 
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Crops in G. 1894, 10) states that the rice-growing areas fall into 

three tracts. The first lies hi the north, and comprises the southern 
portion of the Damoh district, the Jabbalpur district and part of Mandla. 
Rice is here grown from seed, sown broadcast, and the crop is rarely irri¬ 
gated. In black-soil fields it is generally grown as a catch crop before 
wheat. On lighter land it forms the only crop of the year. The second 
tract may be described as the Wainganga valley from its origin in the Seoni 
district to its termination in Chanda, and includes the southern portion of 
Semii, the low country of Balaghat below the hills, and the eastern portion 
of Bhandara and Chanda, with isolated patches at the northern and southern 
extremities of the Nagpur district. In these localities most of the crop is 
grown from transplanted seedlings, and a large proportion is irrigated from 
tanks. The third tract consists of the plain of Chattisgarh and the Sam- 
balpur district, forming the valleys of the Seonath and Mahanadi rivers. 
The common method of cultivation in Chattisgarh is to sow thickly broad¬ 
cast and then to plough up the seedlings when they have made some progress 
leaving the land a mass of mud, weeds and rice plants, from which a pro¬ 
portion of the latter make good growth. This process is known as &asi 
in Raipur and Bilaspur, and as hilura in Sambalpm-. Transplantation 
of nee IS almost unknown in Chattisgarh proper, i.e. in the Raipur and 
Bilaspur districts, and though tanks are numerous, the whole of the crop 
IS practieaUy unirrigated. [C/. Dist. Settl. Repts., C. Prov.; Rept. Operca 
^ ’ Craddock, Rept. Land Rev. Settl., Nagpur, 

1899, 61-2 ; Re-pt, Dept. Land Rec. and Agri.^ G. Prov., 1902-3 10-11 ] 

.NorrA-West Front/er.— The area in the ’Paniab in 
1905-6 was 493,062 acres, and in the North-West Frontier 29,647 acres. 
The largest areas in the former wereKangra, 96,938 acres • Gur- 
ddspur 52,361 acres ; Sialkot, 38,151 acres ; Amritsar, 33,217 acres’; Dera 
Ghazi Khan, 32,152 acres, etc.; in the latter Hazara, 12,793 acres • 
Peshawar, 12,053 acres. ’ 


Methods of Cultivation.— In the Upper Kangra valleys, where abundance 

01 water, high temperature and a peculiar soil which favours its growth 
are found in combination, rice is the staple product. It is also grown in 
the irrigated parts of Dehra and Nurpur. Coarser kinds are grown with¬ 
out irrigation in the more elevated parts of the district. There are upwards 
of 60 cultivated forms, of which the most esteemed are legami, hdsmati 
'jhinwa, nahanda, Icamadk, and rangari. Each has its Special locality e q 
Eihlu is famous for its hegami, Pdlam for its lasmati. Of the coarser kinds 
the best known are hathSn and^ holhena ; of the inferior unirrigated rices 
rora, haluna, dhdhar. Where irrigation is possible, rice is not sown tili 
June. In districts dependent on rain, the seed is sown as early as April 
Harvest takes place in October. 

There are three methods of cultivation. By the first, hdtar, the seed is 
sown broadcast in its natural state and is the universal method on un- 
imgated land. In the second, mach or lunga, the seed is first steeped in 
water, forced under warm grass to germinate and then thrown into the soil 
which has been previously flooded. By the third, ur, the young rice' 
about a naonth old, is planted out by hand at stated intervals in a well- 
flooded field. The growth of weeds in the rice-fields is rapid, and to check 
them the crop, weeds and all, are ploughed up. This practice is called 
holdna, and only the weeds sufler, as the rice springs up again more luxurianb 
than before. * 
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■ THE EICE PLANT 

In tile Kariial districts, rices are divided into two well-defined classes 
—^fine, known hy the name of ziri, and coarse, of which the principal 
sorts are 77iunji and sdntlii. Of ziri, the principal varieties are ramdli 
and rdmjamdni. Sunkar and ansari are coarser and grown chiefly where 
there is fear of too much water. Rice is grown only on stiff soil. The 
seed-beds are ploughed four or five times and carefully prepared, manure 
is spread on them, and the seed sown broadcast. More manure is then 
spread over the seeds and the whole watered. Four days after they are 
again watered, and after the fifth.or sixth day they must be kept wet 
till ready to plant out. The rice-field is ploughed twice, and such manure 
given as can be spared. It is then flushed mth 3 inches of water, and, if 
there are weeds, a plough is driven about under water. When the plough 
has worked the mud to a fine pulp, operators take the seedlings in 
handfuls {jdti) and plant them one by one in the water. The field is weeded 
once at least and must at first be kept under water, but not more than 
about 6 inches deep. When the ears begin to form, the ground must be 
kept well wetted, but not too slushy. Reaping must be done directly 
the grain is ripe. 

Coarse rice is of two kinds, mentioned above, viz, 7nwiji and sdnthi. 
The former is sown in spots liable to be flooded, since it cannot be drowned, 
the straw lengthening as the water deepens. The peculiarity of the latter 
{sdnthi) is that it ripens within an extraordinarily short time from sowing. 
It requires but little water, if the soil is thoroughly moist, after the shoots 
are once up. Both kinds are sown in their final positions. After two 
or three ploughings, cattle are sent into the water to walk about and 
stir up the mud or a plough is worked under water. The seed is sown 
broadcast. No manure is used nor is the crop irrigated, [Of. Ph, List 
Gaz.; Ph, Settl Repts,] 

Kashmir. —Lawrence (FaZZe?/o/ Kashmir, 1895, 326-36) gives a full and 
interesting account of rice cultivation. The varieties growm are very 
numerous but may be roughly divided into two classes, the white and the 
red, the latter being the more alpine form. As a food, the white is more 
esteemed, and the best are the hds^nati and the kanyim. Though of 
good quality, the white is less popular from the cultivator’s point of 
view, since it is a more delicate plant and suffers more from changes of 
temperature and from the chill of snow-water. If the cultivator can 
obtain water and manure, he will continue to grow rice, and no rotation 
takes place. Where, however, water is uncertain, the rice land is allowed 
a fallow, and in some cases may be followed by cotton, maize, wheat, 
barley and 7ndh (pulse). 

There are two systems pursued: either the rice is sown broadcast, or 
first sown in a nursery and then planted out. Results show that the broad¬ 
cast system gives the best outturn per acre. Preparatory cultivation 
commences in March, when the fields are hard and stiff. Where the 
soil is dry ploughed, cultivation is known as tao ; where w^et, as kenalu. 
Previous to ploughing, all the village litter and farm-yard manure are 
carried to the fields and ploughed in, or heaped in a place through which 
the irrigation duct passes, and so reach the fields as liquid manure. 
In June and July the labour of weeding the rice begins. The process 
is known by the name of khuskdba, and consists in weeding the 
crop, placing the rice plants in their proper places, and kneading 
and pressing the soft mud round the green seedlings. Only experts can 
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perform this work successfully and detect the counterfeit grasses. 
Under the nursery system two Ichushdhas are sufficient, while four are 
^essential in broadcast sowing. Sometimes when the rice is 2 feet 
high the whole crop is ploughed up {sele). When the rice has bloomed, 
and the grain begun to form, the water is run off the fields, but a short 
time before harvest a final watering is given to swell the ears. Harvest 
takes place in the months of September and October. [Of. List. Assess. 
Repts. Kashmir.] 

Bombay and Sind.—ln 1905-6 the total area was 1,512,261 acres 
in Bombay; 1,013,902 acres in Sind. The largest areas in the Presidency 
occur in the Konkan Thana, 304,872 acres ; Kolaba, 248,067 acres ; 
Kanara, 185,873 acres; and in the Karnatak, Dharwar, 143,606 acres; 
Belgaum, 207,o71 acres. Of Sind, the following may be mentioned .*— 
Mrkhdna, 336,019 acres; Hyderabad, 215,297 acres; Karachi, 189,273 
acres; Thar and Parkar, 134,192 acres. 

Methods of Cultivation .— Mollison tells US that rice is principally a Man/ 
crop dependent on natural rainfall. In the Southern Collectorates, especially 
in Kanara, rice, known as vaingan, which ripens in the hot weather, is 
grown. This rice is generally irrigated, usually by channel water drawn 
from a nullah or natural spring. As a rule the crop is grown on the 
same land year after year without rotation. This is the case in the Konkan, 
except in years of favourable late rainfall, when a second crop of vdl, gram, 
oastor, wheat, or of mixed vdl and castor or mixed gram and castor may 
be preferred. This second crop, however, is more common in the tank 
irrigated rice-beds of Northern Gujarat and elsewhere than in the Konkan 
rice-fields. In the southern tdluhas of the Surat district it is common to 
grow a crop of sugar-cane once in four years or at longer intervals, and the 
same practice prevails in the laterite soils of Belgaum, Dharwar and the 
above-Ghit parts of Kanara. In the Belgaum and Dharwar rice-beds a 
sprinkling of fuar is sown with the rice. In Broach, in deep, black soil 
and in the tdluhas^ where the average rainfall exceeds 40 inches, rice is 
sown subordinate to cotton. Elsewhere in Gujarat, where the land is not 
true rice land and the produce uncertain, hodra and rice, with a sprinkling 
of tuver, are a common mixed crop. 

The best soils are clays or clay loams with a substratum of other porous 
material. Embankments are formed, and the surface of the beds made 
level. Many fields on and under the Ghats are never manured, but the seed¬ 
beds invariably are, either by burning rah material thereon or by direct 
application of manure. The rice-beds of Gujarat and those of the flat 
bottom-lands of the Konkan and elsewhere are regularly manured. In 
Gujarat tank-mud, 40 loads per acre, is a favourite application, and the 
practice of green manuring is also common. Castor cake may also be 
given as a top-dressing to supplement ordinary manure. Eish manure 
is similarly employed in the southern tdluhas of Surat and parts of 
the Konkan. In Kanara and the forest tracts of Dharwar, leaves and 
twigs of certain forest trees are used as a green manure. Eice is sown 
broadcast, drilled, or broadcast in a seed-bed and thence transplanted. The 
first is seldom adopted except in the case of rice grown on marshy situa¬ 
tions reclaimed from the sea. The second plan is very common in the 
western tdluhas of Belgaum and Dharwar and above the Ghats in Kanara 
and in unembanked fields in Gujarat. The third method is most suitable 
in fields which are embanked and where the rainfall is over 80 inches, or 
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where deficient rainfall can easily be supplemented by irrigation. Broad¬ 
casted or drilled rice requires a higher seed-rate than the transplanted 
viz. about 120 lb. per acre; the seed-rate of the transplanted varies 
per acre from 25 or 30 lb. to 90 or 100 lb. In the Konkan, Mollison esti¬ 
mates a full yield under favourable circumstances at less than 4,000 lb. 
per acre. A full average from transplanted rice ranges from 2,800 to 3,200 
lb. of grain per acre, while broadcasted or drilled yields on an average 
1,800 lb. per acre. The cost of cultivation is estimated at Rs. 52-15a, per 
acre. [Cf. Cro'p. Ex'per, Bomb. Pres.; Mollison, Textbook Ind. Aqri 
1901, iii., 32-44.] 

Madras .—The total area in 1905-6 was 7,561,611 acres, and distributed 
thus:—in Tanjore, 1,074,152 acres; Malabar, 831,545 acres; Kistna,. 
611,664 acres; South Arcot, 555,574 acres; South Kanara, 530,402 acres; 
Madura, 376,302 acres; Trichinopoly, 203,967 acres, etc. The Fined 
General Memorandum for 1906-7 estimates the area for the year at 
6,934,900 acres with a yield of 50,395,700 cwt., or 10*5 per cent, of the. 
total rice area of British India. 

Methods of Cultivation .— In Malabar the Crop is sometimes sown broad¬ 
cast, but usually transplanted. There are several crops in the year, the 
principal of which are the kanny, sown in April-May and cut in August- 
September, and the makaram crop, sown in September-October, 
and reaped in January-Eebruary. These are the principal rice harvests,^ 
but there are intermediate crops in some places ; and a third, known as 
foonja, sown in February and reaped in April-May. The greater 
portion of the land, however, bears only one crop. 

^ In South Kanara, rice is the staple crop. The land is classified, according; 
to its capacity for irrigation, into byle, or rich wet land; majal, or middling 
wet land and bettu, or land watered only by rainfall. On byle land of the 
best quality three rice crops can be raised in the year; on the best majal^ 
two crops; while bettu land produces only one crop. The earliest rice 
crop of the season, on whatever land it may be grown, is termed zenelu or 
early. The seed is usually sown in nurseries, highly manured, and the 
plants transplanted. In almost two months’ time the crop comes to ear, 
and in about twenty-one days more is ready for reaping. 

In Tanjore, rice is raised almost entirely by artificial irrigation. There 
are two chief kinds, viz. kar and fishanam, each including minor varieties. 
In all cases of irrigated cultivation, transplantation is the rule. A few 
coarser sorts, grown in some places beyond the delta of the Kauveri, 
and on rain-fed land, are sown broadcast. Kar is planted in June and 
reaped in October; pishanam in July-August and reaped in January- 
February. In the Madura district, rice is stated to be grown on almost 
every description of soil, the only essential being a constant supply of 
water. The seed may be sown broadcast, but the rule is to sow in nurseries. 
Sometimes the young plants raised in the nursery are transplanted to a 
second nursery, and afterwards carried to the field. As a rule, ploughing 
is done in June or July, after the early rains have softened the ground, 
and the seed is sown in nurseries at the end of July or beginning of August! 
After thirty days the seedlings are fit for transplanting, and in January 
may be harvested. When re-transplanting takes place, the young plants 
are suffered to remain in the second nursery about 35 days. Weeding is 
done about a month after sowing or transplanting. During the whole 
time the plants are in the ground they must stand in about 2 inches of water, 
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SOUTHEEN INDIA 

wMch. inust not be allowed to stagnate. In lands well supplied with, 
water, as soon as^the January crop is reaped, preparations are made for 
a second crop {widsi Icodci) raised in the same way as the first, but which 
comes to maturity about May. If the seasou be uupropitious during 
January-February, the second sowing will be in Mfl.T-cb^ April or May 
and the reaping in July or August. The second crop is then called adl 
kodei. Sometimes there may be three crops of rice raised in succession 
in a period of 13 or 14 months. \0f. Sturrock, Man. S. Ganara, 1894 i. 
21 199-204; Cox, Man. N. Arcot, 1895, i., 160-2; Francis, Gaz. Anantapur, 
190o, 39 ; A Root Parasite of Paddy m Malabar, in Aqri. Journ. Ind. 1906 
i., pt. ii., 169.] ’’ ’ 

Mysore and Coorg.—Tbe only available figures are for 1903-4, when 
the area in Mysore was 792,754 acres, and Coorg, 79,763 acres. The largest 
areas in Mysore State occur in Shimoga, which grew 244,758 acres; Mysore 
117,749 acres; Hassan, 103,639 acres; Kadur, 97,905 acres, etc. ’ 

Methods of Cultivation.— In Mysore the hara hatta or punaji seed is 
sown dry in the fields ; the mole hatta, germinated seed, in fields reduced 
to a puddle; and the ndti, seedlings transplanted from a nursery after 
having attained a foot in height. Rice {Mysore Gaz.) fully describes these 
methods. There are two crops, the hain (rainy season) and the Jcaru 
(hot weather). In the first, dry-seed cultivation is managed as 
follows : froxn February to May, plough twice a month, having previous 
to the first ploughing softened the soil with water. After the fourth 
ploughing the field must be manured with dung, and after the fifth, watered 
by rain or from the canal. Three days later, the seed is sown broadcast 
and covered by the sixth ploughing. Any rain that falls the first 30 days 
after sowing must be allowed to run ofi, but should there have been no 
rain, the field must be kept inundated till the crop is ripe. If there have 
been occasional showers, inundation should not commence till the 45th 
day. Weeding and loosening the soil about the roots of the young plants 
and placing them at proper distances must be done three times, first on the 
45th or 50th day; secondly, 20 days later; and thirdly, 15 days after 
the second weeding. These periods refer to crops that require 7 months 
to ripen. Rice which ripens in months must be inundated on the 
20th day: and the weedings are on the 20th, 30th and 40th days. 
By the sprouted-seed method, ploughing takes place in June—July. 
During this time the field is inundated, ploughed four times, and at each 
ploughing turned over twice in two directions which cross each other 
at right angles. About the middle of July the field is manured, again 
ploughed, and the mud smoothed by foot. All water except 1 inch is 
let off, and the germinated seed sown broadcast. For 24 days the field 
must have some water every other day, and thereafter, till ripe, be 
constantly inundated. 

In the method of transplanting rice, two distinctions are made, one 
called bara~vdgi or dry plants, the other nirdgi or wet plants. Low land 
is required for both. In bara-vdgi the ground is worked in the same 
way as for the dry-seed crop. In May it is manured and the seed sown 
thickly and ploughed in. If no rain falls till the 8th day it is watered, 
and again on the 22nd. From the 45th till the 60th day, the plants con¬ 
tinue to be removed. The field must be inundated for five days before 
plucking up the seedlings for transplantation. The ground in which the 
dry seedlings are to be ripened is ploughed four times in the course of 
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THE RICE PLANT 

eiglit weeks commencing about 15tli May, and all tbe while inundated. 
The manure is given before tbe fourth ploughing. The mud is then smoothed 
and the seedlings transplanted into it, about 3 to 5 being stuck together 
in the mud at about a span distant from the next clump. The water is. 
let off for a day, but afterwards the field is constantly inundated till 
the grain is ripe. In nirdg% the ground is ploughed three times in February- 
March while it is dry. About the middle of May the field is inundated, and 
in the course of 15 days ploughed four times. After the fourth ploughing 
the mud is smoothed, the seed sown thickly and dung sprinkled over 
the surface, and the water let off. On the 3rd, 6th and 9th days water 
is again given, but must not stagnate. After the 12th day, inundation 
is commenced, and continued till the seedlings are fit for removal 30 days 
after sowing. The cultivation of the field into which the seedlings are- 
transplanted is exactly the same as for dry seedlings. Various pulses 
are sown in the fields that are to ripen the transplanted crop, and are 
cut down immediately before ploughing for rice commences. 

Kdr (or Mm) crops (hot weather) are divided into three kinds according 
to the time of sowing. When the farm is properly stocked, the seed is sown 
at the most favourable season, and is called Jcumha kdr ; but if there be a 
want of hands or of cattle, part of the seed is sown earlier and part later 
than in the proper season. When sown too early it is called tula kdr; when 
too late, mesha kdr. The three methods of cultivation described above 
for the kain crop, viz. by dry seed, germinated seed, and transplantation, 
are found here also, except that in the case of tula kdr no dry seed is ever 
sown. 

In Coorg there is annually but one rice crop, except in a few valleys 
in the north. The rice cultivated throughout Coorg and in general use 
is the large-grained A finer kind is the small rice sanna-hatta, 

and a red variety the kesari. For parched rice the kalame is the kind used- 
The seed is sown in a nursery, and in 20 or 30 days the seedlings are ready 
for transplanting, which takes place in July and August, regulated by 
the monsoon. The crop is cut in November or December. [Cf. Rice^ 
Mysore Gaz,, 1897, i., 131-44, 217-8; ii., 317-8, 328, 563-4.] 

Burma. —The area in 1905-6 was 9,283,801 acres. The districts of 
importance are, in Upper Burma:—Shewbo, 365,107 acres; YametMuy 
225,170 acres; Upper Chindwin, 160,783 acres; and Kathu, 159,596 acres. 
In Lower Burma :—Hanthawaddy, 1,114,359 acres ; Thongwa, 843,840 
acres; Pegu, 778,372 acres; Akyab, 599,880 acres; Thaton, 563,973 acres; 
Bassein, 536,720 acres; and Myaungmya, 518,508 acres. The crop is 
divided into three main classes : kaukkyi or late-rain paddy; kaukyin or 
early-rain paddy; and mayin or dry-weather paddy. Kaukkyi is said to 
occupy the largest area, viz. in 1904-5, 8,833,716 acres ; kaukyin next with 
332,117 acres; then mayin with 99,631 acres. The Final General Memo¬ 
randum of the Commercial Intelligence Department estimates the area in 
1906-7 at 6,988,500 acres. The yield was given as 96 per cent, of normal, 
and the surplus available for export was 2,374,000 tons cargo rice, equiva¬ 
lent to 40,237,000 cwt. cleaned rice. 

Methods of Cultivation. —The most fertile land, where the largest amount 
and the best quality is grow, is found in the delta of the Irrawaddy- 
There are five methods of raising the crop, practised in different 
parts of the country :—(1) On the ordinary swamp land in low-lying 
plains where the rainfall is sufficient; (2) on level land from which the 
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rain-water runs of! too quickly and irrigation has to be resorted to; (3) 
on land near the river-bank wbicb is submerged and cannot be planted 
till after the highest rise; (4) in hill clearings ; (5) a hot-weather crop 
obtained by irrigation either by means of dams or by water-wheels. 

^ For the first three methods, ploughing commences in June, when the 
rains have softened the soil and rendered the use of the plough possible. 
Meantime nurseries have been prepared on higher ground and seed sown 
broadcast. By July or August the fields for the first two classes and the 
plants in the nursery are ready and the young plants are dibbled in, two 
together at intervals. In the case of riparian lands, the plants cannot 
be put out till about September; the harvest begins in November and is 
over by January. The hot-weather crop is planted in January-March, 
and is reaped about three months afterwards. The water necessary 
is usually obtained by throwing a dam across a stream, but at Meng-doon 
in the Thayet district a self-acting wheel is used. 

In cultivating rice in hill-clearings, a site is first selected, thickly 
covered with bamboos and forest, which is all felled in April. After two 
months’ drying, the fallen trees and scrub are set on fire, the ashes fertilising 
the ground. After the first fall of rain, the surface is slightly broken 
with a hoe, the ashes mixed with the soil, and the seed, usually rice and 
cotton or sesamum and cotton, sown broadcast. The rice and sesamum 
are reaped in September or October, and the cotton bolls picked in 
December to April. After this the hill-clearing is abandoned. [C/. BisL 
Settl. Oper, Repts. ; Upper Burma Gaz., 1900, ii., pt. 1, 337-41; Max and 
Bertha Ferrars, Burma, 1900, 48-56; Nisbet, Burma wider Brit. Rule 
and Before, 1901, i., 330-43.] 

MANUFACTURE. 

MHIs and MHIing. —An important feature of the Indian rice trade is 
the rise and present position of the Burma power-mills. These mills had 
their origin in the very high cost of labour in that province and the dis¬ 
inclination of the Burman agriculturist to undertake any work he can 
avoid. In Bengal the rice crop is as a rule husked by the growers ; in 
Burma it is conveyed to the market as paddy. It thus soon became 
evident that if rice was to become an important article of export, it must 
be husked at Kangoon. This gave rise to the important rice-milling 
industry of Burma. But these mills were for a long time greatly handi- 
capped by the cost of coal imported from England. Moreover, the ques¬ 
tion of the disposal of the husk became a serious one. The discovery soon 
followed that the husk, previously wasted, might be utilised as the fuel 
to drive the mills. The husk is accordingly conveyed by special con¬ 
trivances to the furnaces and there consumed, while a stream of water 
flowing below carries ofi the ash. By these and other inventions so 
great economies were efiEected that it soon became evident that not only 
was a great export trade possible, but that it would no longer pay to carry 
rice in husk to be milled at localities remote from the areas of production. 
To the skill and energy of the European inventors and owners of these 
mills, therefore, is due the credit of this great and prosperous industry. 

According to the Financial and Commercial Statistics, there were 
127 rice mills in India in 1904 employing 17,814 persons (mostly Madras 
coolies). The industry, however, is of importance^ only in Burma, which 
had of the above totals 114 mills and 17,016 employees. According 
to the statistical tables, the remainder were distributed as follows:— 
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THE RICE PLANT 

Paiijab 1 mill, with 33 employees; Bombay 1 mill, with 80 employees ; 
Madias 11 mills, with 685 employees. 

Revenue Duty .— In the Imperial Gazetteer (iv., 257-8) it is stated 
that the “revenue derived from rice and millet beer amounted in 
1902-3 to about 6 lakhs in Bengal and 11 lakhs in Burma; elsewhere 
it is inconsiderable. In Bengal, faclitvai brewed from rice or millet is 
consumed by aboriginal tribes, and by the lower orders in general, in 
certain districts- It is valued both as a stimulant and as food. The 
bulk of the revenue which it yields is derived from licenses for manu¬ 
facture and retail sale, which are put up to annual auction, the number 
and sites of the shops having been pre\dously fixed. Licenses for the 
home-brewing of fachwai for domestic purposes are granted in certain 
districts to the headmen of villages inhabited by aboriginal races, on 
payment of a fixed fee for each household. In Burma the Native beer 
is brewed from rice. When consumed by certain hill tribes, mostly in 
Upper Burma, it is exempted from taxation, otherwise the excise system 
is similar to that in Bengal. It is almost as easy to brew this beer as to 
make a pot of tea, and as the main ingredient is a staple article of food, 
it is almost impossible to check private manufacture.” In the Moral and 
Material Progress of India the excise revenue from fermented local 
liquors, amounted in 1905-6 to £113,234 in Bengal and to £151,402 in 
Burma (see pp. 757, 760). The preparation of vinegar from rice is 
almost peculiar to Burma (see p. 1111). As regards Customs Revenue, 
rice and rice fiour are the only articles on the export tariff schedule, the 
duty^ on which is levied at the rate of 3 annas per maund of 82f lb. 
The revenue thus obtained during the years 1900-6 amounted to* the 
following sums In 1900-1, RL 84,89,433 ; 1901-2, Rs. 90,87,957 ; 
1902-3, Rs. 1,26,06,624 ; 1903-4, Rs. 1,20,31,363 ; 1904-5, Rs. 1,31,75,772 ; 
1905-6, Rs. 1,15,11,257 (£767,417). The increase in recent years is 
doubtless to some extent the direct expression of the economies effected 
by the Burma milling industry. 

It was said some time ago that India held a practical monopoly of 
the world’s supply of rice^ and accordingly was justified in placing an 
export duty on the quantities sent to foreign countries. The duty above 
mentioned was first imposed in 1875, when oil, rice, indigo and lac were 
subjected to an export duty. In 1880 the duties on the other articles 
were remitted, and that on rice alone retained. But the exports of rice 
from the Southern States of America, from Madagascar, from Cochin-China, 
from Siam, from Japan, etc., have given a new conception of the trade. 
In fact, it might almost be said that but for the economies effected by 
Burmese milling, the exports would have by now been lost to India. 

TRADE. 

The foreign rice trade of India may be said to be very ancient. So 
long age as 1503 Vertomannus {Travels, in HaM. Voy., 1811, iv., 577) 
made special mention of the exports from Mangalore. In present-day 
traffic almost the entire supplies of the cereal sent to foreign countries are 
drawn from Burma. It is employed as food, for distillation, and in the 
manufacture of starch. ‘‘ Formerly the bulk of the rice exported from 
Burma consisted of 'cargo’ rice, of which five-sixths was unhusked 
(or ^ paddy ’) and only one-sixth husked. Gradually, with the extension 
of rice-mills, the proportion of cargo rice has diminished, this description 
being replaced by husked and cleaned rice, to the great advantage of the 
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THE HIGHEST PRICED EXPORT OF INDIA 
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trade. For the husk is used as fuel in the mills, the bran lying between 
the husk and the grain is exported at a good profit for pig-feeding, and a 
saving in freight is thus eSected.” “ Rice is exported to every quarter of 
the globe, not more than about half of the total exports being consumed 
in Europe. Large quantities are sent to the Straits and Ceylon, to other 
parts of Asia, to East Africa, to the West Indies and South America. 
Indian rice penetrates to every region to which the Indian or Chinese 
coolie finds his way. It is to be noted that other countries, such as Siam, 
Dochin-China and Java, are already competing with India in these markets.” 
Again, “ The rice trade is conducted under conditions as regards the effects 
of the seasons which are unknown in other parts of India, for as yet no 
failure of the monsoon in Lower Burma has been recorded. The fluctua¬ 
tions of the export trade from Burma depend, however, upon conditions 
in other parts of India, since bad seasons cause the diversion to India of 
rice which would ordinarily be exported to foreign markets ” (Imp. Gaz,, 
1907, iii., 284-5). Burma has thus very properly been described as the 
granary of India, and it plays an important part in securing the balance 
of food supplies of the East generally. 

staple of Burmese Commerce .— The importance of the rice crop may 
be seen by the fact that the Exports often constitute the highest valued 
commodity and have often disputed the first position with raw cotton. Thus 
in 1904-5 the Rice exports (all kinds) were valued at Rs. 19,62,04,232; 
Wheat, Rs. 18,59,82,302; Cotton (raw), Rs. 17,43,46,872; Jute, Rs. 
11,96,56,462; Opium, Rs. 10,62,34,442 ; Hides and Skins, Rs. 9,90,58,538 ; 
Tea, Rs. 8,46,54,867 ; Coffee, Rs. 1,66,09,757 ; and Indigo, Rs. 83,46,073. 
But in 1906-7 these positions were seriously changed: jute headed the 
list, followed by cotton, then rice, hides, tea, opium, wheat, coffee and 
indigo. Other raw products and partially manufactured products might be 
:added to the above enumeration, but enough has been said to show the 
great importance of the rice traffic—^the exports in that cereal being the 
staple of Burmese commerce. 

Internal. —The total recorded internal trade transactions by rail 
and river amounted in 1906-7 to 35,038,390 cwt., of which 8,039,211 cwt. 
consisted -of unhusked rice (paddy) and 26,999,179 cwt. of husked rice. 
The chief exporting centres were Bengal, 10,364,281 cwt.; Madras, 4,290,216 
cwt.; B. &ngal and Assam, 1,228,575 cwt.; Sind, 2,905,816 cwt.; 
Bombay port, 949,010 cwt.; Calcutta, 6,755,856 cwt.; and Madras ports, 
*916,575 cwt. The chief imports were Calcutta, 9,470,405 cwt.; Bengal, 
•3,733,778 cwt.; Madras ports, 3,128,178 cwt.; Bombay, 1,754,606 cwt.; 
Madras, 1,195,222 cwt.; United Provinces, 460,072 cwt.; Karachi, 
2,631,258 cwt. 

The total coastwise external traffic by sea in the same year amounted 
to 19,582,791 cwt. (5,085,681 cwt. unhusked and 14,497,110 cwt. 
Lusked).. Of this Burma exported 16,259,498 cwt. ; Bombay, 800,618 cwt.; 
Bengal, 309,708 cwt.; Madras, 463,487 cwt.; Sind, 1,684,085 cwt. 
'The chief importing centres by coast were Bombay, 3,755,193 cwt.; 
Madras, 5,132,772 cwt., and Bengal 5,848,337 cwt. 

Foreign. —The exports of husked rice during the five years 1902-7 
were as follows :—1902-3, 47,033,137 cwt., valued at Rs. 18,78,73,780; 
1903-4, 44,441,186 cwt., valued at Rs. 18,95,42,429 ; 1904r-5, 48,873,297 
cwt., valued at Rs, 19,47,22,505 ; 1905-6, 42,211,869 cwt., valued at 
Rs^ 18,41,06^407 ,* nnd 1906-7, 38,054,054 cwt., valued at Rs. 18,32,55,332. 
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THE EICB PLANT 

la addition to this, a considerable quantity of unbusked rice (rice in h^k) 
or paddy, amounting in 1906-7 to 656,132 cwt., valued at Es. 19,98,886 
and smaller quantities of rice-flour, viz. m 1906-7, 6 166 cwt valued 
at Ks. 44,484, are annually exported. Eobertson {Rev. 

1904-5, 23-4) states that both in regard to quantity and value the trade 
of 1904-5 was the largest known, and that the average price was 7 per cent, 
lower than in 1903-4. The bulk of the exports of husked rice is always 
from Burma, which, out of the totals above 
as follows1902-3, 36,791,543 cwt.; 1903-4 

37 614 518 • 1906-6. 31,067,895 ; and 1906-7, 28,10o,443 cwt. Bengal 
coSs ’Lcoml with, in 1905:6, 8 , 955 , 237 , and in 1906-7 4 736,786 cwt 
Madras in 1906-6 supplied 1,500,945, and in 1906-7, 3,333,774 cwb Sind 
in 1906-6 gave 303,354 and in 1906-7, 1,344.629 cwt. Lastly, Bombay 
in 1905-6 furnisbed 584,440 and in 1906-7, 533,443 cwt. According to 
Eobertson, unbusked rice goes entirely to Ceylon, except as a constitu¬ 
ent of busked rice to prevent its beating. Of cleaned_ rice the princi¬ 
pal destinations west of Suez are Germany, which,_ in 1906 6 took 
4 968,851 cwt., valued at Es. 1,97,42,006 ; United Kingdom, 3 473 883 
o;^., valued at Es. 1,48,95,096; Holland, 2,513,425 c^ 

Es. 89,00,902 ; Austria-Hungary, 2,442,632 cwt., valued at Es. 87,55,678. 
Of the Eastern section of the trade, the most remarkable feature is the 
development in the export to Japan, which amomited in 1904-5 to 
9 277 239 cwt., valued at Es. 3,52,13,937,an increase of 32per cent, over the 
qUtity for 1903-4. though it fell in 1906-6 to 6,593,531 cwt. After Japan 
in 1906-6 comes Ce 3 don with 5,976,582 cwt., valued at Es. 3,.a,23,b34, 
then the Straits Settlements with 5,028,694 cwt., valued at Es. ^,05,89,495. 

The Imposts into British India do not amount to much, viz. in iwo , 
965 cwt. unhusked rice, valued at Es. 3,263, and 7,230 cwt. husked nee, 
valued at Es. 40,018, the bulk of which comes from the Straits Settle- 

^ Of the trade by land (Trans-frontier) the latest available figures are 
for 1906-7. In that vear the quantity of husked rice bxpoeted anaounted 
to 69,050 cwt., valued at Es. 4,31,739, and unhusked rice to 29,682 c-^., 
valued at Es. 1,64,542. The Trans-frontier import trade is considerable. 
In the year under review, imports of husked rice amounted to 1,178,0^5 
cwt., valued at Es. 76,08,888, and of unhusked nee to 1,3^,532 cwt., 
valued at Es. 49,84,420. Almost the whole of this, husked and un-hi^ked, 
comes from Nepal, viz., in 1906-7, tbe former, 945,640 cwt., and the latter, 
1,215,852 cwt. 


D.E.P., 
vi., pt. i., 
6-15. 


PANICUM, Limi, ; FI Br. Ind., vii., 26-60 ; Brain, Beng. 

1903, ii., 1174-80 ; Gkaminb.®. One of tke largest genera of grasses. Ox 
tke Indian species several are muck valued as fodders, owing to tneir 

abundant yield of grain—Millet. ..no . t • u 

P. antidotale, Retz, ; Duthie, Fodd. Grass. N. Ind., 1888, 4; Lisboa, 

Grass., 1896, 23, t. 9. The gunara, layo-gundli, gdmiir, gharam, male, etc. A tail 
coarse plant, abundant on the plains of Northern India, and extending 

Baluchistan and Afghanistan. « m-. ' t 

P. colonum, i/mi ; Duthie, l.c. 4; Lisboa, l.c. 11, t. 7. The sawank, shama, 
sivaen borrur, wundu. An annual, abundant throughout the pla;im, ascending 
to moderate elevations on the Himalaya. In parts of the Banjab it is culti¬ 
vated for its grain. It is generally considered one of the best Foddeb grasses 
in India. {Of. Church, Food-Grains of Ind., 1886, 50.] 
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PANICUM 

SPECIES OF MILLET miliacbum 

P. Crus-galli, Linn.; vav. ft^umenfaceunt, Tr1771671 ; Prain, Z.c. 1177; P. fru- Poor-mau’s 
mentaceum, Roxb, ; Buthie and Fuller, Field and Garden Crops, 1882, ii., 3-4, Millet 
t. xxiv. ; Duthie, Fodd. Grass, N. Ind., 8 ; Lisboa, l.o. 11. The shamula, shama, 
saTue, sanwa, '}hungara, mandira, hanti, c}ia77ialu, etc. A tufted annual, extensively 
cultivated as a rainy-season crop over the greater part of India and on the 
Himalaya up to 6,500 feet. In The Rower jyianuscript (Hoernle, transl., 151) 
mention is made of “ gruel made of syamakd,^^ and this has been regarded as 
denoting the present 'millet. The MS. in question was fomid at Kucha near 
Khotan, and is of the 8th century. 

This is the quickest-growing of all the millets, and in some localities can be Six "Weeks’ Crop 
harvested within six weeks of being sown. It thrives best on light sandy soil. 

Banerjei {Agri. Cuttack,^ 1893, 76) says it often follows kangu [SeUn 'Ut italic(t). 

The soil is ploughed twice, and the seed sown broadcast in the middle of May to 
the middle of June._ In about a month and a half the land is thoroughly weeded. 

Pain is required till about the middle of August, when the crop is cut. Of Seasons, 
the United Provinces, Buthie and Fuller state that it is sown at the commence¬ 
ment of the rainy season and a spring crop usually follows it. The seed is 
sovm at the rate of 10 lb. to the acre, and the young plants require at least two 
weedings. In the drier regions of the Doab it is frequently grown as a sub¬ 
ordinate crop with judr {Sot-gUam tKigare). The yield varies from 8 to 10 Yield, 
maunds grain to the acre. In Bombay the area devoted to it in 1905-6 was 
43,586 acres. Moliison {Textbook Ind. Agri,, 1901, iii., 61) states that the land 
is prepared as for bd'jra {JP'etinisetitm tifxthoineuin'j. The seed is drilled with 
a four-coultered plough in June-July at the rate of 6 to 8 lb. to the acre. The 
rows are about 12 inches apart, and the plants should be thinned out where the 
seed is sown too thickly. The crop is weeded and intercultured with the bullock- 
hoe as with bdjra. It ripens in September-0ctober. In theBeccan it is usually 
grown on poor, light upland soil where the rainfall is moderately heavy, and on 
such land a yield of 400 to 500 lb. grain and 1,500 lb. straw is a full average crop. 

The grain is consumed chiefly by the poorer classes, with whom it has the Pood, 
special merit of ripening early. It is eaten boiled in milk or is parched. Leather 
{Agri. Ledg., 1901, No. 10, 368 ; 1903, No. 7, 150, 178) gives the following Ohemistry. 
analysis:—moisture, 7‘72; oil, 4*39; albuminoids, 7*06; soluble carbohydrates, 

67*56; woody fibre, 7*44; soluble mineral matter, 1*70; sand and silica, 4*13; 
total nitrogen, 1*18 ; albuminoid nitrogen, 1*13. In the Madras Presidency and 
m Mysore the straw is much used as a cattle Fodder, and in the Meerut district Fodder, 
it is sometimes grown as a fodder crop. [Of. The Bower Manuscript (Hoernle, 
transl.), 1893-7, 137 ; Chiuch, l.c. 49; Basu, Agri. Lohardaga, 1890, pt. ii., 29; 

Rice, Mysore Gaz., 1897, i., 114-6; Mukerji, Handbook Ind., Agri., 1901, 259.] 

P. maxiinum, Jacq.; Prain, Beng. Plants, ii., 1179; P. jumentoruon, Pers.; 

Buthie, l.c. 9; Lisboa, l.c. 18-22. Guinea Grass, gini gawat, geneo-pullu, gini G'uinea 
hullu, nauka-thau-hau, etc. A tall perennial native of Africa, and now cultivated Grass, 
in India. 

Is best propagated by root cuttings. A sandy soil is most suitable. After Planting, 
the ground has been prepared in the ordinary way, the roots should be planted 
out 2 feet apart on the flat, at the commencement of the rains, care being taken 
to arrange them so as to form lines at right angles in both directions. If planted 
at any other time, the field should be inundated with water immediately after 
planting. When the crop is established the rows should be ridged up in the Irrigation, 
direction of the slope. Subsequently, according to Moliison, Guinea Grass 
can hardly get too much water or manure, but the water must not be allowed 
to stagnate. The best manure is well-rotted farm-yard, and it should be ap- Manure, 
plied in dressings of at least 5 tons per acre every fourth time the crop is cut. 

Crops are cut about eight times in the year, and plantations should be renewed 
every three years. Of the Poona and Surat Farms, Moliison says that it has 
been known to give outturns of 20,000 to 35,000 lb. per acre according to season. Yield. 

[Cf. Dept. Land Bee. and Agri. U. Prov. Bull., 1897, No. 6; Moliison, l.c. 233-6; 

Leather, Agri. Ledg., 1901, No. 10, 368; 1903, No. 7, 156, 170.] 

P. miliaeeum, Li'M. ; Duthie and Fuller, Field and Garden Crops, ii., Common 
1-2, t. xxiii.; Duthie, Fodd. Grass., l.c. 9; Lisboa, Ic. 16. Common Millet, 
cliena {or chens), chin phikai, sdivayi-ckaitwa, anne, sdlan, tzedze, wadi, vari, 
hatakanai, vardgu, bili haragu, etc. This grass is supposed to have been 
introduced from Egypt or Arabia. It is grown in various parts of the 
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country up to 10,000 feet on the Himalaya, but nowhere to any great 
extent. Stein {Ancient Khotan, 376) says he found at the Niya site (3rd 
century) some ancient straw among which the husk of this species had 
been recognised by the authorities of Kew. 

Bengal —Roy (Crops of Beyig., 1906, 58-60) states that this millet 
does best on a heavy loam and luxuriates on newly formed char lands. 
The land is ploughed after the 15th December, up to January or even 
to 15th February, and harrowed two to four times after each ploughing. 
By the time of the fifth or sixth ploughing the clods are broken with 
the hammer and the seed sown broadcast about the 15th February, 
at the rate of 5 seers to the acre, then ploughed in; but to cover 
the seed, the land is again harrowed. When the plants are 6 inches 
high, the field is weeded if necessary. The crop is harvested about the 
15th March to the 15th May. The average yield is about 24 maunds 
per acre, valued at Rs. 48. 

United Provinces .— It is grown as a hot-weather crop, irrigated from 
wells. Sown in March at the rate of 10 lb. to the acre, and ripens 
towards the end of May. Yield, six to eight maunds of grain per acre. 
In Bandelkhand there are two varieties, fJiihai and rali. The former is 
sown a little earlier than the latter, and yields a heavier outturn. 

Bombay. —The area under this crop and under jP. miliure are 
returned together. They are generally distinguished by the names of 
mri and sdva respectively. In 1905-6 they occupied 231,948 acres in 
Bombay and 2,140 acres in Sind, and are said to take the sixth place 
among the cereals of Bombay. Their cultivation is almost limited to the 
Konkan and the Ghat parts of Nasik, Poona, Sat^ra, Belgaiim and Dhar- 
w4.r. In these districts P, miUaceum is a hharif crop, depending on 
natural rainfall, and is never irrigated. According to Mollison, it is raised 
like ndgli {Eletisine coracana) from rdbed seedlings transplanted. 
When the seedlings are growing, the field is ploughed three or four times 
during the first three weeks of the rains. About 1 lb. of seed per guntha 
(one-fortieth acre) is sown broadcast on the seed-hed. It is grown without 
manup, and is commonly hand-weeded once in August. If transplanted 
early in July, the late varieties of the crop ripen towards the end of October. 
A full average crop on goodi varhas land {i.e. upland soils of the Konkan) 
will yield 700 to 750 lb. grain per acre, worth 40 to 45 lb. per rupee. In 
Gnjarat the crop grown is known as cheno, and according to Mollison is 
agriculturally very different from the crop of the Konkan and Ghat dis¬ 
tricts. It is grown in garden lands as a hot-weather irrigated crop. When 
ginger or other garden crop is removed in December-January, the land 
IS ploughed several times and beds formed for irrigation. The seed is 
sown broadcast, 10 lb. per acre, and lightly covered. Light irrigation 
is given as reqnipd, and the crop is hand-weeded once. If sown at the 
end of January it comes into flower in March and is fully ripe in April. 
A good crop yields about 2 tons straw and 1,000 to 1,200 lb. grain per 
acre. 

Uses. —The grain is considered digestible and nutritious, and in many 
places is eaten whole, being cooked like rice. In Bihar, when boiled 
and parched, it is called marJia, manhra or mar. Prepared with milk and 
sugar it is a. favourite food at marriage ceremonies. Near Simla it is 
sometimes used as bread in the form of chapatties, called chinatti (pan¬ 
cakes). Leather gives the following average analysis of three samples 
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PAPAVER 

THE LITTLE MILLET somnifbrum 

OPIUM 

of grain :—moisture, 8*84 per cent.; oil, 4*57 ; albuminoids, 8*04 ; soluble ohemistxy. 
carbohydrates, 65*20 ; woody fibre, 7*39 ; soluble mineral matter, 2*16 ; 
sand and silica, 3*79 ; total nitrogen, 1*36 ; albuminoid nitrogen, 1*29. 

[C/. Agri. Ledg,, 1903, No. 7, 179.] 

In the green state it affords excellent Foddee for cattle and horses, Fodder, 
and in parts of the Panjab is sometimes grown for this purpose only. 

The dry straw, called pral or 'prdli in the Montgomery district, is some¬ 
times given to cattle. 

[Cf. Churcli, l.c. 42 ; Basu, Agri. Lohardaga, IS90, pt. ii., 33 ; Banerjei, 

Agri. Cuttack, 1893, 75-6 ; Lawrence, Valley of Kashmir, 1895, 337-8 ; Bice, 

Mysore Oaz., 1897, i., 117 ; Mxik&rii, Haridhook Ind. Agri., 1901, 259; Mollison, 
l.c. iii., 61-4 ; Crop JEJxper., Bomb. Pres.; Joret, Les PI. dans KAntiq., etc., 

1904, ii., 245.] 

P. miliare, Lamk.; Duthie, l.c. 10; Lisboa, l.c. 17 ; Little Millet, Little 
Tcungu, kutki, gondula, mighti, chika, wami, sdm, sTiamai, nella-shama, Miillet. 
etc. One of the minor millets, smaller in all its parts than the former. 

Of Bengal, Koy {Crops of Bengal, 62) states that this millet is largely Bengal, 
cultivated in the Lower Province. No manure is used, and it may be 
followed in rotation by a rabi crop. The land is ploughed and harrowed 
from January to March and the seed sown from March to May, at the seasons, 
rate of 18 seers per acre. No further operations are necessary till August 
or September, when the crop is cut and threshed like dus paddy. The 
yield is stated to be 24 maunds per acre. In the United Provinces its Yield, 
cultivation is confined chiefly to the southern hilly districts. It is sown 
in June and reaped in October, forming, together with kodon {JPaspalum 
scTohieiilatum), the crop generally taken from the poorest land in 
the village. In Bombay, the description from Mollison given under Bombay. 

P. miliaceum applies equally to the present crop. 

[Cf. Chm-ch, l.c., 44 ; Basu, Agri. Lohardaga, 1890, pt. i,, 65 ; pt. ii., 29-30 ; 

Mukerji, Handbook Ind. Agri., 1901, 259 ; Mollison, l.c. iii., 61-4; Crop Exper. 

Bomb. Pres. ; Leather, Agri. Ledg., 1901, No. 10, 369; Hanansek, Micro. Tech. 

Prod. (Winton and Barber, transL), 1907, 352-3.] 

PAPAVER AND OPIUM ; Papaveeace^. Opium is an in- D.E.F., 
spissated juice obtained by scratching the unripe capsules of JPapaver vi., pt. i., 
somniferum, Linn., and allowing the milky sap, which exudes there- 
from, to dry spontaneously. There may be said to be two chief kinds 
of opium, that used for medicine (produced chiefly in Asia Minor), and 
that smoked, eaten, etc. (grown in India and China). 

History.—^Various species of poppy are mentioned by the early Greek writers 
(Homer, etc.) as ornamental garden plants or as attractive-looking weeds of 
the fields ; the merits of the seed as an article of food and as affording oil were OH-seed:.. 
extolled before the discovery had been made of the sonmiferons property of the capsules, 
capsules, and certainly long anterior to the recognition of the value of the milky Tvrnv 
sap. The capsules, stems and leaves were employed by the Greeks in the pre¬ 
paration of an extract called meconium {cf. Hippocrates, Theophrastus, etc.), Meconium^ 
which was employed as a seporific drug and used in the fabrication of a soothing 
beverage exactly corresponding to the post of the Panjab to-day and the hukndr Tost and 
of Akbar’s time. Lastly came the discovery of the more potent nature of the T:ukn%r. 
inspissated sap, the opion of the Greeks, a word that may be spoken of as the 
diminutive of dirds —^the juice. JPapavev somniferunt was grown in Asia Miuor 
for its capsules, which the Arabs carried all over the East, even to China, some¬ 
time before the Greek discovery of the value of the juice. 

The discovery of opium began to attract attention about the 3rd century B.c. G-reek 
Theophrastus was acquainted with it, and describes the method of obtaining it Knowledge., 
by scratching the green pods. Vir^ {Georg., iv., 545) speaks of the lethean 
virtue of the plant. Pliny pays special attention to the medicinal value of 
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ovion while Dioscorides narrates with the minutest detail the process of 
extracting and manufacturing the drug, and is careful to distinguish it from 
the older preparation meconium. In Us time the drug would seem to have come 
mainly from Asia Minor. Indeed, during the Roman Empire, as also the early 
Middle Ao'es, the only sort of opium known was that of Asia Minor. And even 
in the 13th century Simon Januensis (physician to Pope Nicholas IV.) spoke of 

Ovium thebaicum. . . . * , i . « 

But if the Greeks discovered the potent juice—opium—the Arabs were chiefly 
concerned in disseminating the Imowledg© of the plant and its uses. The Arab 
medical writers from about the 9th to 12th centuries give a full account of it 
derived almost exclusively from Dioscorides and Galen. That the followers of 
the faith of Islam proclaimed the properties of opium to the people of India 
and China there can be no doubt, since the Sanskrit and all the vernacular names 
in use to-day are clearly traceable to the Semitic corruption of opos or opion 
into afyun. Thus the Hindi afim points to afyun as the transitional stage from 
opion. In the same way the Arabs carried the poppy capsules and opium to Chma, 
hence the name ya-pien, also a-fou-yong^ in the Chines© language. Previous 
to the Tang dynasty the opium poppy was apparently not known to the Chmese. 
According to on© writer the Sansl^it name is aUphena, and, explamed as 
meaning snake venom,” would thus not be derived from the Greek. But it 
is more often VTitten ahipana, a word which most authors speak of as being 
quite modern and derived directly from the Arabic. Sir George Birdwood 
(BIG First Letter Booh, liv.), for example, says, “ It does not occur anywhere 
untii it appears in a Sanskrit dictionary published in Calcutta about seventy 
years ago ” Mr. R. M. Dan© {Hist, Mem,, in Bept, Boy. Comm, on Op^um, vu., 
app 28-63) says that evidence was placed before the Commission to the effect 
that’ it is mentioned in the Bhavaprahasha and other Ayur-Vedic medical 
works supposed to have been wiitten not less than 800 years ago. He then 
adds that the history of the production and use of opium in India before the 
commencement of the 16th century is, however, obscure. 

On the other hand, Grierson {Bihar Peasant Ufe) gives a complete vocabu- 
larv of words for the plant, its varieties, every part of it, as also every product 
it affords and every feature and stage in its cultivation and manufacture. Still 
there can be no possible doubt that the poppy cultivation of Bihar does not date 
further back than a couple of centuries or so. While that view is doubtless 
correct and extreme caution is necessary, still there are words, such as post 
or pust (already mentioned), that seem quite unconnected with Greek 
literature, and which indicate, as has been suggested, a more ancient toowledge 
of the plant than in its special sap—opium. The word post usually denotes 
the capsules, and in South India it becomes postaha-tol. Dutt tells us that 
in Sanskrit the poppy capsules are hhdhhas and the seeds hhasma, but 
that there is no classical name for opium. The seeds are kashhash in India 
generally, and in South India gashagasha. So also in China there are names 
for the poppy that carry the knowledge of the plant back to the 7th century. 
Dr Edkins {Hist Notes on the Poppy in China, in Bept. Boy. Comm, on 
Opium 1894, i., app., 146-58) points out that in the 10th century the Emperor 
Sung f’ai-tsu directed the first great medical work to be witten ; iri that, the 
names given to the poppy are minang (= millet vessel) and ying-su (= jar-millet). 
Both names of necessitv denote the poppy capsule and its seeds, and involve 
most probably a knowledge in their respective properties prior to the discovery of 
opium. Su Sung compiled the second great medical work (which appeared m 105/ 
a d ) and it is there stated that “ the poppy is found everywhere. Many persons 
cultivate it as an ornamental flower. There are two kinds, on© with red flowers 
and another with white.” This, therefore, implied that though the name that 
nowadays denotes opium had not come into use, the two forms of the opium- 
yielding plant were well known in China at the period mentioned. Lin Hung, 
hi the 12th century, alludes to the milk from poppy heads. A poem written 
during the Sung dynasty speaks of the poppy flields resembling snow. Thus 
there can be no doubt the opium poppy was extensively cultivated in Chma 
long anterior to the importation of India opium. Wang Shih, in the 13th 
century, speaks of the prepared drug as simply magical in the treatment of 


.Early ^ At the beginning of the 16th century the opium imports into China from 

Exports India had not only been fully established, but the cultivation of the poppy plant 
from India, and the manufacture of opium at Maiwa had become regular industries, thus 
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PAPAVER 
SOMNIPKRUM 
History 

fully two centuries prior to the conquest of Bengal by Clive. And there can be no 
^manner of doubt that prior to the British, the Portuguese controlled the Chinese 
-opium exports from India. It is significant that while Baber {Memoirs, 1519, 

.334) makes no mention of opium in connection with his discussion of the revenue 
of Bihar, his grandson, the great Emperor Akbar, on the subjection of Malwa 
and Cambay, found the opium traffic a distinctive and important feature of these 
new dominions. Moreover, Abul Fazl specially mentions Fatehpur, Allahabad, 

'Ghazipur, Lahore, etc., as concerned in poppy culture, and lays stress on the 
excellence of the crop in Malwa. Sir J. B. Lyall {Hist. Sketch in Eept. Boy. Comm, 
on Opninif vii., app., 5-28) says that it seems certain the Mughal monopoly began Mughal 
a little later than Akbar’s time. He, moreover, came to the conclusion that Monopoly, 
it probably was confined to Bihar. The right to manufacture and sell the drug Bihar State’s 
was finally placed by the Muhammadans under direct supervision ; it was farmed Monopoly. 

■out, and land devoted to this cultivation subjected to a higher tax than that 
for other produce. But as bearing on the probable date of the State monopoly, 
it may be mentioned that in the Mirat-i-Ahmadi we learn of the systems of taxing 
and the revenue realised from opium by the city of Ahmadabad in the time 
•of Sultan Muzofiar and other Gujarat kings, before the overthrow of the dynasty 
by Akbar in 1573 a.d. 

The antiquity of the opium traffic may be judged of by the fact that Giovanni 
da Empoli (in 1511) mentions that Alboquerque had captured eightGuzzarate ” 
ships that contained, among other merchandise, “■ arfuin, for so they call opio 
.tehaico.” In 1516 Barbosa tells us that this drug was among the articles brought Early Arab 
to Malacca by the Arab and Gentile merchants to exchange for the cargoes of 
the Chinese junks. He also informs us that opium was carried from Arabia 
•to Calicut, and from Cambay to Calicut, the Arabian being one-third higher 
priced than that of Cambay. Garcia de Orta, in 1563, published a full account Early Indian 
•of the Indian habit of eating opium, and Frederike speaks of going (1568) to Travellera. 
Gambay, where he purchased sixty parcels of opium. Shortly after, Acosta 
‘{Tract, de las Drogas, etc., 1578, 408) and Linschoten (1598) amplified very greatly 
the particulars made known by Garcia regarding the Indian habit of eating 
opium. Bocarro (1644) laid stress on the importance of the three great products 
•of Cambay, viz. opium, indigo and cotton. Thevenot {Travels in Levant, Indo- 
stan, etc., -1687, pt. ii., 97) mentions the use of opium in Persia. In the Tuzuh, refer- 
-ence is made to the Governor of Bihar being much given to kuhnar (opium-hemp), 
and his consequent neglect of his duties. If this can be accepted as denoting 
•a Bihar cultivation, it would be the earliest known. The first direct mention of BiUar. 

Patna opium appears to be given by Ralph Fitch, an Englishman who travelled 
in the East from 1583-91 a.d., and who visited Agra, Benares, Patna (Patenaw). 

He describes the last town very correctly “ as a very long and great towne,” 
which had a large trade in cotton, sugar and opium. The Abbe Raynal {Hist. 

Philosoph. des deux Indes, 1770, a work translated into English in 1777, i., 424) 
ssays that “ Patna is the most celebrated place in the world for the cultivation 
•of opium. Besides what is carried into the inland parts there are annually 
3,000 to 4,000 chests exported, each weighing 300 lb.” Alexander Hamilton, 

{New Acc. JEJ. Ind., 1727, i,, 315 ; ih, 22) speaks of the chiefs of Calicut vending 
•from 500 to 1,000 chests of Bengal opium yearly, up in the inland countries 
where it is very much used. Mr. J. F. Finlay {Eept. Eoy. Comm, on Opium, ii., Establishmeat of 
371-99) furnishes particulars of the proposals to abolish the Government mono- Present System, 
•poly. He gives the early history and &es the present arrangements as dating 
from 1797. 

Thus then the opium monopoly was a direct legacy from the Muhammadan A Legacy to the 
irulers of India and from the early Portuguese traders, that had to be assumed British, 
by the British shortly after the battle of Plassey (1757). Mention, for ex- 
.ample, is repeatedly made of the traffic having expanded so inordinately as 
to have forced the East India Company to assume its control and supervision in 
1781. But prior even to the advent of the Portuguese, the Chinese had become Establishment of 
possessed of a full knowledge of the drug. Wang Hsi (who died in 1488 a.d.) Chinese 
;speaks of opium being obtained from Arabia and being the produce of a poppy P^^o'i^otion. 
with red flowers. He died thus ten years before the arrival in India of Vasco 
•da Gama, and not only describes the use of opium, but the methods pursued 
.in the cultivation of the poppy and the extraction of the narcotic. There can, 
therefore, be no sort of doubt that the cultivation of the poppy plant, as a source 
of opium, was fully established in China by the middle of the 15th century. 

’The prohibition against foreigners trading with CMna, issued in 1523, was a 
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consequence of Japanese raids, but its immediate effect was to 

of foreign opium, and in consequence regulations were issued with the view 

to ^&om'^wh^^mos?^o/'tlie above historic facts regarding China 

hav?belf Lri^ed, says that towards the end of the Ming dynasty the i®gf 
■nTar^tTCR of takins opium medicinally was destined soon to change into 
f^okint it Thf ne^hase, he atoms, was intimately associated with the 
Srotoltion of tobrcco-smoking from the Philippine Islands. Tobacco reached 
China about 1620 A.D., or just about the time that King J^®® ^ published m 
PnSLd Ms Counterhlast to Tobacco, and the last of the Mmg Emperors pro- 
Whfted the smokino' of tobacco. But the habit nevertheless spread rapidl;^ 
S itoortunSelv varMus substances came to be mixed with the tobacco, such 
and uniort n I--. These were for some years used as fiavourmg^ 

truly be said that tobacco was a lesser evil than the early Chinese reformers 
wtot optolsmoking proved a far greater danger than they feared. 
Th?Emperor Ch’ene Tsung is much to be respected for his strong moral convio- 
He^ade «lat Sforts to cope with the evil of narcotic indulgence, but 
ta TOin A^ortogto Bretschneider! opium-smoking is a Chinese mvention and 
Quite modern KiShing, he adds, proves that the Chinese smoked, opium h 
q^uite moaern. cpnturv Dr. Edkins regards the connivance of ther 

the imddle of the - 79 J’q@i from the highest to the lowest, as having 

^ofoTruKt ^pT:Xt>»omeitara& ^ drug, 

since - Chine-°XMte 1 roS'Sto^^^^ ^ 0 

Ts^ stated that the annual production of opium in Yunnan could not be ess 

®®> - - of interests 

S’ for X complete discontinuance of the foreign supply by destroymg 

hpp^n heard of the perplexing Opium Question of the present day. 

. ^ By the middle of the ISth century Bihar had 

required by the exporters. After the growers had delivered 

the advances received, they disposed of the surplus as ? the'required 
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^supply 
0 vii'w 

• Ohina 

jtiniatft 
t Uat of ? 
itlj ^the ; 
-«*a<‘hod I 
4p<Hi ia ' 

pni- 

••tipiiily, 

.»t. ^U(‘h 
ct‘Hring 
It may 
fj'rmws 
tVaml 

n’«‘, but 
itui and 
(t Uumro 
<‘J the 
having 
it<u fuvl 
If'vnlity, 

itti ITlhl 
ri?' lirug, 
'»py wjiji 
r^r il’h'i 
t hit‘ less 

n’V<‘uue} 
rhih‘ the 
inn, with 
tin* !ui- 
uf 

j^\ their 
‘«*trnyiug 

• t'liine-te 

ry iitjury 
ttmdy tu 

I 

tin wsmlt 
rtV. 

Ill w'hieh 
» auiin-hy 
|,r 

^ yeurof 

i! Piitiia, 

I ffMffivetl 

tilt* 

i<|ithto4 
?, aibi th© 

• required 
^ruvuuwly 

r Mwaing, 
'*da{muiry 

lurtiiit 

i4 

t Ittf Duti'h 
‘4wt price 


GOVERNMENT CONTROL ESSENTIAL 


than their first agreement, and usually by this time the pyhars or small trader^ 
who had picked up here and there odd parcels, brought their much adulterated 
article to market and thus lowered the price of the closing sales. The 
price averaged from 100 to 150 rupees per maund, but might rise to Rs. 200 or, 
during the wars among the Europeans, would fall to ruinous rates—Rs. 70 to Rs 7o. 

With such a state of affairs it can be no matter for surprise that corruption 
became universal with the growers, the traders, and the exporters, nor that 
misunderstandings should have threatened both internal and external peace 
and thus rendered imperative some system of supervision. An end, as it was 
thought, was put to all disputes in 1773 by the Governor of Bengal, Warren 
Hastings, assuming supreme control, on behalf of the East India Comply, an 
aOTeement having been entered into to supply the Danes, Dutch and French 
with fi.xed amounts annually. From 1773 to 1797, in virtue of this new 
raneement, the right to the exclusive manufacture of opium, on account of the 
Company, was sold annually in the first instance, but from 1781, by four-ye^ 
contracts, on private bargain. In 1786 the contracts were opened to pubhc 
competition and assigned to the highest bidder. Definite stipulations were 
thenceforward exacted from the contractors with a view to protecting the cu i- 
vators from being compelled to grow the poppy ; for securing to them freedom 
from vexatious imposts and ensuring a fair price for their produce. The culti¬ 
vators, on the other hand, were made liable to penalties for keeping back tl^ 
opium produced, and to a deduction of hatta (assessed by arbitrators) upon opium 
adulterated. Dealing in opium contrary to the conditions of the monopoly 
was made criminal by whomever conducted. But in spite of all the regifiatio^ 
that could be framed, the system of farming became oppressive. Cultivators 
were often compelled by the contractors to grow the poppy when 
desire to do so. ^ The contention was advanced that the contractors must have 
an assured production, and hence, they said, once land came under 
throughout the period of contract to contmue to produce it. If the 
cStivitor of opium land objected, he should, they said, be compelled to vacate 
it and allow some one willing to grow poppy to be th?BoS 

of such high-handedness and abuse became so rife ^ 

of Directors were forced to seek some other plan of operation than that ot tarm g 
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should be raSited to Bevenue, not to CoWeree. The country, and not the 
shareholders thus participated in the profits. The vested mterests of the 
feople weTe thus Lly recognised as demanding etdoient control. « 

PaiSlit, who could contrast the free-trade system, m which >1® ^OTrup- 

nated with the subsequent contract system and its grievances, ^ . P 

of the present Indian opium tiraffic, free ^rad . . . that direct 
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administration, stated their case M y* „ e^onomc obieotions to the manner 
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same time, the export duty were taken off, it is certain that an immense stimuius 
would be given to the production of opium, and that China would be flooded 
with the Indian drug. Thus, in direct proportion to the removal of the economic 
objections, the moral objections would be intensifled in degree.” “ If, there¬ 
fore, the policy is to be not merely theoretical, but is to be productive of some 
practical good, it must aim, not only at the disconnection of the Indian Govern¬ 
ment with the opium trade, but at"the total suppression of the trade itself.” 

China produces locally the major portion (some writers say nine-tenths) of 
the opium it consumes. The province of Yunnan, where opium indulgence is 
carried to the greatest extent, is self-supporting in the matter of opium, that 
is to say, it exports opium but imports none. But Yunnan does not stand alone. 
Mr. A. Hosie, Consul-General, says that with the province of Ssu’ch’uan {Report, 
1904) the greater profit of opium as a crop has driven wheat very largely from 
the list of surplus products exported from the province. Out of a population of 
45 millions, nearly 3 millions are opium smokers. The locally produced article 
is gradually displacing the imported, and the province even now exports to other 
parts of China 20,000 piculs of opium a year. There would thus seem no manner 
of doubt that the exclusion of Indian opium from China would not affect ma¬ 
terially the indulgence of the peoples concerned. The earnest words of the Hon. 
the Maharaja Bahadur of Durbhanga should be read by all persons interested 
in this subject {Rept, Roy. Comm, on Opium, 1895, vii., suppl.) and its bearings 
on India and the Indian people. Some few years ago the export of Yunnan 
opium into Upper Burma was a source of much annoyance that led to special 
regulations. Col. Manifold has published a vivid accoimt of the effects of opium¬ 
smoking in Yunnan. 

The Royal Commission on opium showed that the trade was simply legalised 
by the Treaty of Tientsin (1868). Prior to then the traffic was irregular, 
and disturbances were almost of constant occurrence that greatly interfered 
with ordinary trade. In the instructions given by the British Government to 
Lord Elgin there occurs the following:—“ There would be obvious advantages 
an placing the trade (opium) upon a legal footing by the imposition of a duty 
instead of its being carried on in tho present irregular manner.” The Treaty of 
Tientsin was to regulate general commercial relations between China and Great 
Britain, and opium was only a side issue. Mr. H. N. Lay {Rept. Roy. Comm, 
on Opium, i., 84), in fact, says that in framing the Treaty, opium was not so much 
as mentioned, either by the Chinese or the British Commissioners. The terms 
of the Treaty are such that the duty by constitutional methods might be in¬ 
creased indefinitely or the imports prohibited. By the authorities subsequently 
appointed to frame regulations based on the Treaty, opium was of their own 
free wdU accepted by the Chinese as a foreign drug, that might be imported and 
upon which a duty was to be levied (Z.c. app., 137). 

Sir James Eergusson, in a debate in the House of Commons (April 10, 1891), 
remarked, “ The Chinese at any time may terminate the Treaty on giving twelve 
months’ notice, and to protect themselves they may increase the duty to any 
extent they please or they may exclude it altogether.” Sir Joseph Pease, com¬ 
menting on that view {l.c. 4), amended the interpretation of the Treaty by 
saying that while the Convention of Cheefoo might be recast every twelve months, 
the Treaty of Tientsin could only be modified every ten years. The Convention 
of Cheefoo simply consolidated the UMn (provincial) taxes on imported opium 
into one common Imperial import duty, thus doing away with a source of much 
trouble and confliction. This was of great advantage to the Imperial Govern¬ 
ment, no doubt, and checked materially the smuggling of foreign opium through 
the country {l.c. app., 137). A duty levied on imports was, in other words, a 
simpler and more effective tax than fiscal duties On the drug being carried 
across provincial boundaries. 

CULTIVATION AND AREA OP INDIAN PRODUCTION. 

There can be no doubt that much still remains to be done in selecting 
stock, toward the production of desired qualities of the drug. In Bengal 
(Patna and Benares agencies) the plant chiefly grown is one or other 
of the many white-flowered races, especially that with a pale-coloured 
capsule {sdfed dherri). In Malwa, on the other hand, the poppy most 
frequently seen has purple flowers. In the Himalaya a parti-coloured 
form is occasionally met with. 'No one, subsequent to Scott {Mamial of 
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Opium Husbandry, 1877), appears to liave given the subject serious at¬ 
tention, and the merits of the opium of India have become an accepted 
axiom, without the endeavour having been made to trace out how 
much depends on climate, soil, stock of plant, system of agriculture 
or purity-of manufacture. Even when cultivated side by side in the 
garden, Scott noted that the various races which he found in the 


hands of the cultivators, or which he was able to select and perpetuate, 
yielded materially diferent results in quantity and quality of the drug. 
Nevertheless it is freely admitted that the highly valued medicinal form 
of opium obtained from Asia Minor is the produce of a special variety 
known to botanists as glabra. At present we possess no evidence 
as to whether that particular plant exists in India or could even be culti¬ 
vated there. While the opium used medicinally in Europe is obtained 
to-day, as it appears to have been centuries ago, from Asia Minor, the 
opium used medicinally in India is the Indian grown and specially pre¬ 
pared drug obtained from var. alba. While in many respects the 
chemical nature of the two would seem widely different, Indian medical 
men claim that, given in the same doses, the Indian is in no way 
inferior to the European. [Of. Heuze, Les PI. Indust., 1895, iv., 91-105, 
357-60 ; Kew Mus. Guide, 1907, 13.] 

Area and Yield. —In modern language, Bengal Opium ” means 
opium manufactured at the factories of Patna and G-hazipur, and there¬ 
fore grown in the provinces of Bengal, Agra and Oudh. Then again, 
Malwa Opium ’’ means opium grown in Central India, Eajputana and 
certain other Native States. The former class of opium is exported from 
Calcutta and the latter from Bombay. The area devoted to Bengal opium 
is accurately known; that devoted to Malwa can be ascertained only 
approximately, namely by estimates based on the annual exports to 
foreign countries. In the former, the cultivation is directly controlled by 
Government—a State monopoly; in the latter, by export duties only. 

During the years 1872 to 1892 the area under the poppy in the British 
districts (Bengal opium.) averaged 515,000 acres. The following were 
the areas returned officially as devoted to the crop for the five years ending 
1901-2 :—British districts, in 1897-8, 592,232 acres ; in 1898-9, 602,975 •; 
in 1899-1900, 640,263; in 1900-1, 621,891; in 1901-2, 607,418. Since 
1902 the net area in the Ganges valley, excluding areas on which the crop 
was sown but failed, has been :—1902-3, 582,807 acres ; 1903-4, 642,831; 
1904-5, 587,140 ; 1905-6, 654,928. In 1906-7 it is stated that the 
Government of India have decided to reduce the area to about 562,500 
acres. [Of. Moral and Mat. Prog. Ind., 1905-6, 75.] In the Native States 
for which agricultural returns are available, the average has been about 
70,000 acres- Of the British districts, approximately 200,000 acres are 
in Bengal, the same in Agra, and a little less in Oudh. The cultivation 
beyond these provinces is insignificant, and can be described as a con¬ 
cession practically to ancient usage or aboriginal tribes. In the Panjab, 
Ajmir-Merwara and Upper Burma, for example, there have been on an 
n,verage about 6,000 to 7,000 acres between them under the crop, mostly in 
the hill districts (Karnal, Ambala, Kangra, Shahpur, etc.). Of the Malwa 
production, the Native States of Gwalior, 36,378 acres: Tonk, 9,733 acres ; 
Kotah, 31,166 acres; and Jaipur, 3,077 acres, are the published returns for 
1904-5. Others, such as Baroda, Indore, etc., do not furnish particulars. 

Product ion and Profit. —The cultivator of opium, in the monopoly 
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districts, is licensed and money advances made to liina (if lie so desires) 
to enable bim to prepare the land for tbe crop in accordance with the 
somewhat expensive system recommended. As the advances on opium 
are made at the very time the rent has to be paid, they are much valued, 
and the profits may pay the rent of the entire holding. The cultivator 
is next required to deliver the whole produce at a fixed price to the 
Government local agents, by whom it is dispatched to the factories. 
The fields are surveyed when under the crop and a fairly accurate fore¬ 
cast of production obtained as a check on deliveries. 

The price paid had for some years been fixed at Es. 5 per two pounds, 
but it was raised recently to Ks. 6. Still, at the former figure the value to 
the Bengal and United Provinces cultivators may be judged of by the fact 
that the average payments for some years have exceeded £1,500,000, and 
occasionally as much as £2,000,000. The opium is specially prepared both 
for the home and foreign markets in accordance with long-established 
custom at the Government factories. The foreign supply is sold by 
public auction at monthly sales which take place at Calcutta; but, in order 
to check speculation and steady prices, the exact amount to be offered at 
each sale is previously notified for twelve months. The amount to be 
manufactured each year is also determined beforehand, the area necessary 
for the production fixed, and permits issued accordingly. The opium 
used up in India is technically designated Excise Opium,” that which 
is exported being called Provision Opium.” In 1888 and some time sub¬ 
sequently, the estimate of required production was 57,000 chests of pro¬ 
vision opium per annum. In 1896 the standard was reduced to 54,000 
chests; and at present it is 48,000 chests. The excise opium fluctuates 
considerably; during the past thirty years the minimum has been 2,243 
chests, and the maximum 5,554 chests. This represents the total Indian 
consumption, less the supplies produced within the Native States. 

Most of the Native States assimilate their internal opium arrange¬ 
ments to those prevalent in the British districts, and, moreover, make 
strenuous efforts to prevent contraband dealings. Still, there must be a 
considerable personal traffic from the Native States into British territory. 
Were greater restrictions placed on the production and supply within 
British territory than presently prevail, illicit traffic would assume political 
importance and become a danger of no ordinary magnitude. As now 
administered, the Native States levy heavy dues on opium exported from 
their territories for the China market, and such opium, moreover, pays to 
the Indian Treasury a transit duty which in 1894 was £43J per chest 
of 140 lb., in 1896 became £40, and in 1897 £33J per chest. The. 
decline stated in the exports of Malwa opium is attributed to Chinese 
production directly competing, and successfully so, with all inferior grades, 
none but the finest and purest Bengal opium finding a steady market. Thus 
at every stage the Government directly controls production and manu¬ 
facture. There can be no doubt that with a commodity that bears such 
heavy taxation, an infinitely higher price could easily be paid to the 
cultivator than the amount actually received from Government, were the. 
traffic free from all restraints and regulations. Here the first check is 
given by the prevention of the profits of production becoming an incentive 
to illicit traffic. The peld per acre may be put at from 6 to 8 seers, so that 
the profits of the cultivators are not materially greater than with other 
crops. It has been pointed out that the consumption locally of Govern- 


852 




PAPAVBR 

ADVANTAGES OF THE CROP somniferum 

Cultivation 

• ment opium is mucli lower in opium-growing than in non-opium-growing Bengal 
districts—a circumstance explained on the supposition that the cultivators 
always retain a portion of their produce for their own consumption and 
that of their friends. This deduction has therefore seemed to justify the 
belief that an average yield of 9 seers (18 lb.) to the acre would Yield to Acre, 
perhaps be more like that actually attained in good seasons. Mr. W. B. 

Johnson of Patna, who wrote an account of the cultivation of the poppy, 
given as an appendix to Sir W. O’Shaughnessy’s Bengal Dispensatory 
(1841, app., 749), puts, however, the yield still higher, viz. 15 seers per 
Uglia, and the total value of the crop at Ks. 80. The great advantages of 
the crop are advances made free of interest; the wells or other permanent 
improvements that become possible ; an absolutely certain market; no 
fear of sudden changes in price or demand and prompt payment for produce; 
while ill times of scarcity and famine it is an invaluable source of income. 

Cultivation in Bengal and the United Provinces,—The opium year Bengal, 
is considered to commence in September. It is customary to follow poppy 
after Indian corn or other kharif crops, the soil being at once taken in hand 
after the removal of the corn. It is ploughed at an interval of every ten 
days till the middle of October, when the sowing commences and may be Seasons, 
extended to the middle of November. Land in the immediate vicinity 
of the village or homestead is selected for the crop on account of its being 
higher, usually more richly manured and more easily supervised. It 
requires a rich dark, sandy loam. The soil is often specially manured soils, 
to the limits of the cultivator’s resources-—frequently 150 to 200 maunds 
of farm-yard manure. Penning sheep and goats on the field is re- Manure, 
garded as one of the most satisfactory methods. Nitrate of potash is 
highly commended as a mineral manure. When top-dressed to the 
extent desired or possible, it is next partitioned off into oblong plots 6 or 
8 by 4 feet for convenience of weeding and irrigation. The seed is usually 
specially selected from extra large or highly productive capsules. .The selection and 
advantage of the exchange of seed is also fully recognised, and the seed 
from certain localities is regarded as specially good. Still, there are no 
expert seed-producers, and much therefore depends on the integrity of the 
person with whom the exchange is made. 

The day the seed is sown the land is well watered, and the next the sowing, 
clods on the surface are carefully broken. Six pounds are considered 
sufficient for a Ugha of land (3,025 sq. yards). The seed is often soaked 
in water the night before sowing, and for this purpose some cultivators 
use a liquid manure. About a week after the plants shoot up, and 
when about 6 inches high the plots are weeded and thinned. Vigorous Weeding, 
plants only are retained, and in the final condition these should not be 
closer than 7 to 8 inches each way. 

Irrigation commences as soon as the plants appear, and resowing made irrigation, 
in places where failpre seems indicated. At regular intervals right up to 
the maturing of the fruit, fiooding of the plots must be continued, but care 
has to be taken that the plants are never submerged or kept in stagnant 
water. Where subsoil moisture exists, watering may be delayed until 
December, and with certain soils may not be necessary at all. 

Piowering and Collection. — The plants take from 75 to 80 days until full Collection, 
flowering can be said to have been attained. The petals, which are four 
in number, are removed the third day after expansion. These are carefully 
preserved and are the “ Flower Leaves ” of the casing employed with the 
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provision opium. Some eight or ten days after the removal of the petals 
the capsules are ripe. The earliest collection of opium in Bengal is, there¬ 
fore, about the end of January, and may be continued to the middle of 
March. In the United Provinces the seasons are a little later, flowering 
not being general till March and collection of the drug extended well into 
April, and in the hills till June. After the poppy is ofi the soil the land is 
usually left fallow till the succeeding liharif and is then sown with other 
crops, or in rare instances is highly manured and sown again with poppy. 
[Cf. Baden-Powell, PI. Prod., 1868, i., 295-7; Stewart, Ph. Plants, 1869, 
10 ; Duthie and Puller, Field and Garden Crops, 1883, ii., 64-8 ; Basu, 
Agri. Lohardaga, 1890, ii., 41-2 ; R.B.P., Rev., Offic. Corresp. on Opium, 
1896 ; Mukerji, Handbook Ind. Agri., 1901, 441-5; Shahpur Gaz., 168-70 ; 
Excise Admin. Repts.l 

Msiwa, Panjkb, etc.—Oi Malwa, for example, it has been said a 
mild climate, plentiful irrigation, rich soil and diligent husbandry are 
indispensable. The black cotton soils from which annual crops of wheat 
may be obtained without any manure are useless for poppy unless richly 
fertilised. In Baroda, poppy follows a crop of hdjra. The following 
are the centres of production of Malwa opium :—In Central India — 
Indore, Gwalior, Bhopal, Bandelkhand, Baghelkhand, Malwa and Bhopa- 
war : in Rajputana —Mewar, Jaipur, Haraoti and Tonk, Eastern Rajpu- 
tana States, Kotah, Alwar, Bikanir and Western Rajputana States. An 
interesting account of Opium in Malwa was prepared by Mr. H. Hastings 
in 1895. Shahpur is the chief opium-growing district in the Ranjab, the 
supplies going mainly to the chief Sikh centres of Lahore and Amritsar. 
[Cf. Mollison, Textbook Ind. Agri., 1901, hi., 245-7.] 

EXTRACTION AND MANUFACTURE OP OPIUM. 

The cultivation of the poppy yields several distinct and paying sub¬ 
stances. There are (1) the inspissated sap of the green capsules—crude 
opium; (2) the moisture and soluble substances that drain from the 
opium, known as pasewa; (3) the poppy petals; (4) the ‘‘trash’' or 
powder prepared from the leaves, dried stems, etc.; (5) the capsules; 
and (6) the oil-seed. The first-named three substances are those alone 
with which the Opium Department are concerned, and these, therefore, 
have to be dealt with here in some detail. 

1. Crude Opium. —The green capsules are scratched in the afternoon 
with an instrument called the nashtar. This consists of four sharp blades 
tied together with cotton, passed between the blades so as to keep them one- 
thirtieth of an inch apart and allow of scratching^ being made to a certain 
depth through the wall of the capsule and no farther. It is important 
that the wall of the capsule be never completely severed, but at the same 
time a purely superficial scratching is useless. The exact degree of pene¬ 
tration to ensure the best possible flow of milk requires great skill. The 
padding of cotton between the blades is intended tof-ssist in this matter, 
since the blades can but cut up to that point when drawn at a certain angle. 
The incisions are usually made from below upwards, more or less per¬ 
pendicularly. By modern usage this is done in the afternoon, but according 
to Johnson, “in the hottest part of the day, the juice as it exudes in the 
night may be protected by the pellicle formed in the day; the wound 
ought to be diagonal to prevent the juice from falling ofi in the night when 
the dews are heavy.” 

Each capsule is.usually lanced in this manner three or four times at 
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PAP AVER 

GEUDE OPIUM AND PASEWA opium 

Collection 

intervals of two or tliree days, but sometimes a single scratching may 
exhaust the drug, while occasionally an extra fine capsule may afford eight variations in 
or even ten discharges. The opium from early sowings is thin but * 
plentiful, and that from later sowings scanty but of a high consistence. 

The field is usually divided into certain portions, each taken in hand 
and scratched in one day, the others in succession and rotation until the 
entire crop has been collected. This ensures regular and systematic 
scratching which would not be attained by promiscuous work. 

The drug formed is collected in the early morning on the day following collection, 
the scratching. The juice adhering to the incisions is scraped off with 
a small trowel-shaped scoop of thin iron called the setwah. On the scoop 
being filled the drug is transferred to a metal or earthen vessel and con¬ 
veyed to the farmer’s house for further manipulation. It is stored in an storage, 
earthen pan tilted to one side so as to allow the liquid 'pasewa to drain from 
the more solid extract. In Benares the standard of good-quality crude standard 
opium is 70 per cent, opium, 30 per cent, fluid. The pasetva is decanted 
from time to time into another vessel, and the opium turned over as 
occasion arises to facilitate the draining ofi of the pasewa. In the Bengal 
agency the standard is a little higher, viz. 75 per cent, opium, and to 
obtain this condition the opium is dried by being placed on a cloth tied over 
the mouth of an earthen pot. The required further draining away of the 
pasewa takes place, but as the cloth gets impregnated with opium it comes 
to possess a money value, and is purchased at the factory under the name of 
haffd (kapha). The average yield for each scarification is about 10 grains, Eaffa. 
and a healthy plant after five to eight scratchings may yield 75 grains in all. 

2. Pasewa, —This is the dark cofiee-coloured fluid (as mentioned above) Pasewa. 
that drains from the crude opium in the process of drying. The^ chief 
purpose in removing this substance is to prevent the physical depreciation 

which its presence eflects on the drug, viz. it turns it black and makes it 
liquid- Pasewa, however, consists of the most soluble of the opium prin¬ 
ciples dissolved in dew or moisture absorbed from the atmosphere. It has 
a peculiar smell, is strongly acid, and contains meconic acid, resin, morphia 
and narcotine. It is less abundant during westerly winds or in the absence 
of dews at night. 

3. Leaves (Petals), —As already mentioned, the flowering season is Leaves. 
January to March. But here again considerable skill is required, since 

if plucked ofl before they are ripe, the capsule afterwards contains much ,; 

less opium than if the petals be allowed to fully mature. The hand is 

made to gently encircle the base of the flower, then drawn upwards, when, 

if properly matured, the petals will come away naturally. A day is selected Dry weather. 

for collection of petals when they are not moist, as otherwise they would 

get discoloured. The petals are then made into what is technically called 

'' leaves.” For this purpose an earthen plate is placed over a slow fire, 

and over it is spre^^ a handful of petals. These are then covered over 

with a damp cloth and pad until the steam from the cloth causes the petals steaming, 

to adhere together- The thin cake thus formed is turned over and the 

damp pressure repeated to ensure the union of the petals on both surfaces. 

When fresh they have a pleasant aroma, said to be imparted to the opium Aioma. 
for which they are subsequently employed as the packing material. There 
are various grades or qualities of these petal cakes recognised and sold, 
separately packed in specially prepared baskets. These realise Es. 10, 

Es. 7 and Es. 5 a maund according to quality. 
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4. Trash .**—TMs is the pounded poppy stalks and leaves. It is em¬ 
ployed in packing opium. 

5. Lewa. —This is the paste used in consolidating the “ leaves ” in 
the formation of the casing employed with provision opium. It is formed 
of all the inferior opium and pasewa. 

6. Seed and Oil. —The best seed is obtained from capsules that have 
not been lanced. They yield a sweet edible oil absolutely devoid, of course, 
of any trace of opium, though in preparing the excise opium it is the sweet 
oil employed to prevent the opium adhering to the paper in which it is 
packed. 

Malwa Manufacture. —The systems of collection pursued in other parts 
of India differ almost wholly in the number of blades formed into the 
nashtar, the direction of the incisions, the method of collection and drying. 
The work of adulteration begins with the act of scraping off the drug from 
the capsules. If honestly done, the pure extract alone is removed; but if 
adulteration be desired, a portion of the superficial tissue of the capsule 
may be carried away with the drug. In Malwa the system prevails of 
depositing the collection of crude drug (known as chick) into a vessel con¬ 
taining linseed oil, in the proportion of one of chick to two of oil. This is 
justified from the desire to prevent evaporation. It is in reality a mode of 
adulteration, and the dealers refuse to purchase any opium that is thinner 
than half-dried glue. One acre of land well cultivated yields 70 to 100 lb. 
of chick which fetches 3 to 6 rupees a pound, so that the total crop will 
realise from 200 to 600 rupees to the acre. 

The traders place the oil-adulterated drug in double bags suspended 
from the ceiling of a close and dark room, to allow of the excess oil draining 
off. In a month’s time all the oil that can be separated is drained away. 
By June or July the opium is removed from the bags and thrown into 
large vats, where it is worked up until it attains a uniform colour and con¬ 
sistence. It is now made into balls of 8 to 10 oz. each, which are 
thrown into baskets full of a chaff prepared from the dried poppy 
capsules. It is then spread out on a floor covered with the ''trash” or 
powder of the poppy leaves and stems, and there it remains until it has 
dried sufliciently to allow of packing, when about 150 of the cakes go 
to each chest. It is ready for the export market by October or 
November. 

Bengal Manufacture. —It may now be desirable to describe the stages 
of manipulation pursued at the Government factories in contrast with that 
mentioned above with the Malwa drug. The opium, as purchased from 
the cultivators, is first tested for purity and quality. It is then stored in 
large wooden boxes capable of containing 10 cwt. Whilst thus stored 
it deepens in colour by exposure to air and light. From this is taken the 
quantity that is daily to be manufactured. This is sampled, assorted, 
kneaded up together and thrown into boxes, certain ones being again 
assayed. The opium is next placed in troughs and kneaded and thoroughly 
mixed by men wading knee-deep in it. When uniformity by these various 
stages of separating, sampling, mixing and kneading has been attained, it is 
next day made up in cakes. For this purpose the “ leaves ” required, having 
been weighed out and damped over-night, are given to each operator along 
with a supply of lewa. The leaves, lewa and opium required for each cake 
are accurately weighed out. The operator, taking a brass cup in his hand, 
places the leaves within it layer upon layer, moistened with the lewa, until 
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lie thus builds up the shul (a structure half an inch thick). The cake of 
opium, brought direct from the scales, is now inserted within, and leaf 
after leaf moistened in the lewa is inserted until the space around the cake 
is filled up. The layers of leaves are now brought up over the opium and 
compacted together until the finished cake looks like a Dutch cheese in 
size and shape. It is now removed from the cup and rolled in a fine powder 
of “ trash.” It is then placed in earthen cups of the size to hold it com¬ 
fortablyand carried out to be dried through exposure to the sun. In 
this position it is retained for three days, the cakes, or balls rather 
being occasionally turned round. The weight of an average cake is about 
4 lb. 3|-oz., but of that fully half consists of the shul that surrounds it. 

Excise opium (known as Abhari opium) is inspissated by direct exposure 
to the sun until it attains the standard of 90 per cent., when its c6nsistence 
resembles wax. It is then moulded into square bricks weighing about 
2 lb. These are wrapped in oiled Nepal paper and packed in boxes fur¬ 
nished with compartments for the bricks. 

REVENUE AND TRADE IN OPIUM. 

Consumption in India. —The excise systems of the local Governments 
are framed in accordance with the Opium Act of 1878. To review even 
briefly the various enactments and methods of fiscal administration that 
prevail in the various provinces of India would, however, occupy many 
pages. For a concise statement, mention may be made of the Moral and 
Material Progress and Condition of India (1903, 171-6). Briefly, the con¬ 
sumption of opium is highest in the damp malarial tracts of India, where 
its use is universally believed to be beneficial. It is nowhere consumed 
to an extent to occasion anxiety; in fact, the use of opium by the people 
of India, as a rule, is distinctly moderate, excess being very exceptional 
and condemned by popular opinion. No physical or moral degradation 
can be regarded as occasioned by the Indian habit, at all comparable with 
the use of alcohol in Europe. The mean consumption expressed to head 
of population in British India (including the high rate prevalent in Assam) 
comes to 38 grains per head per annum, and if Assam be excluded it is 
under 30 grains. \Cf. Papers relating to Consumption of Opium in Brit, 
Burma, Rangoon Press, 1881.] 

In India, opium is eaten, drunk or smoked, opium-smoking being 
by no means uncommon. Madah is the special Indian preparation 
smoked by the lower classes. Chandu is a smoking mixture made after 
the Chinese method, and in India is used mainly by the Chinese. Opium 
is, as already remarked, almost a necessity of life with certain communi¬ 
ties, and so much faith do the people place in the drug that they by no 
means infrequently give it to their horses when an exceptionally heavy 
task has to be performed. Moreover, with the people of India the danger 
of accumulative action or the establishment of a craving does not seem 
to exist. A very large number of persons take a daily allowance 
throughout life, and never show any tendency to increase the amount 
consumed. And some of the strongest and most healthy communities, 
such as the Sikhs, have to be placed in this category. 

Internal Traffic. —The returns of traffic by the railways were, in 1904-5, 
127,509 cwt.; in 1905-6, 130,412 cwt.; and in 1906-7, 144,255 cwt. The 
distribution from the provinces of production to those of consumption 
and to the ports of export were in 1906-7 as follows :—United Provinces, 
69,574 cwt.; of which 54,057 cwt. went to Calcutta, 13,830 cwt. to Bengal, 
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1,416 cwt. to the Central Provinces and Berar, and 271 cwt. to the Panjab. 
The next important centre is Bengal, which exported 50,171 cwt., mainly 
to Calcutta. Then come Rajputana and Central India, which exported 
18,500 cwt., mainly to Bombay town ; and lastly the Bombay Presidency 
exported 2,983 cwt. to Bombay town, and these two items of Bombay 
town supply constitute the Malwa opium of commerce. 

Revenue. Opium Revenue. —The following statement of the opium revenue 

for five years may be instructive :— 


— 

1901-2. 

1902-3. 

1903-4. 

1904-5. 

1905-6. 

Receipts :— 

£ 

£ 

£ 

£ 

£ . 

1 . Sales (Bengal) 

4,150,290 

3,662,600 

4,678,371 

5,079,541 

4,703,574 

2. Duty (Bombay) 

542,683 

661,033 

871,383 

749,125 

569,400 

3. Sales to local Govern¬ 
ments 

159,049 

174,805 

186,291 

192,833 

195,806 

4. Total 

4,852,022 

4,498,438 

5,736,045 

6,021,499 

5,468,780 

5. Less Expenditure .. 

1,608,690 

1,648,483 

2,225,744 

1,967,085 

1,892,441 

6 . Net Opium Cus¬ 
toms Revenue 

3,243,332 

2,849,955 

3,510,301 

4,054,414 

3,576,339 

7. Add Provincial Ex¬ 
cise Revenue on 3 .. 

652,429 

735,207 

913,000* 

991,000* 

910,243 

8. Grand Totad 

3,898,761 

3,585,162 

A TMn'w'rk'v'i'm a: 

4,423,301 

5,045,414 

4,486,582 


The excise revenue on opium is composed of duty and vend fees. The 
former varies with local conditions, being highest where smuggling is most 
difficult. The average per seer in Assam is Rs. 28*5; in Bengal, Rs. 20*5 ; 
in Central Provinces, Rs. 13*5 ; in Madras and Bombay, Rs. 10; in the 
United Provinces, Rs. 8*8; and in the Panjab, Rs. 3*6.^ Adding vend 
fees the average ranges from Rs. 34*9 in Assam to Rs. 11*5 in the Panjab. 

Foreign Foreign Sales. —The number of chests of Bengal opium sold {Fin. 

Sales. and Comm. Stat Br. Ind., 1906, 56), and the average prices realised during 

.the six years 1897-8 to 1903-4, were as follows :—_ 


Year. 

Number of Chests 
of Bengal. 

Price obtained per 
Chest of Bengal. 

Number of Chests 
of Malwa. 

1897-1898 

39,450 

Bs. 1,023 

18,664 

1899-1900 

41,700 

Rs. 1,221 

25,822 

1900-1901 

45,300 

Rs. 1,361 

26,007 

1901-1902 

48,000 

Rs. 1,297 

17,586 

1902-1903 

48,000 

Rs. 1,144 

20,345 

1903-1904 

48,000 

Rs. 1,460 

26,737 


The actual exports from Calcutta and Bo mbay were : — 


Exported to 

China. 

Straits. 

Other 

Countries. 

Total. 


Year. 

Chests. 

Chests. 

Chests. 

Chests. 

[ 

1898-1899 

24,284 

14,577 

2,308 

41,169 


1899-1900 

24,547 

15,592 

2,288 

42,427 

From ) 

1900-1901 

25,068 

16,779 

3,147 

44,994 

Calcutta.! 

1901-1902 

29,558 

15,114 

3,390 

48,062 


1902-1903 

30,655 

14,722 

2,777 

48,154 

1 

1903-1904 

29,705 

14,078 

4,435 

48,218 
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Exported to 

.. 

China. 

Straits. 

Other 

Countries. 

Total. 



Year. 

Chests. 

Chests. 

Chests. 

Chests. 


r 

1898-1899 

25,940 

Nil 

19 

25,959 



1899-1900 

24,908 


‘ 14 

24,923 

From 

1 

1900-1901 

24,695 


19 

24,714 

Bombay ^ 


1901-1902 

17,509 

99 

32 

17,541 



1902-1903 

19,356 


21 

19,377 



1903-190i 

25,341 

99 

78 

25,419 


In confixmatioii of tliese official returns of sales and exports, attention 
may now be directed to the commercial transactions as recorded in tbe 
Sea-horne Trade and Navigation :— 


— 

Number 
of Chests. 

Cwt. 

E,s. 

Year. 

Bengal 

Bombay 

48,154 

19,377 

70,623 

24,219 

6,50,75,605 

2,50,93,749 

11902-3 

Bengal 

Bombay 

48,218 

25,419 

70,720 

31,774 

7,04,07,908 

3,42,93,730 

|l903-4 

Bengal 

Bombay 

47,855 

19,000 

70,091 

23,753 

7,58,32,065 

3,04,02,377 

11904^5 

Bengal 

Bombay 

48,833 

14,103 

71,620 

17,627 

7,02,34,387 

2,44,83,280 

}1905-6 

Bengal 

Bombay 

53,588 

12,686 

78,595 

15,854 

7,40,31,410 

1,90,47,814 

11906-7 


Canton is tbe chief market for tbe Indian opium. According to tbe 
Consul-General’s Eeport for 1905, 75 per cent, of tbe drug there used 
comes from India. Tbe annual average imports by Canton are about 
12,000 chests, or, say, about one-fourth of tbe total Chinese imports. But 
it is ascertained that about an equal quantity of local opium is smuggled 
into Canton vid Pose and tbe West Eiver from Ssu’cb’uan, Yunnan and 
Kweichow provinces. Tbe Chinese drug is 40 per cent, lower priced than 
tbe Indian, and can thus easily sustain all tbe risks incurred. According 
to Hosie [O'pium Trade of China, in Pharm. Town., Nov. 10,1906, 512-3), 
tbe average import of foreign opium into China for tbe ten years ending 
1904 was 52,127 piculs, and in tbe previous decade 72,298 piculs, so that 
for tbe twenty years since 1885 tbe average annual decline has exceeded 
1,000 piculs. Tbe import in 1905 was 51,890 piculs, or 2,876 piculs less 
than in 1904. That decline, says Hosie, is due not to a decrease in opium¬ 
smoking, but to an increased consumption of tbe Native drug. Tbe 
greatest decline occurs in Northern China, where tbe import has fallen 
from 1,735 piculs in 1895 to 690 piculs in 1905. In Central China, tbe 
decrease in 1905 was 3,740 piculs as compared with 1904. In Southern 
China, on tbe other band, tbe figures show an apparent increase. In 
1895 tbe imports amounted to 18,708 piculs, in 1905 to 25,209 piculs. 
It is stated, however, that these figures must not be taken to indicate an 
increase in consumption of the drug by tbe people. They are due chiefly 
to tbe fact that with tbe final absorption of tbe Native Customs in 1901 
tbe carrying trade for opium passed to steamers and entered and paid 
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duty at the maritime customs. Tlie imports, in short, are believed to have 
remained stationary, and that there has only been a transfer from the 
ISfative to the Maritime Customs. 

The Persian production of opium and traffic with China is seemingly 
assuming considerable proportions. It is grown in the central provinces 
and carried via Bokhara, Khokan and Kashgar, and also, more recently, 
by sea. The Kermanshah opium is in consequence being frequently 
alluded to in Consular Reforts. The shipments in 1895 were 2,440 chests, 
and in 1903 they had become 4,859 chests. While often much adulterated, 
Persian opium has a good name in Hongkong. 

Poppy Seed and Oil. —Buchanan-Hamilton {Journ. Mysore, etc., 
1807, i., 295-6) observes: ‘‘The poppy {JPapaver sormviferum) is 
plentifully cultivated both for making opium and on account of the seed, 
which is much used in the sweet cakes that are eaten by the higher 
ranks of the Natives.” The seeds form a valuable article of food in the 
districts where poppy cultivation occurs. They have no intoxicating 
properties, but are better flavoured and richer in oil when taken from 
capsules that have not been tapped. The seeds are exported from the 
districts of production all over India, and are extensively employed by 
the sweetmeat makers or in the manufacture of certain curries. The oil 
obtained from the seeds is largely used for culinary purposes, the lowest 
grades being employed for lubrication or burning. The cake is said to 
be a wholesome food often resorted to by the poor, and is remarkably 
sweet and nutritious, and accordingly is greedily eaten by cattle. In India 
the oil is expressed by the cold process, the yield being about 30 per cent. 
In France three stages are observed :—1st, cold expression—a very 
superior oil used for table purposes and in the manufacture of very high- 
class paints ; 2nd, cold expression—a lower-grade edible oil used also for 
paints and in illumination ; and 3rd, hot expression—a much inferior oil 
to either of the others used chiefly in soap-making. The oil is rendered 
perfectly colourless by exposure to the sun. It is accordingly peculiarly 
suitable for mixing with paints ; with white lead, for example, it forms 
a paint that does not readily tarnish. The price of the oil is the chief 
reason of its not being more extensively used in paint-making, as it is 
moreover a good drying oil. It is largely used by artists. Mixed with 
strong sulphuric acid, the rise in temperature is from 88° to 90° 0. It 
takes about 19 per cent, of caustic potash to saponify it, and absorbs 
about 134 to 137 per cent, iodine. 

Leather {AgrL Ledg., 1903, No. 7, 153, 180), in an article on Indian 
food-grains, gives the chemical composition of the poppy seed, in which 
he shows it to contain 48*95 of oil, 4*07 moisture, 17*75 albuminoids, 
16*99 soluble carbohydrates, 5*09 woody fibre, 6*85 soluble mineral 
matter, 0*30 sand, 2*97 total nitrogen, and 2*84 albuminoid nitrogen. 

Price .— The average wholesale price does not appear to have changed 
materially for some years past. In Benares, for example, it was Es. 47*21 
per ten maunds, and in 1904 it stood at Ks. 35*6 for the same quantity. 
In Oudh, similarly, it was Es. 45*57 in 1897, and Es. 37*78 in 1904. In 
Ajmir it was Es. 66*57 in 1897, and Es. 66*56 in 1904. In Lahore, Es. 
56*08 in 1897, and Es. 53*01 in 1904. These are fairly representative 
quotations—the price is higher in non-producing than in producing 
centres. 

Tr^de in Seed and OH .— Perhaps the most significant feature of the foreign 
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trade in poppy seed (tliougli an unimportant one relatively) is the fact 
that India impobts this seed. The supply comes mainly from Persia, but 
during the five years 1901-6 has steadily declined from 3,858 cwt. in 1901-2 
to 151 cwt. in 1905-6, nearly the whole quantity being taken by Bombay. 
In 1906-7 there was a slight increase on the previous year to 195 cwt. 
The Expokts are very considerable In 1900-1 they were 802,186 cwt., 
valued at Rs. 68,65,266 ; in 1904-5 they had expanded to 1,362,599 cwt.' 
valued at Rs. 78,43,018 ; though in 1906-7 they declined to 802,615 cwt., 
valued at Rs. 65,77,231. The price seems to fluctuate very greatly, for 
while the quantity exported in 1902-3 was only 966,220 cwt., it realised 
Rs. 82,45,096. These exports go very largely to France, Belgium and 
Germany, only a very insignificant quantity to Great Britain. During 
1906-7, out of the total indicated, the following were the shares taken :— 
France, 387,252 cwt.; Belgium, 326,038 cwt.; Germany, 88,260 cwt.; and 
the United Kingdom, 2 cwt.; all other countries the balance of the total. 
The shares supplied by the chief exporting provinces were Bombay, 
526,262 cwt., and Bengal, 276,348 cwt. No figures are available for the 
exports of poppy-oil. The cake is chiefly employed as manure (see p. 771). 

PAPER AND PAPER MATERIALS.— The word paper is 
derived from fafyrus, the name of the Egyptian reed which afforded 
the material chiefly used to write upon in the classic times of Europe. On 
this subject Prof. E. Rapson of Cambridge writes me—“ There is no 
ancient paper (in our sense of the word) in Egypt. When people speak 
of Egyptian paper they mean papyms.” 

In other parts of the world various substances have similarly been em¬ 
ployed as paper substitutes; for example, in classic India and Central Asia, 
more especially with the Sanskrit people, the birch-bark (hJiuj^attra) was, 
and to this day is still used for most of the purposes of paper (see p. 131). 
But in the moist climate of the plains of India, birch manuscripts would 
of necessity be very perishable, hence as a rule they are hardly more than 
300 years old. As they exist they are copies of copies of copies. In 
Chinese Turkestan, however, manuscripts of the 3rd or 4th centuries 
A.D. have been found. On the plains of India, and from fairly ancient 
times, the leaves of certain palms have been employed for writing on. 
The oldest of all known Indian manuscripts are the palm-leaves found 
in Nepal, which belong to the 9th century a.d. The leaves most 
largely used are those of Corypha umbraculifera (ola^ see p. 429) and 
Borassus flahellifer (see p. 170). While being written upon, the 
specially prepared strips of leaf are held in the left hand and the 
words scratched on the surface with a sharp style, the scratchings 
being sometimes loaded with pigment. In Assam the aboriginal tribes 
have for several centuries past used the inner bark of Aqwilaria 
Agallocha (see p. 73) as a natural writing material, a substance that 
not inaptly compares with the thin boards of beech-wood (the material 
upon which the Teutons first wrote, and from which have come the words 
hece, hoc, huche, hooh). It has been said that the ancient history of China 
was written on finely prepared strips of bamboo, and that these were 
destroyed during one of the dynastic wars. It is often, in fact, affirmed 
that bamboo as a writing material is even more ancient than the papyrus. 

History.—Stein {Ancient Khotan, 1907, 345) fxxrnishes much interesting informa¬ 
tion regarding the official documents, letters, etc., found by him during his excava- 
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tions of the Niya and other sites. These MSS. consist, for the most part, of 
two sets: {a) those written in Khotan State itself, and (6) those in China. The 
materials used are specially prepared strips of wood (presumed by Stein to be 
jPopnivift €itha), the older ones being in imitation of bamboo slips ; next, neatly 
fplded pages of leather ; and various kinds of paper; also, more rarely, birch- 
bark. Bamboo slips, according to Chavannes {Les livres Chinoia avant Vin- 
vmtion du papier^ in As. Journ., 1905, 5-75), were used in China before the 
discovery of paper in 105 a.d. [O/. Kaynal, Hist. Phil, et Polity 1782, iii., 
146.] In fact, wood had come into use to displace bamboo, but was in¬ 
variably cut;* to the size and shape of the older bamboo stationery. The 
Chinese wooden letters discovered.by Stein bear out completely, the tradition 
of the early Chinese letters. Why paper should not have reached IChotan 
until at least a century and a half after its discovery in China is hard to 
say. Whatever the cause may have been, wood was undoubtedly continued as 
the stationery of distant Khotan till the latter half of the 3rd century. More¬ 
over, the early wooden letters found at Kliotan are of two kinds: long, narrow 
and pointed (kilamudras), and rectangular tablets {liJcitaJcas), both being neatly 
tied up and furnished with seals. The pointed wooden letters were apparently 
of purely local manufacture, hence deal with local affairs, reports, official orders. 
The Chinese bamboo-like letters were not pointed nor furnished with seals, 
but they also convey official orders, and it has been established that they 
date from the Han epoch; [in fact, one bears the actual date of 265 a.b., and 
is connected with the Wu-ti Emperor, the founder of the Western dynasty of 
China. While the imperial control of China was thus placed on the Khotan 
administration, it is quite clear that local self-government was to a large extent 
retained. 

The letters on paper are all of a later date than those on wood. One picked 
up at' Endere (Stein, l.c. 426) has been examined by Prof. J. Wiesner and de¬ 
termined as made of bark, and hence it is surmised the letter in question 

cam© from Tibet- Moreover, it was ascertained to date from early in the 8th 
century, and was noted to have had the surface sized and dressed with rice- 
water in order to render it suited for writing purposes. It may thus be regarded 
as marking an important advance in the knowledge of paper-making accom¬ 
plished by the people of Tibet. In passing, it may be added that the further 
advance of sizing with gluten was not made until the 14th centxxry. So- again 
it may he added that a dressing with rice-water was and still is the universal 
practice in the manufactxxre of the once famed Kashmir paper, an article greatly 
in demand some centuries ago for making copies of the Koran. Sir Walter 
Lawrence points out, moreover, that this dressing allowed of passages being 
readily obliterated with water, and was thus objectionable. 

Another paper mentioned by Stein {l.c. 307-8) dates from 718 a.I)., and 
has been found to be written in Judaeo-Persian. This is, in fact, the oldest actual 
example of that language known. It was written apparently by a Jew resident 
in Persia, and was addressed to a Khotan official. Wiesner, who apparently 
examined the paper of this document also, has not determined the material 
used—except that it was different both from the Tibetan letter and from the 
numerous other examples of paper presumed to be of Khotan manufacture. 
Stein, commenting on the absence of paper from all the older ruins explored by 
him, adds, “ The fact itself must be considered as certain, for rich though the 
ruins explored by me at the Niya river site were in rubbish remains of all kinds, 
not one of them yielded the smallest scrap of paper. This total absence of records 
on paper is all the more cxxrious in view of the political connection with China, 
which did not cease, as our Chinese documents plainly prove, even after the 
close of the Han dynasty. Nor can it be attributed to the possible want of the 
paper-mulberry tree {JS^-oiisnon&tUi papyriferu), from the bark of which the 
modern paper of Khotan is extensively manufactured, seeing that the alterna¬ 
tive use of rags, hemp and other substances was known in China from the very 
time of the ffist invention of paper (105 a.d.).” The MS. found at Dandan- 
Uiliq (8th century) has been identified as very possibly of Khotan manufacture, 
and so also those found at Kucha, which, though a little earlier (5th century), 
are also regarded as made of Mfonssotmtia. fibre. But as opposed to the-idea 
of an ancient local industry in paper-maldng, there are two circumstances that 
seem worthy of mention in this place :— 

{a) None of the botanists who have collected plants in Turkestan, Mongolia, 
Yarkhand, Gilgit, Ladakh, Kashmir, Afghanistan, etc., appear to have seen Mrous- 
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^ouetia, while locally mad© paper is sometimes spoken of as procured from other 
indigenous plants, such as a species of i^esmotUiim. 

(5) The material of the Bower, Macartney and Godfrey Manuscripts was Bhea Paper, 
found by Wiesner {Denkschr. Akad. Wiss. Wien. Math.-Nat., 1902, Ixxii., 1-50) 
to be usually a mixture of fibres in which JBmnmeritt (ramie) and Mro^lS 80 '>^eti€€ 
(paper-mulberry) were the chief. These MSS., being for the most part in 
Sanskrit, were not likely to have been written in China, while the presence of 
rami© fibres in their fabrication precludes all idea of having been made in 
Khotan or anywhere in East Turkestan. 

Wiesner, reviewing the information to hand regarding the paper-mulberry Bamboo Shoots 
tree, says that in Japan the fibre has been used for the manufacture of paper 
since the 6th century of our era, but earlier still in China. The Chinese use 
the young shoots of the bamboo iu paper-making. [(7/. Karabacek, Das Arahische 
Papier, 29.] Brof. Giles (in a letter to Wiesner) remarks: “ The earliest 
paper (iu Clnna) was made from tow, old linen, fishing-nets, etc. Modern paper Rags, 
is made from bamboo fibre, the bark of the MvoufitsoHeUa pfiptjfHfera and rice 
straw. I can find no record of different papers at different periods. It is ex¬ 
pressly stated that in Ssu’ch’uan hemp was used for maldng paper, in Fukhien 
bamboo, in the north mulberry bark, in Kiangsu rattan, on the sea coast lichen, 
in Chahidang husk of grain, in Central China'silk and in Hupeh JBrotissmiemt 
papyi'ifera, vide the Pen tsoa kang mu, or Materia Medica.^' The MSS. dis¬ 
covered by Stein at Ediotan thus prove that paper manufacture was very 
possibly known and practised in Persia, Central Asia, Tibet and China many 
centuries before the art was Imown in Europe. 

There is no very certain knowledge when the art of paper-making came to Indian 
India. It is not mentioned by any trustworthy writer until the 14th or 15th Know- 
century. Becently it has been affirmed in the Indian public press that paper- ledge, 
making was practised at Sialkot 620 years ago. Marco Polo, towards the close 
of the ISth century, was one of the earliest authors who mad© known the fact 
that the Chines© issued paper money, the paper being prepared from the bark 
of the mulberry. [Gf. Travels (ed. Yule), i., 378.] Kublai Khan had paper- 
money made in Pekin about 1260 a.d., and thus about the time when paper, 
as we now understand it, was first made known in Europe. Polo, therefore, 
expresses no astonishment at the material paper, but simply at the fact of its 
being accepted in place of gold and silver. John Bay {Hist, PI., 1688, ii., 1302) 
mentions that the art of paper-making was introduced into Germany from Galicia 
in 1470 A.D., and he gives a description which is interesting from the fact of its 
being supposed to have been new and instructive at the time when penned. 

Nicolo Conti, who visited India in the early part of the 15th century, says, Cambay. 

“ The inhabitants of Cambay alone us© paper ; all other Indians'write on leaves 
of trees, of which they make very beautiful books. But they do not writ© as we, 
or the Jews do, from left to right or right to left, but perpendicularly , carrying U 
the line from the top to the bottom of the page ” (Winter Jones, transi; also in 
ed. Hakl. Soc., 1857, 31). A little later Abd-er-Bazzak, Ambassador from 
Shah Bukh, visited India in 1442 a.d., and, like Nicolo Conti, went to Bidjanagar 
(Vijaianagar), the capital then, as he says, of th e mightiest kingdom on eart h. Vijaianagar. 
To-dav that great city is a vast ruin, no part of it inhabited, ana palaces and 
■V public*^ buildings that "were in process of erection are left as if the stone-workers 
: had but gone for their midday meal. 

“ The writing of this people, says Abd-er-Bazzak, is of two kinds: m one 
they write their letters with a kalam of iron upon a leai of the Indian nut (the 
m eocoa-nut tree).” “These characters have no coJour and the writing lasts but 
> short time. In the second kind of -^^rriting they blacken a white surface ; they 
'^h^Yta^^^^^ stone, which they cut like a kalam and which they use to form 
i^%the letters ; this stone leaves on the black surface a white colom, which lasts a 
*7 tvery long time, and this kind of writing is held in high estimation.” 

It is "customary to read that paper-making was introduced into Hindustan 
' from Kashmir in the 16th centm'y about the time of the Emperor Akbar. Law- 
: renc© {Valley of Kashmir, 379) tells us that Kashmir was once famous for its Kashmir Paper. 

' 'i paper, which was in much request in India. It was made from rags and hemp 
-‘ fibre sized with rice-water. He then adds that it is believed the art was intro- 
> duced from Samarkand. It is often said the Arabs learned the art on the capture Arab Knowledge, 

of that city and thence in due time carried it to Spain. So also Gibbon mentions 
that the knowledge of paper-maldng from linen rags was diffused from Samax- 
^kand, and Cassire is of opinion that it reached Mecca in the year 710 a.d. It is, 
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however, highly likely that Nepal was possessed of the same knowledge, and 
that both States may have derived their skill from Tibet or China ; and it is 
certain (from Nicolo Conti and others) that paper was used in India at least a 
century prior to Akbar’s time. Pietro della Valle [TravaU, etc., 1623 (ed. Hakl. 
Soc.), ii., 291) speaks~bFBbbks being written on palm-leaves at Mangalore, “not 
on paper,” and Thevenot (Travels in Levant, Indostan, etc., 1687, pt. iii., 90) 
also mentions that palm-leaves were used by the Malabars as a writing material. 
But Ovington (Voy. to Suratt, 1689, 249), less than a century after Akbar’s time, 
gives so vivid a picture of the merchant’s account books that it is dijBficult to 
realise that he is speaking of fully two^ centuries ago. “ The paper-books,” he 
says, “ in vulgar us© among the Inhabitants of India, on which they write, are 
long Schrowls of Paper, sometimes Ten Foot in length, and a Foot broad, sewed 
together at the upper end, as many long Sheets as the occasion of the Writing 
requires. The Pen they writ© with is the ancient Calamus or Reed, about the 
thickness of a large Goose Quill. And some of their Standishes are made long 
and square and above an Inch broad and of sufficient length to contain both 
Pens, and a place for Ink.” He then describes the manner of writing obliquely 
and down the long pages in such a fashion as to explain Nicolo Conti’s statement 
of the Indians writing from the top to the bottom of the page. Ovington ex¬ 
pressly says that the Indian writing is not like the Chinese, in straight lines down¬ 
wards, but “ from the uppermost corner of the left to the lowermost corner of 
the right.” The long page of the books, however, was doubtless the idea that 
inspired Nicolo Conti. But Ovington goes on to say that the paper used in 
India “ by its Slickness and Smoothness appears shining, which is of ordinary 
use; but that which they write upon, either to the Emperor or Persons of con¬ 
sequence is gilt all over the surface, as ours is on the Edges.” 

Ironside published in 1774 (Phil. Trans., Ixiv., 99 ; abridg. ed., xiii., 506) 
an interesting account of the Indian paper manufacture practised in his day. 
The material was san hemp (CMotniarim juneeu), but for paper-making “old 
ropes, clothes and nets, made from the san plant ” were preferred to fresh fibre, 
presumably because of their cheapness. These san rags were cut up into small 
pieces, macerated in water for a few days (generally five), washed in the river 
in a basket, and thrown into a jar of water lodged in the ground; the water 
being strongly impregnated with a lixivium of sedgi-mutti’^ (crude carbonate of 
soda) six parts, and quicklime seven parts. “ After remaining in this state eight 
or ten days, they are again washed, and while wet broken into fibres, by a stamp¬ 
ing lever, and then exposed to the sim, on a clean terrace, built for this purpose ; 
after which they are again steeped in a fresh lixivium as before. When they 
have undergone three operations of this kind they are fit for making coarse brown 
paper ; after seven or eight operations, they are prepared for making paper of a 
tolerable whiteness.” The pulp thus produced is taken up on a fine-wire frame 
just as in the English manner. 

Nisbet (Burma under Brit. Rule and Before, 1901, i., 386) says the Native 
manufacture is now confined mainly to “ the preparation of parahaih or paper- 
slates used at the monasteries, and of umbrellas. “ The inner fibre of soft bamboo 
shoots or the bark of the mahkting or paper-mulberry (jnroM«sm%eti€t, papynfera) 
being pounded into a pulp with water, and half its weight of lime being then 
added, it is boiled with water until nothing but the pulp is left. This is poimded 
and spread thinly over a coarse cotton muslin framework, and allowed to dry 
in the sun. It now forms a rough grey parchment, about a cubit in breadth, 
which is folded up in alternating folds of about nine inches wide. When coated 
with finely powdered charcoal dust mixed in glutinous rice-water it is ready 
for being written upon with pencils of steatite or soap-stone.” The use of paper 
in the manufacture of Burmese umbrellas is an important branch of the local 
industry, but unfortunately the artistic indigenous paper umbrella is rapidly- 
being displaced by the cheap European article, and the making of the special 
umbrella paper is accordingly rapidly becoming a thing of the past. The Burmese 
system of writing on black-coloured pasteboards (parato'ib) recalls Abd-er-Razzak’s 
story of the people of the now lost empire of Vijaianagar (see above), who wrote 
on black surfaces with a soft stone. The supposed close affinity of the Telegu 
people to certain of the Burmese races gives an interest to this curious circum¬ 
stance that it might not otherwise be supposed to possess. In Japan, paper-making 
is very ancient and the plant chiefly used is (as in Burma) th e paper-mffiberry,_ 
The reader will find Rein’s account of Japanese paper-making most instructive 
(Indust, of Japan, 1889, 393-419). 
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THE TWO CHIEF INDIAN GRASSES 


PAPER 

Manufacture 


Paper Manufacture. —Tlie Native art of paper-making in India to-day 
is very nincli like tkat of glass-blowing : it consists in re-making waste Ee-makmg. 
paper. In a country teeming with fibres, it is surprising that the question 
of a good paper material has not been satisfactorily determined. And 
this theme seems to be constantly revived by residents in Europe who 
overlook the immense size of India. A few hundred miles are of little 
concern in most questions, but with paper-maldng transit freights soon Transit charges, 
kill the prospects of supplies. Then again the cost of land near the centres 
of trade where paper mills are usually built, precludes the special cultivation 
of paper stuSs. Moreover, as paper fibre, like esparto, must be fit for almost 
immediate immersion in the vats, paper-making can never pay the cost cost of 
of separation and preparation, however simple and inexpensive. No 
fibre known to commerce can compete with jute in point of cheapness, 
yet the paper-makers can afford to purchase jute waste and jute cuttings Jute, 
only, so that but for the demand for an altogether different purpose the 
paper-maker could never procure jute at all. 

The two most important paper grasses in India are hhabar {Ischmmum^ 
p. 694) B,iidmunj (Sacchurum , pp. 929-30). These are now being largely 
used by the Indian steam-power paper mills, the supply at a remunerative 
price being the chief obstacle to their further utilisation. It has been 
demonstrated that bamboo (pp. 108-10) affords an excellent paper, but Bamboo, 
practical difficulties exist such as the cost of the chemicals required, and 
the fact that the wholesale removal of the young shoots, which alone are 
serviceable, injures the stock. It accordingly has to be added that, at 
present, the most valuable paper materials in India after hhabar and munj 
are old rags, waste gunny bags, waste jute and san ropes, old paper, etc. Bags. 

Whatever may be the source of the cellulose, it has to be reduced 
to pulp, and in most cases bleached. If rags are used, a preliminary Puip. 
dusting is essential. The material is then boiled with alkalis; in the 
case of grasses, such as esparto, a 10-per-cent, solution of caustic soda 
under a pressure of 10 to 50 lb. of steam is required. The pulp thus 
obtained is then washed to free it from the residuary alkalis, thoroughly 
pulped mechanically, then loaded with the mineral sizing material 
and coloured as desired. This is known as the magma, and to convert Magma. 
it into paper a fine wire cloth is passed through the trough containing 
liquefied pulp, when a film of the required thickness is made to adhere 
and is removed. This is then compressed by being passed between rollers 
and, if so desired, is sized with gelatine, and lastly dried off by being passed 

between heated rollers or colanders. 

[O'/. Morris, Cantor Lect., Soc. Arts, 1895 ; Cross and Bevan, Textbook of 
Paper-Tnajcinff, 1900 j Blount and Bloxam, Chem. for Engin. and JSdanuf., 1900, 

344-7 ; Julius Habner, Cantor Lect., 1902-3 ; Chem. AppL to Arts and Manuf., 
vii., 513-42; Clayton Beadle, Chapters on Paper-maUng, 1904, i.; 1906, ii. ; 

Hanausek, Micro. Tech. Prod. (Winton and Barber, transL), 1907, 92-4; Stuhl- 
mann, Balfa-Gras oder Esparto fur Deutsch-Ostafrika, Per Pftanzer, 1907, No. 15-7.] 

Paper Jlii/s.—The first works for the manufacture of paper organised Mills, 
in England date from 1588, and these were established at Dartford in 
Kent by a German jeweller, John Spielman, who was knighted by Queen 
Elizabeth. A century previously similar works had been erected in 
Spain. So late as 1690 coarse brown paper only was made in England, in England, 
the supplies of the finer white papers being obtained from France and 
Holland. The war with France occasioned such a rise in duty that a 
stimulus was given for the improvenient of home production. But an 
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Act of Parliament had. to be passed before the desired improvement 
became possible. The first white paper made in England was produced 
by a Mr. James Whatman of Maidstone. Soon, however, England made 
rapid progress, but so late even as 1801 English paper was entirely hand¬ 
made. 

The first occasion on which cotton was used in England was in the 
manufacture of paper. Cotton paper superseded the more expensive 
parchment of previous dates. Mention is made of cotton paper in 1102 
(Macpherson, Ann. Comm., 1805, i., 315 (many passages)). It is often 
affirmed that linen paper appeared before that from cotton, but there is 
no very satisfactory proof of that opinion, though it is quite likely that 
the discovery of pulping fibrous materials may have led to the use of linen 
and cotton almost simultaneously. [Cf. Yates, Text. Antiq., app. A., 
383-8.] One of the earliest detailed accounts of the Native methods of 
paper-making in India is perhaps that given by Buchanan-Hamilton 
{8tat. Ago. Dinaj., 272-3), the material used being jute. Prior to 1840 
India obtained a large share of its paper supplies from China. About that 
date interest was aroused in the subject, and both Hindu and Muham¬ 
madan factories for hand-made papers were established all over the 
coxmtry. During Sir Charles Wood’s tenure of the office of Secretary of 
State for India, an order was issued for the purchase of all the supplies 
required by the Government of India in Great Britain, and this threw 
back very seriously the growing Indian production. 

It is not very certain when paper mills were established in India. 
The expression “ Serampore Paper ” is used all over India for a par¬ 
ticular class of Native-made white paper. Mr. D. M. Traill wrote, some 
years ago, an interesting account of paper-making in which he re-views 
briefly some of the historic facts, especially the chief grades of paper and 
firms concerned in their production {Ind. For., 1891, xvii., 322-30). He 
there tells us that the capital engaged in the paper trade is nearly fifty 
million pounds, of which three-fourths represent plant and one-fourth 
working capital. He then concludes with a brief notice of the Indian 
mills, in which he refers to the fact that a paper mill in Serampore was 
the pioneer, and adds, “we well recollect seeing the silent and rusty 
machinery as far back as 1864.” 

“ There are eight paper mills in operation—^three in the Bombay 
Presidency, four in Bengal, and one at Lucknow. Of the eight, two are 
private concerns in the Bombay Presidency, one of which has stated 
the capital invested. So far as information is obtainable, the total capital 
invested amounts to Es. 67,33,000 (of which Es. 57,63,000 are paid up), 
besides Es. 11,07,650 debentures, and shows a decrease of 6 lakhs, com¬ 
pared with 1902, owing to the reconstitution of the Imperial Paper Mill 
at KanMnara as a branch of the Titagarh Paper Mills Company, Ltd. 
Most of the white and blue foolscap and much of the blotting paper, note- 
paper, and envelopes used in the Government offices are now obtained 
from the Indian mills. The total quantity of paper made in 1904 was 
45 million pounds, and its reported value Es. 61,49,446. The mills employ 
4,266 persons. The capital employed has been doubled in twenty years 
since 1885, and the production and number of persons employed have 
increased about fourfold. Two of the larger mills in Bengal have paid 
no dividends for five years, as they have been unable to compete success¬ 
fully with the cheap wood-pulp paper of attractive appearance which is 
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FOEEIGN SUPPLY Trade 

largely imported from Europe” {lin. and Comm. Stat. Br. Ind., 1906, 
lix.). 

Trade, internal .— The total transactions by rail and river in paper Trade, 
and pasteboard amounted in 1906-7 to 457,355 cwt. The chief ex'porting internal, 
centres were the Produce of Bengal, 214,137 cwt.; Bombay sea-port, 

87,116 cwt.; Calcutta, 61,121 cwt.; Madras ports, 31,530 cwt.; the 
United Provinces, 26,109 cwt. The chief importing centres were Calcutta, 

160,162 cwt.; the Panjdb, 80,559 cwt.; United Provinces, 40,530 cwt.; 

Bombay, 37,916 cwt.; Bengal, 21,936 owt. By coasts the returns are 
given in rupee values. In 1906-7 the exports were valued at Es. 11,69,758 
and the imports at Es. 9,05,237. Bengal exported paper to the value 
of Es. 11,56,510; while Madras imported to the value of Es. 6 50 297 
Bombay, Es. 2,09,866, and Burma, Es. 20,124. 

BxternaL—ThQ EXPORTS from India of manufactured paper amount External 
to little- For the period 1900-7 the total value of manufactured papers 
of all sorts, including pasteboard, was as follows1900-1, Es. 78,^7 • 

1901-2, Es. 53,658 ; 1902-3, Es. 42,903 ; 1903-4, Es. 26,781; 1904-5^ 

Es. 28,350 ; 1905-6, Es. 13,703 ; 1906-7, Es. 6,607. In 1906-7 the 

total was made up thus .-—printing paper, Es. 5,883 ; writing paper and 

envelopes, Es. 167 ; ^ other kinds, Es. 507 ; pasteboard, Es. 50. Almost 

the whole of the printing paper, writing paper and pasteboard go from 

Bengal, and ordinarily of other sorts also, but in 1904-5 Bombay supplied 

the largest share of writing paper. During the same period the export Rags Exported. 

of rags and other materials for paper manufacture showed the following 

returns :—1900-1, 21,683 cwt., valued at Es. 70,833 ; 1901-2, 26,321 cwt.", 

valued at Es. 67,840 ; 1902-3, 13,431 cwt., valued at Es. 46,490 ; 1903-4, 

9,077 cwt., valued at Es. 34,705 ; 1904-5,10,248 cwt., valued at Es. 29,543 ; 

1905-6,19,831 cwt., valued at Es. 83’870 ; and 1906-7,12,581 cwt., valued 
at Es. 67,412. India also re-exports quantities of manufactured paper, 
and in 1906-7 these were valued at Es.76,614. 

The Imports of paper, on the other hand, are large, and in late Imports, 
years show a slight increase. For the period 1900-7 they were valued 
as follows 1900-1, Es. 45,29,996 ; 1901-2, Es. 52,71,634 ; 1902-3, 

Es. 52,48,058 ; 1903-4, Es. 52,18,396 ; 1904-5, Es. 64,37,288 ; 1905-6, 

Es. 70,48,978 ; and in 1906-7, Es. 80,11,105. In 1906-7 the total was 
made up thus printing paper, Es. 28,33,632 ; writing paper and en¬ 
velopes, Es. 22,66,714; other lands of paper, Es. 25,75,366; paste¬ 
board, Es. 3,35,393. The largest quantities come from the United King- whence 
dom, and in 1906-7 these were valued at Es. 44,06,312 ; from Germany, 

Es. 15,82,445 ; Austria-Hungary, Es. 7,04,525 ; and Belgium, Es. 6,66,638. 

In the same year the imports of rags and paper materials were valued at 
Es. 86,173. 

As showing the value of esparto grass as a paper-making material, Esparto Grass, 
it may be mentioned that Messrs. Ide & Christie, in their monthly circular 
of September 16, 1907, show that for the years ending August the im.- 
ports received by Great Britain of that grass were in 1905, 198,508 tons ; 
in 1906, 186,242 tons ; and in 1907, 192,809 tons. Needless to say, India 
imports no esparto. The British supply is mainly Spanish, Algerian, 

Tunisian and Tripoli, and the prices shown range from £3 2^. 6tZ. to 
£5 2s. M. per ton. 

Paper Materials. —As already set forth, the chief considerations in Materials, 
the selection of paper materials are cost at the mill and constancy of 
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supply. Tlie cMef materials are accordingly rags of linen or cotton; 
esparto, munj and hhahar grasses; flax in tlie form of spinners’ waste ; 
hemp in the form of fragments of used rope ; wood ; straw ; jute waste 
and old paper remade. Hanauseb (Micro. Tech. Prod. (Winton and 
Barber, transL), 1907, 100-2) gives the following paper fibres :—linen 
rags, hemp, cotton rags, jute, straw, esparto, maize, judr, wood, etc. 

Paper (as may have been inferred from the brief account of manufacture 
given above) is literally a felted fabric composed of vegetable cellulose 
fibrils. When the fibrils, of which it is proposed to be made, are cemented 
together as in wood, they must be liberated and the raw material thus 
reduced to the condition known as “ half stufi,” and finally '' pulp.” In 
this condition, when floated out in water, allowed to settle over a frame 
and the water drained away, the felting of the fibrils takes place and paper 
is formed. Obviously, therefore, the less bulky the raw material the 
cheaper its transport to the mill. Prom this point of view, the advantages 
are entirely on the side of wood ; it is compact, can be transported easily, 
more especially if a waterway connects the forest with the mill, and 
requires no expensive storage. But the pulp obtained from wood is of 
a very different nature from that of cotton rags, so that the purpose for 
which the paper is to be used comes in as a governing factor in the selection 
of the crude material. 

The following are some of the chief materials used in the manufacture 
of paper in India :— 


Adansonia digitata. 
Agave sp. 

Antiaris toxicaria. 
Bambuseae. 

Broussonetia papyrifera. 
Corehorus sp. 

Crotalaria juncea. 
Daphne cannabina. 


Helicteres Isora. 

Hibiscus cannabinus. 
Ischaemum angustifolium. 
Musa sp. 

Opuntia Dillenii. 

Phoenix paludosa. 
Saccharum arundinaceum. 
Sansevieria zeylanica. 


Edgeworthia Grardneri. 

Several of these will be found discussed in their respective places 


in 


this work; for the others the reader is referred to the Dictionary (vi., 
pt. i., 107-9). The chief ones are Iseliammm and S(iechm'Hfm, but with 
the Native paper-makers of the plains of India, the smi hemp (€rota^ 
UiHa) and the hemp-leaved Mibismis are the most important, and on 
the hills, Da%)h.ne and IM^geumrtJiui afford the so-called Nepal paper. 
SirW. Thiselton-Dyer (Kew Bull., 1888, 81-4) was instrumental in drawing 
attention to the fact that in Siam the bark of the tree Streblus m%)eT 
is employed in the fabrication of Native paper. The tree is plentiful in 
many parts of India. (See Alkaline Earths (pp. 55-6, 58); Acacia 
Jacqnemontii (p. 15); Agave (p. 43); Aquilaria (pp. 73-4); Alpinia 
(p. 60); Caryota (p. 286).) 


vi., pt. i., 
111 - 4 . 


Hodo 

Millet. 


Area. 


PASPALUM SCROBICULATUM, JLinn.; FI. Br. Ind., vii., 

10—11; Duthie and Fuller, Field and Gard* Crops, 1883, ii., 8, t. xxvii.; 
Duthie, Fodd. Grass. N. Ind., 1888, 1; Lisboa, Bomb. Grass., 1896, 3, 
and^ t.; GuAMiNEiE. The Jcodo, Icodon, hodam, Jcodra, hodod dhan, janhe, 
harih, pahodi, menya, hiraruga, etc. An erect annual grass, native of 
India, extensively cultivated during the rainy season. 

Area. —Keturns under this crop are available only for Bombay, where in 
1905-6 there were 204,022 acres, chiefly in Gujarat, KatnAgiri, the Uplands of the 
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Konkan and tlie Ghat parts of tho Deccan. In the Central Provinces the area 
occupied is believed to be greater than in any other part of India, but it is not 
returned separately. Together with huthi {J^aniemn, miiiave) it occupied, in 
1904-5, an area of 2,039,345 acres. In the same year in the United Provinces, 
jpuximinni and other small millets covered 1,939,753 acres. In FieH and 
Garden Crops it is stated to be gro'wn more extensively than any other millet in the 
United Provinces, and over a large portion of these provinces it is the favourite 
crop for inferior outlying lands. This is chiefly on account of the readiness with 
w’-hich it grows on the poorest of soils, not on account of the quality of the grain, poor Soil. 
Sowing takes place at the commencement of the rains, at the rate of 12 to 20 lb. Seasons, 
seed to the acre, and the crop is cut in October. It is either ^own alone or (in 
the Do4b) mixed with cotton, and in the Benares Division with dal 
Careful weeding is required to secure a good outturn, which is estimated at 10 to 
12 maunds per acre. 

Cnltivatiom —Of Bombay, Mollison (Textbook Ind, Agri.^ 1901, hi., 64-7) Cultiva- 
observes that the crop is important in the gorddu soils of the Kaira district and tion. 
similar alluvial soils in Baroda. It is never grown alone in Gujarat, the usual 
mixture being tuver (lUtjantts indievm), tal (Sesei'tiiunt iiitdienni)^ and ambddi Botation. 
(amhdri) (mbifient* eannahi^ttts). If properly manured, the mixture may 
be gro\vn year after year in the same fi.eld. In low-lying damp fi.elds rice Mixed Crops, 
and kodra are grown together, the mixture being known as vagadu. In pre¬ 
paratory tillage the bladed harrow (karah) is used to loosen the surface soil and 
prepare a friable, shallow seed-bed. The seed is furrowed with the three-coultered 
drill (tarfin), and the seed is mixed before sowing in about the following propor¬ 
tions :—12 lb. kodra : 2 lb. tuver ; J to J lb. tal; lb. amhddu After sowing, 

the field is levelled, and the crop should subsequently be weeded once in about Weeding, 
a month or six weeks and bullock-hoed two or three times. It is ripe early in 
October, and reaped with a sickle, tied into bundles, and threshed by bullocks 
in the usual way. Mollison gives the outturn of a good Kaira crop as follows : 
kodra (12 lb. seed), 985 lb. grain per acre, 1,304 lb. straw; tuver (4 lb. seed), 265 • 

lb. grain per acre, 232 lb. straw ; tal (f lb. seed), 130 lb. grain per acre. The cost cost, 
of cultivation he estimates at Rs. 23 per acre. 

Though xxsed as Food by a large number of people in India, the ^ain camot be I'ood. 
considered a wholesome article of diet, and in some seasons contains a poisonous 
narcotic principle. In Gujarat the poisonous and non-poisonous grain are known Poisonous and 
in the bazars as mitha and mina respectively. Damp cloudy weather towards f 
harvest time, a damp season and damp soil are said to produce poisonous kodra. 

Leather (AgrL Ledg., 1901, No. 10, 370 ; 1903, No. 7, 151, 180) gives the following 
analysis of the grain:—moisture, 8*01; oil, 3*36; albuminoids, 5*81; soluble 
carbohydrates 70*06 ; woody fibre, 8*47 ; soluble mineral matter, 1*34 ; sand and 
silica, 2*95; total nitrogen, 1*00; albuminoid nitrogen, *93. [Of, Church, Food- 
Grains of Ind., 1886, 39-40 ; Basu, Agri. LoTiardaga, 1890, pt. 2, 29 ; Pharmacog. 

Ind.\ 1893, iii., 619-20 ; Rice, Mysore Oaz., 1897, i., 117-8 ; Mukerji, Handbook 
Ind. Agri., 1901, 30-1, 259 ; Standen, Eept. Land Eev. Settl. Betul, C. Prov., 

1901 ; Crop Exper., Bomb.] 


PENNISETUM TYFHOIDEUM, Mich.; FI Br. Ind., vii., 82- U.KP,, 

9; Duthie, Fodd. Grass. N. Ind., 1888, 18; Lisboa, Bomb. Grass., 1896, •’ 

34, and t.; Prain, Bang. Plants, 1903, ii., 1169 ; Penicillariasficata, Willd., 

Duthie and Fuller, Field and Garden Crops, i., 30-2, t. vii.; GRAMiNEiE. 

The Bulrush, Cumboo or Spiked Millet, hdjra, lahra, hasa-jonar, jondhariya, 
lendha, hamhd, gantelu, sajja-ld, sa'j'je, mattari, etc. A tall erect grass, 

5 to 6 feet high, probably of African origin. 

CULTIVATION. —Though grown to a less extent than judr {Sorghum Cultiva- 
rulgare), its cultivation is geographically very similar and comprises ex- 
tensive tracts in Northern, Western and Southern India. The following 
were the acreages in British India during the three years ending 1905-6 :— 
14,137,482 in 1903-4; 10,369,766 in 1904-5 ; and 11,630,710 in 1905-6. 

In the Native States :—1,382,473 in 1903-4 ; 1,305,446 in 1904—5 ; and 
893,949 in 1906-6. . , ^ . 

Bengal. —This crop may he described as unimportant, the area fluctu- Bengal. 
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atingbetween 30,000 and 60,000 acres. According to Muker ji (Handhoohlnd, 
Agri.^ 1901, 259) it is grown on poor, free, dry, sandy soil. Village refuse is 
sometimes used as manure, but no irrigation is required. It is sown at tbe end 
of July at a rate of 6 to 10 lb. seed per acre. Harvesting takes placein October 
and November, and tbe outturn of grain amounts to from 300to 5001b. per acre. 

United Provinces. —Tbe area in 1905-6 amounted to 1,792,526 acres 
in Agra and 372,848 in Oudb. In Agra tbe largest areas occur in Budaun, 
200,643 acres ; Agra, 166,787 acres ; Moradabad, 166,014 acres ; Etab', 
113,936 acres; Allahabad, 95,903 acres; Sbabjab^npur, 99,049 acres* 
Bareli, 87,746 acres. In Oudb, Hardoi, 130,771 acres ; IJnao, 59,738 acres ; 
Sitapur, 47,884 acres ; Lucknow, 36,588, acres, etc. According to Dutbie 
and Fuller it is a kharif crop, sown a little later and reaped a little earlier 
than judf ; is accordingly a useful substitute when sowing bas been delayed 
through floods or failure of tbe rains until judr is impossible. It is rarely 
sown alone, but generally mixed with tbe same minor crops as are grown 
with judf, except that mung {JPhaseolus radiatus^ Linn,) is usually re¬ 
placed by moth (P. aconitifolms). It generally occupies poor, light 
soil, and requires less rainfall than judr. It is never manured and rarely 
irrigated. The land is ploughed one to four times and tbe seed (mixed 
with that of tbe subordinate crops) sown at tbe rate of 2|- to 3 seers per 
acre. There should be at least one weeding. Tbe grain ripens towards 
November, when tbe beads are cut off and carried to tbe threshing-floor. 
Tbe cost of cultivation is estimated at Ks. 9-8a. per acre, and tbe outturn 
varies in difierent localities from about 5J maunds of grain to 7 maunds, 
and tbe outturn of dry fodder about 30 maunds. [Of, Agri. Ledg,, 1895, 
No. 17,233 ; Nevill, List. Gaz, U. Prov. ; Cawnjgore Exper. Farm Repts,] 

Central Provinces and Berar, —Tbe area in 1905-6 was 40,608 acres 
in tbe Central Provinces and 55,188 acres in Berar. In tbe former 
Nimar, 22,146 acres, and Narsinghpur, 11,470 acres ; and in tbe latter 
cultivation is almost entirely in Buldana with 46,080 acres. 

Rajputana and Central India, —Tbe crop is grown largely in tbe 
Native states, especially in Alwar, where in 1905-6 tbe area was 221,604 
acres ; Bharatpur, 193,465 acres ; Gwalior, 184,426 acres ; Marwar, 165,692 
acres ; Jaipur, 79,093 acres ; Mysore, 39,944 acres. In Ajmir-Merwara tbe 
area was 32,043 acres. Tbe crop is sown at the same season as barley 
(June-Jiily), and on dry lands only. Tbe average yield is stated to be 
1*73 cwt.^ per acre. [Cf, Watson, Rajputana Bist, Gaz,, 1904, i., A., 46, 56.] 

Panjab and North-^West Frontier, — Bdjra is largely grown in tbe 
districts of the Panj^b, and in tbe dry elevated tracts south of Rawalpindi 
it constitutes tbe principal kharif crop. In 1905-6 tbe area was 829,269 
acres. Tbe largest shares are as follows Jhelum, 108,684 acres ; Gujr^t, 
103,624 acres ; Rawalpindi, 94,766 acres; Attock, 68,357 acres ; Gurgdon, 
66,091 acres ; Hissar, 64,345 acres ; Sbahpur, 55,746 acres ; Delhi, 21,016 
acres ; Robtak, 13,219 acres. In the North-West Frontier tbe area was 
71,355 acres, mainly in Kobat. During the year under review tbe area 
seriously declined. In tbe districts of Hissar, Robtak, Gurgdon, Delhi 
and Karnal it fell from 1,135,674 in 1904-5 to 169,116 acres in 1905-6. 
Tbe average yield for the year 1901-2 was 407 lb. per acre in tbe Panj^b, 
402 lb. in the North-West Frontier. In Dera Ghdzi Khan it is tbe most 
important crop after wheat, and in tbe Rawalpindi district is tbe staple 
of tbe autumn harvest. It thrives everywhere in tbe plains at tbe 
base of tbe Salt Range, and in untoward years is usefully replaced by til 










PENNISETUM 

THE SPIKED MILLET typhoideum 

Cultivation 

(Sesamiini indicmn) or some of tLe pulses. In tLe Karndl district it 
thrives best on a sandy soil, and is thinly sown after the first rainfall, 
mixed w^ith the seed of some small pulse. In Kohat it is sown between 
April and August, and is the principal hharif crop on the barani {i.e. seasons, 
unirrigated) lands of the district. The crop is generally cut in October. 

In the Bannu district it is largely grown on the stifier ihal soils. It is 
sown at the rate of 2 to 5 seers per acre from the middle of March to 
end of July. The first-sown crops ripen about the middle of August, 
and ears are plucked as they ripen till early in December. [(7/. Dist. Gaz. 

Panjdb ; SettL Reps. Panjah.] 

Bombay and Sind. —The area in 1905-6 was 4,354,437 acres in Bombay Bombay, 
and 867,406 acres in Sind. In Bombay the largest areas were :—Ahmad- Axeas. 
nagar, 904,590 acres; Nasik, 808,469 acres; Poona, 681,413 acres ; 

Khandesh, 583,686 acres ; Satara, 366,940 acres ; Bijapur, 340,560 acres ; 

Kaira, 218,159 acres. In Sind, Thar and Parkar, with 406,033 acres, and 
Hyderabad with 338,221 acres, are the chief localities. 

Mollison says it is entirely a rain crop, occupying the lighter descrip- Soils, 
tion of soils in all districts of moderate rainfall. The crop does best when 
the climate is moderately dry and when the monsoon comes in downpours, 
with plenty of sunshine between the showers. Except in parts of Khandesh 
it is always a mixed crop, and as such may be grown continuously on the 
same land. But rotation is also frequent. In the lighter soils of EZhandesh notation, 
it is considered a good preparation for varddi cotton. In the sandy soils 
of Kaira, Ahmadabad, etc., it is rotated with Icodra [JPas2)alitm scroln- Mixed 
ciilattim), sundhda {Sorghwm hlcolor), judr [Sorghtim vulgare), etc. 

In the light soils of the Deccan it is rotated with judr, niger-seed, etc. In 
the Deccan the subordinate crops with hdjm (= hd'jri in Bombay) are, 
separate rows of tur {Cajamis indictcs) and a sprinkling of, udid 
{Fiuiseolus Mungo^ Linn.), math (JP. aconitifolnis), hulthi {Dolichos 
biflorus), ambddi {Hibiscus ccinnabinus), etc. In Gujarat the most 
common subordinate mixture is perennial rozi cotton in rows and math in 
amongst the hajH, but two or more of the following may also form sub¬ 
ordinate crops, viz. mag {Fhciseolus radiatMs, Linn), chola {Vigna 
Caf^mig), guvdr, tur or tuver {CfMjanus indictcs), sesamum and sheria 
(Ilibisetis eanna bintis ). 

In Gujarat the land should be ploughed two or three times after the pioughtogs. 
first fall of rain, then left for some time. The field should again be ploughed 
shortly before sowing. Sowing takes place between 1st and 15th of July. 

The seed-rate mixture recommended is as follows :— ha'jri, 6 lb. per acre ; 
guvdr, 1 lb,; math, 1 lb. ; mag, ^ lb. ; sesamum, -J- lb.; ambadi or sheria, 

I lb.; tuver, 1| to 2 lb. All are mixed together before sowing, except 
tuver, which is sown separately in every fourth row. The seed is drilled 
in rows about 15 inches apart, and the surface then levelled. When the 
seedlings are about 6 inches high, the crop is bullock-hoed and hand- 
weeded, and again when 2 feet high. A crop sown in early July will be 
ripe the beginning of October. It is reaped with a sickle close to the 
ground, left lying in the field for several days, and then stacked. 

Mollison gives the following outturn (grain, seed or by-product) from 
a well-managed field in the Kaira district:— bajrt, 900 lb.; math, 120 lb., 
guvdr, 80 lb. ; sesamum, 60 lb.; sheria, fibre. The cost of cultivation he 
estimates at Rs. 26-la. per acre. [Of. Grof. Exfer. Bomb. Pres.; Molhson, 

Textboolc Ind. Agri., 1901, iii., 18-23.] 
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THE BAJEA MILLET 

Madras and Mysore.— Tlia total area in 1905-6 was 3,004,717 acres 
in Madras and 39,944 acres in Mysore. In Madras the largest areas occur 
in Coimbatore, 580,299 acres ; Salem, 376,257 acres ; Cuddapah, 341,311 
acres; South Arcot, 276,284 acres ; Guntur, 265,611 acres ; Triehinopoly 
173,721 acres; North Arcot, 133,643 acres; Madura, 164,194, etc. in 
Mysore, Chitaldrug had 33,448 acres. 

In the Godavari district it is grown on regada, lanha and sandy soils. 
The ^ound is manured in March by penning cattle or sheep on it, and in 
May it is ploughed tmee every six days for three weeks. The ground, 
both then and at the time of sowdng, should he moist. The seed, which 
should he the previous year’s produce, is sown in June, 4 seers to the acre. 
In Coimbatore it is cultivated on dry lands, except black. It is often 
grown as a mixed crop with cotton, castor-oil, pulses, etc. The land is 
ploughed in April, during the heavj>- rains, after having been manured. 
In July-August it is again ploughed, and the seed, mixed with various 
pulses, is so\TO broadcast, with ddl or beans in row's a few feet apart. 
After six w'eeks the crop is interploughed and occasionally weeded. In 
November-December it is reaped by cutting off the ears as they ripen. 
The pulses are gathered gradually up to Eebruary, when the hiinhu stalks, 
beans, etc., are all pulled up together, leaving the cotton and castor only. 

Burma.— In 1905-6 the area w'as 74,802 acres, all in Upper Burma, 
and chiefly in Myingyan, 42,958 acres, and Magwe, 26,526 acres. 

Diseases. —An interesting account of the disease known as 
Hclerospora araminicola is given by Butler in the Memoirs of ike 
Deparlmcnt of Agriculture, India (1907, ii.. No. 1). As Butler points out, 
however, it is not usually of sufficient intensity to attract much attention. 
[Of. Maxwell-Lefroy, Mem. Dept. Agri. Ind., 1908, ii., 9.] 

POOD AND FODDER. —The grain is used chiefly by the lower classes 
of Natives, and in many parts of India is their staple Food. The flour, 
made into cakes or bread with butter-milk, is considered more nutritious 
than rice. In Khandesh it is often eaten with butter and various condi¬ 
ments. The following is the analvsis published by Leather {Agri. Ledq. 
1901, No. 10, 370 ; 1903, No. 7, 151, 154, 181) moisture, 8-77 per cent.; 
oil, 5-33; albuminoids, 9-52; soluble carbohydrates 73-52; woody 
fibre, -78; soluble mineral matter, 1-73; .sand and silica, -35; total 
nitrogen, 1-61; albuminoid nitrogen, 1-51. 

In the Panjab, bdjra is occa,sionally grown for Fodder and in un¬ 
favourable seasons may be given to cattle in the green condition, especially 
if the crop has proved a failure. The stalks, after the grain has ripened, 
are more or leas utilised in all the provinces where available. In the 
Karndl district it is said that in some of the higher -willages the stalks, 
called dandar, are even stacked and preserved until required, when they 
are chopped up and given to cattle along with green fodder. Bdjra straw 
is much more generally employed as a cattle fodder in the Madras 
Presidency than in most other provinces. \Cf. Church, Food-Grains of 
Ind., 1886, 66-9.] 

PERFUMERY (see Oils, p. 820). 

PETROLEUM ; Ball, in Man. Boon. Geol. Ind., iii., 124-54; Fritz 
Noetling, Occur, of Petrol, in Burma, in Mem. Geol. Surv. Ind., 1897, xxvii., 
pt. 2 ; Holland, Rev. Min. Prod. Ind., in Rec. Geol. Surv. Ind., 1905, xxxii., 
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pt. 1, 69“77; 1906, xxxiii., pt. 1,15; 1907, xxxvi., pt. 2, 77. TKe 
hala salajit, minah tanaJi, manyenney, manti-tayilam, ye-nd, etc. Petroleum, 
otherwise known as. mineral or rock oil or napktlia, is essentially a mixture 
of hydrocarbons of the paraffin and olefine series. It occurs stored in loose- 
textured conglomerates and sandstones, in which its distribution is similar 
to that of water in porous strata, being retained by impervious beds of clay. 
It may exude through any accidental fissure at the surface of the earth 
and thus form natural oil-springs, but is chiefly obtained by boring through 
the impervious covering strata into the oil-sands below, from which the 
oil may be raised by pumping ; or it sometimes ‘‘ gushes ” out by pressure 
of the associated gaseous hydrocarbons. As to its origin, various theories 
have been advanced, such as that it is derived from the action of water on 
strongly heated iron carbide contained in the interior of the earth : and 
that it has been formed by the decomposition of the remains of animal 
matter at a high temperature or in contact with saline deposits, and the 
subsequent resolution of the more permanent fatty constituents into 
hydrocarbons and free carbon dioxide. Ball remarked on this subject, 
There can be little doubt that the formation of petroleum is intimately, 
though obscurely, connected with the presence of salt, otherwise it would 
be difficult to account for the simultaneous occurrence of petroleum and 
brine-springs, which have been observed in India, as well as in Pennsyl¬ 
vania and Yirginia.” 

Although much progress has been made in developing the petroleum 
resources of India, at the present day, according to Holland, these afiord 
little more than IJ per cent, of the world’s supply. The chief sources are 
the United States and Russia, which together produce about 90 per cent. 
[C/. Redwood, A Treatise on Petroleum, 1906, for an account of the chief 
occurrences and a full bibliography.] The following figures show the 
huge increase in the Indian production within recent years 1890, 
4,132,287 gallons ; 1895, 13,003,748 gallons ; 1900, 37,729,211 gallons ; 
1904, 118,491,382 gallons ; 1906, 140,553,122 gallons. The traffic of 1906 
on 1905 represents an expansion of 22*6 per cent.—^mainly in the new 
Singu field, of which it is believed a large portion is still held in reserve. 

OCCURRENCE, —According to Holland, petroleum in India is confined 
to the two systems of folded rocks at either extremity of the Himalaya— 
(1) the Iranian on the west, including the Panjab and Baluchistan, and 
continued beyond British limits to Persia, and (2) the Arakan system on 
the east, including Assam and Burma, and continued to the oil-fields of 
Sumatra, Java and Borneo. In both areas the oil is associated with 
tertiary strata. 

Panjab and United Provinces. —The districts from which oil has 
been reported are Shahpur, Jhelum, Bannu, Kohat, Rawalpindi, Hazara 
and Kumaon. The output, however, is small, ranging between 1,000 to 
2,000 gallons a year. In 1903 it amounted to 1,793 gallons, and in 1906 
stood at 871 gallons. 

Baluchistan. —The early efforts made to develop the oil resources in 
different parts of Baluchistan have been described in the Dictionary, The 
most prominent of these are near Khotan in the Marri hills and Moghal 
Kot in the Shirani country, where springs examined in 1891 were found 
to yield oil of a high quality. Holland says that the oil-spring in the 
neighbourhood of Moghal .Kot affords a good illustration of the way in 
which a country, well endowed with the conditions necessary for the 
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production of petroleum, may lose its resources hj destruction of the 
natural reservoirs. “ The Moghal Kot oil-bearing beds form a very open 
anticlinal fold, whose axis pitches to E.N.E., and if the dome possessed the 
necessary plastic, impervious envelope, the oil rising up from below would 
have become concentrated in the porous beds which form the saddle, but 
for the fact that along this line the rocks are more easily eroded by surface 
water, and the anticline thus forms the gorge of a river by which the rocks 
have been opened to permit the waste of oil for an indefinite time ” 
(Holland). 

[O/. Holland, Min. Oil from Suliman Hills ; also Oldham, Kept, on Oil Locality 
near Moghal Kot, in Hec. Oeol. Surv. Ind., 1891, xxiv. pt. 2, 83-97 ; De La 
Touche, Bept. on Oil Springs at Moghal Kot, in Bee. Oeol. Surv. Ind., 1892, xxv., 
pt. 4, 171-80 ; also Bept. Hooper. Boring at Suhkur, 1895, xxviii., pt. 2, 56-8; 
Progress of Petrol. Operat. in Baluchistan, Govt. Puhlicat. Simla, June 13, 1892.] 

Assam, —In 1865 the springs in the Assam oil-fields were visited by 
Medlicott, who stated that, though the discharge was small, they were 
the most promising he had seen. In 1867 a Calcutta firm obtained per¬ 
mission to prospect and struck a promising oil-spring at a depth of 118 feet 
near Makum, but nothing more was done till 1883, and very little develop¬ 
ment occurred in the following sixteen years. These oil-fields were first 
systematically reported on by Mallet {Mem. Geol. Surv. Ind., 1876, xii., 
356), and were again examined by Mr. R. A. Townsend, Superintendent 
Petroleum Works, Baluchistan. According to Mallet, the oil-springs may 
be classified for commercial or leasing purposes into the following districts 
—(1) those of the Tipam Hill, north'of the Dihing; (2) those of the range 
between the Dihing and Disang ; (3) those of the Makum coal-field, south 
of the Dihing between the Dirack and Tirap rivers ; (4) those to the east 
of the Tirap. The chief locality is that of the Makum coal-field, the best 
wells being at Digboi. In 1899 the Assam Oil Company was formed with 
a nominal capital of £310,000 (Holland, Rev, Min. Prod. Ind., l.c. 75). 
The result was that the output rose from 623,372 gallons in 1899 to 
1,756,759 gallons in 1902; 2,585,920 gallons in 1904; and 2,733,110 
gallons in 1905. 

Holland observes that “ the belt of tertiary rocks extending from the 
north-eastern corner of Assam for about 180 miles south and west shows 
frequent signs of oil, nearly always in association with coal and sometimes 
associated with brine-springs and gas-jets. The series of earth-folds in 
which this corner of Assam occurs stretches southwards to Oachar, where 
oil-springs are also known, through the little-known Lushai hills into 
Arakan, and in the same system of parallel folds occur the oil-fields of the 
Arakan coast on one side of the Yoma, and those of the Irrawaddy valley 
on the other.” [0/. Repts. of Assam Oil Coy., Ltd., 1900-3.] 

Burma. —^Holland furnishes the following brief account of the areas of 
Burma that are actually worked at the present day. “ The most pro¬ 
ductive oil-fields of Burma are those on the eastern side of the Arakan 
Yoma, in the Irrawaddy valley, forming a belt stretching from the Magwe 
district, in which the well-known field of Yenangyaung occurs, through 
Myingyan, in which Singu occurs, across the Irrawaddy into Pakokku, where 
Yenangyat is situated. Oil is, however, known further south in Minbu, 
Thayetmyo and Prome, and further north in the Chindwin valley, but 
these areas have not so far been thoroughly prospected, and the great 
development which has recently taken place has been the direct outcome 
of work in the three fields, Yenangyaung, Yenangyat, and Singu.” 
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“ Yenangyauixg, tlie liest known and most developed of the fields, still Tenangyaung. 
holds the lead as producer. The oil in this area has been worked by Native 
wells on both sides of the dome for well over one hundred years, and before 
1886 the annual yield was generally over two million gallons, but soon 
after systematic drilling was introduced in the central Kodaung tract in 
1887, the output gradually rose to over 10 million gallons in 1894, and last Yield, 
year, 1903, reached a record of 56,920,662 gallons.” In 1904 the output • 
of Yenangyaung was 73,428,960 gallons, and in 1905, 85,648,749 gallons. 

‘‘ Yenangyat yielded very small supplies of petroleum before 1891, xenangyat. 
when drilling was started by the Burma Oil Company. The expansion 
was slow until 1894, when 324,086 gallons were produced, but rose rapidly Yield, 
to 6,036,088 gallons in 1898, to 22,665,518 in 1903.” It has since, however, 
dropped to about 18| million gallons a year. 

Singu has suddenly come into prominence. Petroleum was first Smgu. 
struck by the Burma Oil Company in this area on October 30, 1901, and 
arrangements were then made to provide tanks for its reception. Pro¬ 
duction did not consequently begin till 1902, when only 174,880 gallons Yield, 
were turned out, with the opening of the new wells, but the output jumped 
up to 5,617,381 gallons in 1903 ; 23,677,450 gallons in 1904; and 37,541,177 
gallons in 1905. The crude oil first obtained had a specific gravity of 
0’8247 and flash-point under 40° P., in consequence of which primary stills 
were erected on the field to remove the light naphthas before transport to 
the Eangoon refineries.” 

“ Besides the Upper Burma oil-fields, the islands ofi the Arakan coasts, Arakan. 
noted for their mud volcanoes, have also been known for many years to 
contain oil deposits of uncertain value. The chief operations have been 
carried on in the Eastern Barongo Island near Akyab and on Kamri Island 
in the Kyaukphyu district. During the past six years the average output 
of the former area has been 42,926 gallons, whilst in Kyaukph^ the output 
in the same period has averaged about 100,000 gallons, with a distinct 
tendency to decline,” but the output from these islands is now rapidly 
diminishing. 

The total production of oil in Burma in 1905 amounted to 142,063,846 Total Pro¬ 
gallons. The output of the various oil-fields was as follows :—Akyab, d^o-ction. 
53,455 gallons ; Kyaukphyu, 60,647 ; Yenangyaung, Magwe, 85,648,749 ; 

Singu, Myingyan, 37,541,177 ; Yenangyat, Pakoklm, 18,759,818. 

[Cy. Fritz Noetling, Bept. Petrol. Indust. Upper Burma, 1892 ; Upper Burma 
Gaz., 1900, ii., pt. 1, 249-77 ; 1901, ii., pt. 2, 300, 400-1 ; Max and Bertha 
Ferrars, Burma, 1900, 129; Nisbet, Burma under Brit. Buie and Before, 1901, 
i,, 392-6 ; Bept. Bangoon Chamber of Comm., 1901, 52 ; 1902, 98 ; Petrol. Indust, 
in Burma, in The Empress, Ang. 1903, 1-8.] 

Properties and Uses, —For particulars regarding the introduction and Uses, 
expansion of the demand for kerosene oil for illuminating purposes in India, 
the reader is referred to the particulars given under Oils (see p. 812). 

The following information on the composition and uses of petroleum is 
abstracted mainly from the account published by Mr. Edmond O’Neill 
{Develop), of Petrol Indust., 1901). Chemically considered, petroleum is a 
liquid of varying composition. The colour ranges from clear water, white Properties, 
through shades of yellow, amber, and brown to black. Its viscosity varies 
from great mobility to a thick tar-like mass, and its specific gravity from 
0*771 to 1*020. The refractive index and coefficient of expansion are high 
and the specific heat is low, but both vary in oil from difierent places. 

Oils from the same locality usually resemble one another, but not always. 
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Crude petroleum is used to a very slight extent otherwise than as a 
fuel, a mixture for insecticides and for coarse lubrication. A quantity is 
also used in gas-making. For other purposes it must be rehned, and this 
is effected by distillation. The crude oil is made up of a number of pro¬ 
ducts of different boiling-points, some gaseous, some liquid, some solid. 
On boiling the oil and condensing the vapours, first the gaseous, then the 
liquid, and then the solid pass over, leaving a non-volatile residue. These 
distillates and the residue are themselves made up of a number of different 
bodies that may to a certain extent be separated. The most valuable of 
these is the illuminating oil, known also as Kerosene, coal oil, burning 
naphtha and by various other names. The portions of the distillate 
boiling at lower temperatures than the illuminating oils are also of com¬ 
mercial value. They are known as gasolenes, rhigolenes, ligroines, ben¬ 
zenes, petroleum spirits, etc. Their principal use is as solvents for fats, 
oils, varnishes, paints, and as fuel for gas engines, gas machines, ice¬ 
making machines, and other purposes. The higher boiling portions of the 
distillate are employed chiefly as lubricants. Still higher boiling portions 
that condense to solids and semi-solids are known as vaselines and 
paraffins. 

Simple distillation is not sufEcient to prepare the above substances, 
so that they can be satisfactorily used. They must be purified. This 
usually consists in distilling, washing with acid (mostly sulphuric), alkali 
(usually soda or ammonia), and water. Sometimes the distillates are 
sprayed through air to remove malodorous constituents. Some of the 
oils are bleached either hy the sun or by chemical reagents, or they may 
he filtered through charcoal or bone-black. In the case of solids, re¬ 
crystallisation is ordinarily resorted to, the body, such as paraffin, is 
dissolved in some of the low-boiling constituents, usually naphtha,' and 
the solution cooled in ice and salt. The paraffin thus crystallises out. 

[Anal, of Petrol.^ in Rec. Qeol. Surv. Xnd.^ 1891, xxiv. pt. 4, 251 ; Engler," Ghem. 
QuaL of Petrol from Burma>, 1894, xxvii., pt. 2, 49-54 ; Hurst, Soap Making, 
1898, 56-7 ; Thorpe, Diet. Appl Chem., 1900, iff., 111-20.] 

Tests and Legislative Measures. —The term Flashing-point ” is 
technically employed to designate the tetnperature at which any sample 
of petroleum or its products begins to give off sensible quantities of in- 
fiammahle vapour. To prevent accidents it was enacted by the American 
Petroleum Act, and hy the British Petroleum Act of 1871, that no petroleum 
oil should be used for burning in lamps which gave off inflammable vapours 
at any temperature below 100® F. (38® 0.) when tested in an open cup 
described in the schedule of the Act. The increase in the consumption of 
the article, however, between 1871 and 1877 necessitated the adoption of 
a system of testing less liable to vary. The question was referred to the 
late Prof. Sir F. Abel, who proposed the use of a closed vessel to be 
heated in hot water, with a standard flashing-point of 73® F., equivalent to 
100® on the open-cup system. This proposal was eventually adopted as 
the basis of the English Petroleum Act of 1879. The law under which 
petroleum is tested in India is Act XII. (1886), in which the testing 
apparatus prescribed is an improved form of Abel’s. Several other modifi¬ 
cations, based on the special conditions attendant on the application of the 
test in a warm climate, have also been incorporated in the schedule of the 
Act. As changes of pressure influence the flash-point, a table showing the 
corrections to be applied for variations in barometric pressure is also 
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appended. Dangerous petroleum is defined as petroleum having a flash¬ 
point below 76"^ F., but a consignment guaranteed uniform is not to be 
considered dangerous if it has an average flash-point of 73° and no 
sample flashes below 70° F. 

Revenue, —In 1888 an import duty of half an anna a gallon was.levied 
by the Government of India on petroleum, and in 1899-90 the revenue 
obtained amounted to 'Rs. 1,62,392. In 1894-5 this tax was doubled, as 
part of the means adopted to reduce the large deficit which then existed. 
The revenue from petroleum in that year was Rs. 3,17,995. Since 1894 
the tax has remained at 1 anna per gallon, and the revenue thus obtained 
during the five years 1900-6 amounted to the.following figures :—1900-1, 
Rs. 49,29,432 ; 1901-2, Rs. 53,05,104 ; 1902-3, Rs. 53,79,857 ; 1903-4, 
Rs. 43,99,912 ; 1904-5, Rs. 45,88,289 ; 1905-6, Rs, 36,64,723 (= £244,314). 

TRADE,—Internal. —The movements within India itself are instructive. 
Thus the total recorded Exports of internal trade transactions by 
rail and river in 1904-5 amounted to 4,366,522 cwt.; in 1905-6, 4,458,544 
cwt.; and in 1906-7, 6,194,699 cwt. Of that amount Bengal exported 
2,592,587 cwt.; Bombay port, 1,531,394 cwt.; Madras ports, 983,133 
cwt. The chief importing provinces were Eastern Bengal and Assam, 

I, 294,710 cwt.; Madras, 892,290 cwt.; United Provinces, 851,335 cwt.; 
Bombay, 678,944, cwt.; Calcutta, 642,135 cwt.; Central Provinces and 
Berar, 587,547 cwt. The total coastwise transactions may be represented 
by the following quotations :~-Imports, 1901-2,17,187,223 gallons, valued 
at Rs. 70,97,587 ; in 1903-4, 40,469,364 gallons, valued at Rs. 1,62,72,273; 
and in 1906-7, 66,065,365 gallons, valued at Rs. 2,40,54,011. Of Exports, 
Burma supplied in 1906-7, 58,572,648 gallons, and Bengal, 1,231,537 
gallons. Of that supply Bengal took 33,074,834 gallons ; Bombay, 
9,226,720 gallons; Sind, 2,428,796 gallons; and Madras, 8,896,029 
gallons. But in addition to Indian petroleum, foreign oil is carried along 
the coast. In 1901-2 this came to 6,069,534 gallons, and by 1906-7 had 
decreased to 2,304,032 gallons, the major portion being from Bombay to 
Madras, Kathiawar and Goa. 

The Trans-frontier export trade in petroleum shows in recent years 
a steady increase. In 1904-5 the figures were 160,559 cwt., valued at 
Rs. 10,65,506; 1905-6, 180,748 cwt., valued at Rs. 11,15,212; 1906-7, 
178,533 cwt., valued at Rs. 11,81,921. The largest quantities go to Nepal, 
viz., in 1906-7,100,938 cwt., while considerable quantities are also conveyed 
to the Shan States and Kashmir. The imports during the same period are 
unimportant, amounting in 1906-7 to only 66 cwt. 

External (Foreign) Exports, —The foreign Export trade in petroleum 
has sprung into eminence within the last two or three years. The 
following are the exports of kerosene and paraffin wax for the period 
1900-7 :—1900-1, 258,752 gallons kerosene, valued at Rs. 1,29,376, and 
37,943 cwt. wax, valued at Rs. 7,94,551; 1901-2, 16 gallons kerosene, 
valued at Rs. 8, and 54,097 cwt. wax, valued at Rs. 9,45,443; 1902-3, 
2,085 gallons kerosene, valued at Rs. 1,050, and 56,464 cwt. wax, valued at 
Rs. 10,43,149 ; 1903-4, 913,908 gallons kerosene, valued at Rs. 4,27,692, 
and 43,894 cwt. wax, valued at Rs. 8,13,128; 1904-5, 4,076,139 gallons 
kerosene, valued at. Rs. 19,99,413, and 54,707 cwt. wax, valued at Rs. 

II, 13,777 ; 1905-6, 1,766,566 gallons kerosene, valued at Rs. 8,83,151, 
and 56,795 cwt. wax, valued at Rs. 11,58,394; and in 1906-7, 24,684 
gallons kerosene, valued at Rs. 10,928, and 60,208 cwt. wax, valued at 
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Es. 12,42,601. Exports of mineral oils, other than kerosene, amounted 
in 1904-5 to 164,253 gallons ; 1905-6,12,962 gallons ,* and 1906-7, 881,452 
gallons. India also re-exports large quantities, amounting in 1904-5 to 
2,097,472 gallons; 1905-6, 1,161,012 gallons; and in 1906-7, 486,676 
gallons. 

Imports. —The Imports of mineral oils are large and important. Accord¬ 
ing to Holland, during the years 1897-1903 they averaged nearly 85| million 
gallons, valued at £2,314,801. Of the two great producing countries, 
Eussia and the United States, which during the years in question supplied 
between them about 93*5 per cent, of the imported foreign oil, Eussia has 
been gradually increasing its predominance over the States. In 1897-8 
Eussia contributed 58*1 per cent, of the imports and the States 29-7, but 
in 1901-2 the former had secured 85-5 and the latter only 9*5 per cent, of 
the Indian custom, though a slight reversal occurred in 1902-3 ” (Holland). 
In the Imperial Gazetteer of India (iii., 139) later particulars are given. 
Of the imports, it is said of the foreign oil that “ about 75 per cent., 
amounting to 64 million gallons a year, comes from Eussia, and 19 per 
cent, from the United States, while large quantities are now being obtained 
from the productive fields in the Dutch East Indies.” 

In the Review of the Trade of India (1905-6,15-6) the total value of all 
mineral oils imported in that year into India is stated to have been Es. 
222-9 lakhs, or 32 per cent, less than in 1904-5. Of this total, Es. 178-3 
lakhs, or just 80 per cent., had reference to kerosene. During the years 
1900-6 the imports of kerosene {omitting last three figures) are quoted 
as follows:—1900-1, 72,602 gallons, valued at Es. 3,10,34; 1901-2, 
91,467 gallons, valued at Es. 3,51,57; 1902-3, 81,451 gallons, valued at 
Es. 3,14,61; 1903-4, 71,559 gallons, valued at Es. 3,07,58; 1904-5, 
76,190 gaUons, valued at Es. 2,97,56; 1905-6, 50,949 gallons, valued at 
Es. 1,78,32. During the same period, it is interesting to note that the 
exports from Burma {omitting last three figures) rose from 8,269 gallons, 
valued at Es. 33,53, in 1900-1 to 47,160 gallons, valued at Es. 1,62,34, 
in 1905-6, and that while in 1905-6 the imports of foreign kerosene 
declined by 33 per cent, in quantity and 40 per cent, in value on the 
imports of the previous year, the exports from Burma to India are 
stated to have increased by 10 per cent, in both respects. 

Analysing the figures of supply, we learn that Eussia gave to India 
Xomitting last three figures) in 1901-2, 84,478 gallons, and in 1905-6, 
7,617 gallons; the United States, 5,768 and 22,332; the Straits Settle¬ 
ments, 1,023 and 10,391; and Sumatra, nil and 5,401 gallons. As a 
parallel to these records, it may be here added that Burma suppMed India 
in 1901-2 with 13,463 gallons, and in 1905-6 with 47,160 gallons. It is 
also stated that ‘‘ case oil ” is giving place to bulk oil ” importation, and 
thatmore than half of the above decline in total imports is to be traced 
to the falling off of 11J million gallons in arrivals of case oil from Eussia 
alone, this being due to the destruction and anarchy that prevailed in the 
Eussian oil region.” 

Prices. —The following average prices in Calcutta, during 1905-6, of 
various classes of kerosene are quoted in the Review {lx. 16):—^American, 
Chester, per case, Es. 4-2-9 : Eussian, Eising Sun, per case, Es. 3-10-6; 
Anchor, per case, Es. 3-6-8; Earn, per case, 3-9-7 : Burma, Victoria, per 
2 tins, Es. 2-11-5 ; Gold Mohar, per 2 tins, Es. 2-14-6 ; Borneo, Cobra, 
per 2 tins, Es. 2—11—9 ; Sumatra, Silver Light, per 2 tins, Es. 2-11—9; 
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vi., pt. i.. 

Dill. 
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Beans. 


D,E.P., 
vi., pt. i., 

182 -e. 

Aconite¬ 

leaved. 


Ch^ter^Oif I^s. 4-13-8. The prices of American 

j .T 1 illuminant, are sliown to have been very steady 

Indt mtl ^4-2-9. P- ---- 

ll- ?• “•’ 

1903, 396 ; Pram, Beng. Plants, 1903, i., 540; Umbellipem S 
saLfushfT’ ^a,myeU, etc., (Sansk.) misr^d, 

MEDICINAL properties and is als? employed for pertone slin“ " m s- • 

leaves are used to impart a flavom to ourriL VaI Both frmt and Medicine, 

^oemle. ixansl.)._ 1893^-7, 170; pZrZ^Tnd.}f ^-9 
Woodrow, Qard. mind., 1903, 344.] ^ i •, y , m., app., 159; 

Bem'’Su ^got ’i ^^3-7 ; Prain, 

mng. i tants, 1903, i. 386-8; Leguminos^. A genus of twining plants 

usually herbaceous, of which some 15 species are indigenous to Mia. ’ 

i 71 *■• L • Aconite-leaved Kidney Bean, snoth (math), Ihrinam 
lanmv^a Mien Ur mung, matti-Jcalai, tulha-'pyre, kuncuma-pesaU mJdki 
e c. A perennial or annual herb, found throughout India from the Himalaya 

northwest. ® altitude, especially in the 

Generally cultivated in the plains as a hot-weather crop fJune-Julvl 
and reaped in autumn (kharif, October-November), and specially suited to 

feSartsOS nr?77? Blight of 

HATiiTa localities it is an important crop as 

in the Umted Provinces, where in 1904-6, together with urd (JP. Mungo, 

an area oi 1,062,783 acres ; and in Bombay (including Sind) where it alone 

EuUer state that it grows on the worst land that can be made to bear a crop 
It IS sometaines sown alone, but more often in millet fields, especiaUy of the 

spiked or bulrush millet (bdjro). Its cultivation is very haphazard^ Two 

+be*Sr sufficient, and the seed is sown broadcast at 

the rate of 4 seers to the acre. The highest outturn which could be taken 
as an yerage is 8 mamds to the acre with rather less than double that 
amount of fodder. Of Bombay, Mollison {Textbook Ind. Agri., 1901, iii. 

85-6) states that this pulse is fourth in importance, and is grown to a 
considerable extent in all districts except the Konkan. It is rarely sown 
alone, and is a common subordinate crop with bdjra. The best outturn is 
obtained on the deep alluvium sands or sandy loams of Ahmadabad and 

p j- ..and it is most successfully grown with a 
well-distributed rainfall of about 30 inches. It ripens after the bdjra 

mav bJTIn I'"" N°vember-December. A fair yield in an average season 
may be 120 lb. pulse per acre from a seed-rate of 1^ lb. with the value of 
txie pulse at 40 to 45 lb, per rupee. 

The beans are used to a considerable extent in certain parts of India, 

879 


Area. 


Yidd. 


Mixed 

Cultivation. 


Vegetable. 





PHASEOL.US 

MUNGO 


KIDNEY BEANS OP INDIA 


D.E.P., 

Vi., pt. i., 

186-7. 

Lima. 


Vegetable. 


Poisonous 

Property. 


Prussic Acid. 


Pale-coloured 
Seeds preferable. 


Burma Beans. 


Peeding 

Material. 
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Vi., pt. i., 

187-81. 
Urd or 
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especially in Bombay, as a Vegetable. Tbe pulse is split and eaten as 
ddl, also cooked in various ways. It is considered a useful medicinal 
diet in cases of flatulence, and as a food in fever. Tlio whole plant is 
a valuable FoDDER and is frequently grown, either alone or mixed with 
purpose exclusively. [Gf. Church, Food-Grains of 
Ind., 1886, 162 ; Leather, Agri. Ledg., 1903, No. 7, 152, 156, 181.] 

P. lunatus. Limn.; Kew Mus. Guide, 1907, 68. Lima or Duffin 
Bean, hursumhulle-fullie, bunbur-butti, tik-bit-zim,, heroiv-simhi, kataridabooa 
man, udadyaweli, pegyi, etc. A tall biennial, with long scimitar-shaped 
pods and large seeds of variable colour. According to De Candolle, this 
IS a native of Brazil. In India it is very generally cultivated, especially 
in Assam, Burma, Bengal, the United Provinces, the Paiiiab etc 
■ According to Pirminger {Man. Sard. Ind. (ed. Cameron), 180), the seed should 
be sowm in the plains during October (or just when the rains are over) and in rows 
about 4 inches apart; on the hills the sowing season is from March to June. 
Ine ripe seeds of the best Idnds are pure ivory-white, and, when cooked in a 
similar way to haricot or broad beans, are used as a Vegetable and said to have 

cookeS Rench 

Interest has recently been aroused in this bean owing to tho poisonous pro¬ 
perties which the species sometimes exhibits. A report was issued by DunS;an 
M Soo., 1903, 72, 285; also AgH. Ledg., 

1900, _JNo. 2). The first specimens examined came from Mauidtiiis, where the 
plant IS raised in a practically wild state and used as a green manure. Chemical 
showed the presence of a cyanogenetio gluooside {phaseolunatin) 
tod an enzyme. When these two were brought into intimate contact, the 

about yielding, amongst other substances, 

about 0 04 to 0 09 per cent, by weight of prussic acid, the largest quantity beine 

PVPl®-“l°nred testa, and the smallest in see^ with 
almost wtoe testa, partially or wholly cultivated forms, the testa is either 
f+a+lcTw V®'*" Purplifli spots, pale cream-coloured or even white. Dunstan 
states that these are undoubtedly less poisonous than the almost wild type grown 
Ma-nritps beans were being investigated there were 
p*® from India quantities of beans described as Rangoon, 

intended to be used in preparing food-stuSs 
f?V 7 - s-nd identifiicl as i*. 

{Of. BuU. Imp. Inst., 1903, i., 16, 115], Subsequently authentic samples of the 
contai 7 ro^nn 9 ^°A™'®'^+^^®f“ Pakokku district, Burma, and these were found to 
of prussic acid, a quantity quite sufficient to render them 
^ ®°“P*‘on, at any rate in the raw state. Dunstan concludes 

cultivators oi this particular bean to grow perfectly white forms 
rather than colomed varieties. Leather (Agri. Journ. Ind., 1906, i., pt. iii. 224) 

alludes to the poisonous property. “ I 
have obtained prussic acid,” he says, “from Rangoon beans {FiJseoius 

ffi cold wa^r (""Wofco* /«6*«6) by simply allowing the crushed seeds to remain 
rI V i “ “°"® Dunstan and Henry 

reviewed the rec-nh^ given additional particulars and 

“ it irundMfrfw^^Lt.^* °*^®i i“''o®*igators. They then conclude that 

the l^-ther definite advice should be given to discontinue 

tatwfA. ® “ ®P'*® *^® *1^“* 'soth the red and white 

thS P>^os«o acid, there is at present no evidence 

that this IS formed in quantity sufficient to be injurious, tod although these 

have +®®i®® ® now for some years, no poisoning cases 

Sem CT«a T . f quantity. It is clearly not permissible to recommend 

is tinker be done at the moment 

IS to place the facts on record.” [Of. Church, Food-Grains of Ind., 1886, 165.] 

1 Mant., 101; Brain, in Journ. As. Soc. JBeng., 1898, 

ix-w., 423 ; wr. Roo^urghii, Prain, Beng. Plants, i., 387; P. Mrnigo, var. 
radvitus, FI. Br. Ind., n., 203 (inpart); Duthie and Fuller, Field and Garden 
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A to, ramra, udtd a^, patchatf-pyre, minu-mulu, hasaru, etc. There 

con^ion regarding the nomenclature of P. Mungo and 
the species ^ch follows— P. radiatus,—^^.^ chiefiy to Eoxburgh having 
transposed the original Linnean names. P. Mungo, Imn., is the present 
plant, ^ld^d or urd ; while P. radiatus, Linn., is the plant know/in the 

varieties of udid, one with large black Varieties. 
nosSblf^??"^ greenish seeds, and these correspond very 

possibly with P. Mungo proper and the variety BoxburghU. ^ 

the pulses of this genus, and is A«a. 

Twit °’^ 7 yated in India, sometimes even m green manuring (see p. 225) 
UnfortTOately_ the crop area is not uniformly and continuously recorded 
so that only isolated quotations can be cited. In Bombay'^ (including 

S™ f it would appear that eithef 

the ^ong scientific mmes have been used in the official publications of 
Molhson s Textbook Ind. Agri.) for this and the next pulse! 

Boifo^rr®PP°®ite significations in 
Bombay to those prevalent in the rest of India. In the Pani^b in 1904-5 

mung and mos^together occupied 443,307 acres, andin 1906-7,563,364 acres. 

and Fuller, udid is grown commonly as a subordi- Mixed 
nate crop with millet or cotton, but more often by itself. Sowing takes 
place at the commencement of the rains, and the crop ripens, one variety 
in August and September, another in October and November. When Seasons 
grown alone It IS sown broadcast at the rate of 4 to 6 seers per acre 
It prefers the heavier classes of sod, and is thus unlike mu'^, which soils 

respect, it will be seen, MoUison holds a 
slightly different opmion, since he believes that both beans prefer heavy 

5 per Xield. 

acre mth three times this weight of straw. In Bombay, Molhson states 
that udid IS grown generally subordinate to judr (Sorghum vulgare) or 
other cereals. It is a very important crop in the black soils of Khandesh, two crops 
and IS ^oTO foirly extensively in Nasik, Satara, Belgaum, Thana, and 
Ahmadabad Of the total area during 1905-6, Khandesh had 106,870; 

Satara 33,673; Nasik 22,200; and Belgaum 14,689 acres. The total rM 
crop caiM to 2,809 acres, of which 1,482 acres were in Kanara and 731 
acres m Kolaba. It is raised mostly as a rain crop, subordinate to juar 
but to a small extent alone in the Mm/ season, and over a considerable 
area in the chiefly as a second crop after rice. 

Uses. The green pods are eaten as a vegetable and the ripe grain is Wood 
rx® esteemed of all pulses in India. It is boiled and eaten whole or 
after bemg spht, in the form of dal. Parched and ground to flour it is Parched 
made mto balls with spice, or is eaten in the form of a sort of porridge or PotridgJ. 
baked into bread—it is the chief constituent of the wafer biscuit known in Bread. 
Bombay as papad. In the Panjab it is used in the form of two preparations 
known as 6m and sepa. Both are prepared by soaking the seed for a couple 
ot d^ys m slightly warm water, then crushing to a pulp, drying and mixing 
with pft® or buttermilk. Both the grain and the straw are valuable as horse Fodder, 
and cattle Food. Medicinally this pulse is highly valued by the Hindus, 

7Q so’^’ 48; Banerjei, Agri. CuUaok, 1893, 

■^-80; The Bower Man^cript (Hoemle, transl.), 1893-7, 187 ; Pamab Diat. Qaz .; 
jfoce, Mysore (?az 1897, i., 120-1; Basu, Cult, of Pulse Crops in Assam Valley, 
m iedg., 1M3, No. 5, 127-31; Leather, Agri. Ledg., 1903, No. 7, 152, 155, 

I «2 ; Joret, Les FI dans L'AnUq., etc.^ 1904, ii., 248.] 
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P. padiatus, Linn., Sp. PL, 1753, 725 ; Prain, hi Journ. As. Soc. 
Beng., 1898, Ixvi., 422 ; P. Mungo, FI. Br. Ind., ii., 203 (in part) ; Duthie 
and Fuller, l.c. 37-8, t. ix. Green Gram, mung, mag, pessara, 
kJieruya, hulat, ghora muga, cJihimi, pucha-payaru, wuthulu, etc. This 
pulse is a native of India and is met with both wild and cultivated 
throughout the plains, ascending to 6,000 feet in the outer ranges of the 
North-West Himalaya. There are three varieties, characterised by having 
green, yellow and black seeds. The confusion in nomenclature has 
already been explained under Mungo. 

Area. — Mung is cultivated all over the Peninsula, though no estimate 
can be given of the total production. In Bombay, where it is returned 
separately {Season and Crop Reports), it is the fifth pulse in value, 
and occupied in 1905-6, 189,942 acres, and in Sind 32,690 acres. 
The most important centres are Dharwar, Ahmadnagar, Khandesh 
and Bijapur. In Berar it would appear there were in 1904-5, 29,306 
acres under it. The method of cultivation is essentially the same as 
for urd, Duthie and Fuller state that it is almost invariably a 
subordinate crop in fields of millet or cotton. It is, therefore, a 
hJiarif crop, sown at the commencement of the rains and reaped in 
October. Cultivation is the same as for cotton or millet. If sown alone, 
the seed-rate is about 12 seers to the acre. It is reaped about a fortnight 
before the millet crop, and threshed out by bullocks in the usual way. 

Its chief cultivation is the hharif, but in Dharwar, Kolaba and 
Kanara it is grown in the rabi season as a second crop after rice. It 
is then sown alone, subordinate to judr and other cereals. It does 
best on good, deep soil of fairly dense consistency, and with a well- 
distributed rainfall of 30 to 35 inches. When grown after rice in 
the rahi season, cultivation is the same as for vdl {DoUchos Lahlah), 
though the seed-rate is rather less (15 to 20 lb. per acre) and the preparatory 
tillage more careful. In the Deccan this pulse is sometimes sown alone 
in the hharif season as a catch crop before sugar-cane and other irrigated 
crops, which are planted in the rahi season (Mollison). The preparations 
made from mung are the same as those described for urd. 

[Cf. Sen, Rept. Agri. Stat. Dacca, 1889, 48 ; Basu, Agri. Lohardaga, 1890, 
i., 68 ; Banerjei, Agri. Cuttack, 1893, 79 ; Rice, Mysore Qaz., 1897, i., 121 ; 
Dutt, Mat. Med. Hind., 1900, 149-51 ; Leather, Agri. Ledg., 1901, No. 10, 371 ; 
1903, No. 7, 152, 155, 183 ; Basu, Cult, of Fulse Crops in Assam, Agri. Ledg,, 
1903, No. 5, 131-2.] 


Date 

Palms. 


Vi., pt. i., 

199-206. 

Edible 

Date. 

Habitat. 


PHCENIX, Ijimi .; FI. Br. Ind., vi., 424-8 ; Gamble, Man. Ind. 
Timhs., 1902, 730-2 ; Prain, Beng. Plants, 1903, ii., 1095-6 ; Brandis, Ind. 
Trees, 1906, 644-6 ; PALMEiE. A genus of palms which comprises some 
seven or eight species, all of which yield more or less edible fruits and are 
important from an economic point of view. 

P. daetylifepa, Linn. The Edible Date; tree = hhajur, kasser, mach, 
karmah, pind chirdi, tdr, perita, swonpalwon, etc. ; fruit = khurma, chuhdra, 
kukydn, pind, chirwi, 'jarikha, tamara, perich-chankay, somhlon-zi, etc. ; 
sindhi, seindi, sendri are names for this tree that denote its origin from Sind. 
A tall tree, often 100 to 120 feet, producing, when young, offshoots or 
“ suckers ” at the base of the stem. According to De Candolle, it has 
existed from prehistoric times in the warm-dry zone which extends from 
Senegal to the Indus basin, principally between the parallels 15° and 20°. 
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JPUCENIXl 

IN SIND AND THE PANJAB dactyufbra 

Cultivation 

CULTIVATION. —In India it is cultivated and self-sown in Sind 
and the Sontliern Panjab, particularly near Multan, Muzaffargarb, the 
Sind Sagar Doab, and in the Trans-Indus territory. Near Dera Ghazi 
Khan the trees are numerous, on a strip of country 10 to 12 miles long 
from north to south. A few are planted in the Eastern Panjab, at Saharan- 
pur, in the Ganges Doab, and in Bandelkhand. It is also grown in the 
Deccan and Gujarat. In recent years, through Government agency, 
plantations have been started in various places, e,g. in Sind. The chief 
difficulty in cultivating the tree is to secure the exact climatic conditions 
necessary for success. [Cf. Sly, Exper. in Cult, of Dates, in Agri. Journ. 

Ind., 1906, i., pt. iii., 256~7.3 

Fletcher {Agri. Ledg., 1906, No. 1) gives a full account Climate, 
of the conditions under which successful cultivation is carried on in other 
countries. The relative low humidity and rainfall in typical date-growing 
regions is a marked feature. Kain at the time of flowering spoils the pollen, 
and during the ripening season causes fermentation of the fruit. The 
former, in all regions of successful production, is March to May, and 
the latter, August to November. Where the best dates are produced, 
more than half the total yearly rainfall occurs between November and Eainfaii. 
March, thus before flowering commences. On an average, rainfall during 
the flowering and fruiting season should not exceed 5 inches. 

In addition to this amount of rainfall, irrigation is absolutely essential, irrigation, 
for if there be sufficient rainfall to dispense with irrigation, it will be too 
great to allow the flowers to poUinate and the fruit to set fully and ripen 
well. The requirements as to temperature are peculiar. In a dormant Temperature, 
condition, it can withstand temperature as low as 20“^ F., but an extremely 
high temperature is necessary to enable it to ripen its fruit. Neither 
flowers nor fruits are formed unless the mean temperature rises above 
64'5° F., and for the best and latest varieties {e.g. the Deglet Noor, Ayata, Races. 
Algeria) the mean temperature for the fruiting season (May to October) 
should be above 84° F., and for one month at least above 94° F. 

Soils. —The physical character of the soil, sand, loam or heavy clay Soils, 
appears to have little influence on growth and productivity, except that 
perhaps on light loam and sandy soils it comes to maturity and flowers 
and fruits earlier than on heavy soils. It is also pecuKar in its indifierence 
to the quantity of alkali in the soil. Investigations on the soil of Aikaii. 
Algerian palm-bearing tracts have shown that though it can grow in soils 
with 3 to 4 per cent, their weight of alkali, it does not fruit unless the roots 
reach a stratum where the alkali is below 1 per cent., and does not yield 
abundantly unless there are layers with less than 0*6 per cent. [Of. Swingle, 

Date Palm and Its Util, in S.Tf. States, Bureau PL Indust., U.S. Deft. 

Agri. Bull., 1904, No. 53.] The alkali in question consists of chlorides 
and sulphates of sodium and magnesium. 

Propagation. —Propagation may take place by seeds or oflshoots. Propaga- 
The latter method is the best, for if seeds are sown, half the seedlings turn tion. 
out males, and, moreover, female seedlings seldom produce fruit equal to 
that of the stock. The oflshoots are borne at the base of the stem of Offshoot 
trees from 6 to 16 years old. These are removed from the parent when 
from 3 to 6 years old. The large leaves are cut away,leaving only the root¬ 
less stump of the oflshoot, with its bud protected by leaf-stalk and young 
leaves. For India, April to September is probably the best time for re- Season 
moval of the suckers. They should be planted out in rows 25 feet apart 
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volume of farm-yard manure, with 4 to 5 lb. of oil-cake, and filled in, the 
of shoot being set in the centre of the hole. Care should be taken not to 
cover the central bud and young leaves with earth. These should be 
retained a few inches above the level of the ground, and a circular 
trench, a foot in width, dug round for irrigation. Transplanted shoots 
should be watered every day the first month, twice a week the second 
month, and then every month for a year. For the first year, also, they 
should be protected from November to March by wrapping them in 
straw or matting. 

Watering. —After planting out the offshoot, its chief requirements are 
irrigation and pollination. No general rule can be given with regard to 
the amount of water required. This depends on local conditions; and 
further, the palm needs more water during certain seasons of the year than 
others. Generally, at the time of fiowering (February-March) little or 
no water should be given; from May till the fruit ripens (September), 
water should be given liberally. 

Maturity.-~The age at which palms commence to flower varies with 
the character of climate and soil, and the amount of water given. Eight 
years from the date of sowing may be stated as the age at which appreciable 
quantities of fruit begin to be produced. The male inflorescence consists 
of a stout stalk with a large number of slender branches to which the 
flowers are attached, the whole enclosed in a sheath, which is at first closed 
but later splits open. The inflorescence is cut from the tree generally 
immediately before but sometimes after the splitting of the sheath. One 
or two of the slender branches bear sufficient pollen for a whole female 
inflorescence; and as a male inflorescence bears over 100 branches, one 
suffices to pollinate 50 or 100 female inflorescences, according as one or 
two branches are used for each. The female inflorescences are also borne 
within sheaths, at first closed, later open. When they open, one or two 
branches of the male inflorescence are inserted among its branches. About 
three months after pollination, two of the three fruits produced by each 
fertilised flower faU off, leaving only one to ripen. At this time also (the 
beginning of June) some of the clusters of fruit should be removed from 
the tree to increase the supply of food to the remainder. About 10 to 12 
clusters are usually allowed to remain. The period of ripening varies 
from June to October, according to variety and locafity. 

USBS, —The tree yields a Gum (hukm chil), used memoinally in the Panjdb. 
In that province, mats, fans, baskets and ropes are made from the leaves, known 
as hhutrdf fattra^ hhusliah, Woodrow {Notes on Journ. from Poona to Nagotmi^ 
in Rec. Bot. Surv. Ind.y i,, 94) states that a species of (identified as 

jp. rohitsta, Hook., /.) grows on the Western Ghats, Poona, known locally as shcelu, 
and is the source of the so-called date-matting made in the district. The petioles 
(chfiari) make excellent light walking-sticks, and split up they furnish material 
for crates and baskets. The fibrous network which forms the sheathing base 
of the petioles, called kahdly kha/fdrkabokla or kha/jurmdnjf is used for pack-saddles 
for oxen, and the fibre separated from it for cordage. In the Panjdb the bunch 
of fruit stalks, huhdrd, is made into brooms. 

From the fresh spathes (called tara) is obtained by distillation fara-water, a 
strong but agreeable perfume, which is highly valued by Arabs and Persians but 
does not seem to be prepared in India. The date forms a large part of the food- 
supply of the countries where it grows plentifully. Even in the Panjdb and Sind 
it is largely utilised. In Multan the hard and unripe date is called gcmdord; 
when it turns yellow, dokd ; when one side becomes soft, dang ; when quite ripe, 


884 


in! 

ku 


pi 

1 )( 

is 

in 

\v 

li 


a 


I 

t 


( 


puifi «i«] 
:nd Iihii 
In 8 ;] 
d bohn:- 
split < 
ftiui is 
ill oil ; 
getved 
urry. 
i>roAU 
ised for 
,t treat! 
shet'p i 
oasted ] 
airly d\] 
dive avi 
'RABB, 
uit; b 
out 

the 

41 c-\vi 

1,27,27 

42 cwt 
1,69,6^ 

import 

karit; ’ 

led at 
4-5, B 
ued a1 
48,37, 
a, 

863 cw 
their si 
[Of. T) 
)yd©n 
kef Sh^ 
ington, 
1687* 

. Oorm 
Mf Oul 
94, No- 
98, 46-i 
ipL Agp 
^.ng.f 19 

F* m 
qitr, sd 
indahkA 
•om tli« 
arts o£ 
'oast ai 
Like 
.owerin 
adicate 

M Wi 





Imports. 


PHCBNIX 

THE DATE-SUGAR PALM 

pind. Find dates may be ripened on the tree, van di pind, or ripened after gather¬ 
ing, pind luni. Dates which have shrivelled on the tree are known as huh or Qualities. 
huhan. In Sind the fruit, when ripe, is designated hhurma^ and chuwarar when 
plucked before ripe. In Muzaffargarh the most esteemed kind is called chirni. 

This is split down the middle and dried in the sun. The second best is ^called 
pind, and is eaten as it comes from the tree. The least esteemed, hugri^ is 
boiled in oil and water. The terminal bunch or heart of young leaves {gdchi) 
is preserved when a tree is cut down, and eaten as a vegetable and made 
into curry. Like jP* syiDestTin, this species also yields a saccharine juice, from 
which StroAB and a fermented drink may be prepared; but it is comparatively Sugar, 
little used for this purpose, as when of good quality it is too valuable to be subjected 
to that treatment. The hard kernels of the fruit are groimd into Food for camels, Foddor. 
goats, sheep and horses. The green date, hhamdl, is also given to sheep and cattle. 

The roasted kernels have been used as a substitute for coffee. The wood is light 
and fairly durable, and is used in Multan and Sind as beams for supporting roofs 
in FTative architecture, and also for water-channels, bridges and other purposes. 

TRADE-—Bxports,--The exports of Indian dates are not as yet im- Trade, 
portant; they have averaged about 130 cwt., valued at Es. 1,215, during Exports, 
the four years ending 1904-5, but in 1905-6 were only 34 cwt., valued at 
Rs. 364, and in 1906-7, 14 cwt., valued at Rs. 254. The re-exports, 
during the same period, were as follows :—1900-1, 34,444 cwt., valued at 
Rs. 1,69,263; 1901-2, 27,632 cwt., valued at Rs. 1,41,939 ; 1902-3, 

47,041 cwt,, valued at Rs, 2,18,455 ; 1903-4, 25,330 cwt., valued at 
Rs. 1,27,277; 1904-5, 22,260 cwt., valued at Rs. 1,24,684; 1905-6, 

23,542 cwt., valued at Rs. 1,31,373, and in 1906-7, 27,945 cwt., valued at 
Rs. 1,69,639. 

Imports -—The foreign supplies, on the other hand, are large and im- imports, 
portant; in 1900-1 they came to 871,272 cwt., valued at Rs. 41,94,972 ; 

1901-2, 901,006 cwt., valued at Rs. 42,11,091; 1902-3, 663,390 cwt., 
valued at Rs. 31,43,967 ; 1903-4, 725,003 cwt., valued at Rs. 36,27,590 ; 

1904-5, 812,284 c^^., valued at Rs. 40,96,034; 1905-6, 867,229 cwt., 
valued at Rs. 44,87,709 ; and in 1906-7, 814,781 cwt., valued at 
Rs. 48,37,461. The largest quantities come usually from Turkey-m- supply- 
Asia, viz. 479,200 cwt. in 1906-7; Arabia, 238,101 cwt.; and Persia, 

73,863 cwt., and are received chiefly by Bombay and Sind, which took 
as'their shares 562,335 cwt. and 205,571 cwt. respectively. 

[0/ The Bower Manuscript (Hoernle, transl.), 1893-7, 121 ; Baber, Memoirs 
(Leyden and Erskine, transl.), 326; Purchas’ Pilgrimes, 1626, v., 664-5, 707-8; 

Taleef Shereef (Playfair, transl.), 74, 137 ; Ligon, Hist. Barbados, lo57, 72 ; 

Ovington, Vov. to Suratt, 1689, 423; Thevenot, Travels in Levant, Indostan, 
etc., 1687, iii., 94; Fryer, New Acc. E. Ind. and Pers. (ed. 1698), 226; Milbmn, 

Or. Comm., 1813, i., 106; Bonavia, Future of Date Palm in Ind., 1885; 

Beid Cult, of Date Palms in Canal Plant., Pb. Irrigat. Branch Papers, Jan. 

1894' No. 1 ; Dodge, Useful Fibre Plants of the World, 1897, 260-1; Kew Dull., 

1898' 46-50 ; Fairchild, Persian Gulf Dates, and Their Introd. into America, U.S. 

Dept. Agri. Bull, 1903, No. 54; Cunningham, Plagues and Pleasures of Life in 
Beng., 1907, 348, 350, etc.] 

!P. sylvcstipis, jRoxh- The Wild Bate or Bate-sugar Palm, sendhi, D.E.P., ^ 
hejuT, sctlwia, hoichctud, hhctroJc, sandoleha-ficir, itchumpannay, ita,^ ichcil, etc., ^ 

pindakharjicra, Iharjura (Sansk.). A tree 30 to 40 feet high, distinguished 
from the former by the absence of root suckers. It is indigenous in many 
parts of India, being most abundant in Bengal, Bihar, on the Coromandel 

Coast and in Gujarat. . i x* i n 

Like the former, this species yields a Gum, and the leaves, petioles, Gum. 

flowering spathes, etc., are variously utilised for purposes similar to those 
indicated aLve. The reader will find these detailed in the article Baskets Baskets and 
and Wicker Work (pp. 115, 188). The tree flowers at the beginnmg ol 
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the hot weather and produces an inferior yellowish or reddish fruit, 
which is eaten by the poorer classes. 

In many locaHties, however, especially in Jessore and other districts 
of Bengal, this species is of considerable importance as a source of food- 
supply, owing to the extensive use of its sap in making Sugar. The 
Government of India (Resolution dated March 20, 1889) mention that 
it had been ascertained after a careful inquiry that there were 168,262 
acres under cultivation of this palm connected with the sugar supply. 
A full account of the process of tapping the trees and of the manufacture 
of sugar from the crude sap is given in the Report on the District of Jessore, 
1874, by the late Sir James Westland. Tapping ordinarily commences 
in November, and the largest supply of juice is obtained during December 
and January. An average amount of 5 seers of juice per night may be 
got from a good tree. The juice is boiled down into a dark brown, half 
viscid mass, called gicr. About 7 to 10 seers of juice are required to pro¬ 
duce 1 seer of gur. The tapping season lasts 4^ months or 67 nights. 
Thus at 5 seers a night, 335 seers of juice are obtained, or about 40 seers 
or 1 maund of gur per tree, worth, sa}^-, Rs. 2 to Rs. 2--4a. After the juice 
is boiled down into gi^r, it is then sold to the sugar-refiners and by them 
is manufactured in various ways into different grades of sugar. The 
best known is termed dhulua, a soft, moist, powdery sugar, used largely 
in the manufacture of Native sweetmeats. A purer, granular and more 
expensive sugar than dhulua is called pucha. The waste molasses, col¬ 
lected during the preparation of sugar, is called cMtiija gur ; this is boiled 
down into a black, sticky treacle, which is largely utilised for mixing with 
the tobacco for the Native hookah and also for maldng cheap Native 
sweets. A small proportion of the juice, instead of being used in the 
above way, is consumed as a drink, either unfermented or fermented, 
under the name of tari, or is converted into vinegar (see Spirits, p. 1046; 
Vinegar, p. 1109). 

In recent years an interesting endeavour has been made to promote the 
manufacture of palm-sugar in the Central Provinces. A company has been 
formed under the name of the Khandwa Sugar Manufacturing Company. Full 
details regarding this will be found in a pamphlet (pub. 1901) by Mr. Haridas 
Chatterji, Managing Director, and in a report on the result of the first year’s 
operations. [C/. Kanjilal, Date Sugar Indust. of Beng., in Ind, For,, 1892, xviii., 
451-7 ; Pharmacog. Ind,, 1893, hi., 520 ; Rept. Land Rec. and Agri, Beng., 1895, 
19-20 ; Woodrow, Gard. in Ind., 1899, 526 ; Mukerji, Handbook Ind. Agri., 
1901, 372-84 ; Chatterji, Rept. on First Year'‘s Operat. of Date-Sugar Manuf. and 
Agri., Morad (near Indore), Cent. Ind., 1903-4 ; Joret, Les PI. dans L'Antiq., 
1904, ii., 335.] 


D.E.P., 
vi., pt. i., 
217-24. 
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Gum. 
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PHYLI^ANTHUS, Linn. ; FI. Br. Ind., v., 28^305 ; Talbot, 
List Trees, etc., 1902, 299-301; Gamble, Man. Ind. Timbs., 1902, 598-601; 
Plain, Beng. Plants, 1903, ii., 933-6 ; Brandis, Ind. Trees., 1906, 569-72 ; 
Euphorbiace^. a very large genus of herbs, trees or shrubs. Three 
only are of economic importance. 

^ P. Emblica, Unn. The Emblic Myrobalan, aonla, dmlaki, ddula, gondhona, 
aid thanda, meral, suom, nelle, tcsir, avalhati, bhoza dmali, toppi, usereki, shahju, 
etc. A moderate-sized deciduous tree, found almost throughout India and 
Burma, ascending the hills to 4,000 feet, chiefly in dry deciduous forests (Gamble). 

It yields a Gum of which little is known. Fruit, bark and leaves are em¬ 
ployed in Dyeing and Tanning. Hooper {Agri. Ledg., 1902, No. 1, 52-3) states 
that the dried pulpy portion of the immature fruit affords as much as 35 per 
cent, tannic acid, but in a ripe state only traces are found. The leaves are 
regarded by the Bengal chamars as one of the best tans, and are said by 
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Hummel to contain 18 per cent, tannic acid. The bark is employed for tanning 
in Travancore. An extract prepared at Dehra Dun from bark supplied from 
the Central Provinces yielded 28-2 per cent, of tannin. As a dye, the fruit gives 
a blackish grey, if used alone, but is generally mixed with salts of iron or the 
barks of others trees to produce a black. Bark and leaves give the same colours 
as the fruit. Duncan {Monog, Dyes and Dyeing in Assam^ 1896, 40-1) mentions 
that in the Jorhat Division of the Sibsagar district, the barks of three trees, viz. 

Teviitin€i,H4t Ctte-hula., Miigenia .jra'inbolnnUf JPsiaittnih Gtiynva, are used along 
with that of Phyiiunttins to produce a black colour. 

The fresh juice is used with that of the other myrobalans as a cooling, re- Medicine, 
frigerant sherbet and as a flavouring ingredient in vinegar (see p. 1109); while the 
fresh ripe fruits are largely employed as astringent and laxative medicines. The 
fruit is also eaten by Natives and made into preserves. An interesting use of the 
fruit pulp in the manufacture of pottery has been published by Hooper {Journ. Pulp as an 

Soc. Beng.y 1906, n.s., ii., 65). This was originally made known in 1896 by 
Mr. James Martin in a letter from Baipur, in the Central Pro\dnces. The fruit is ^ * 

boiled, Martin says, in water till it becomes soft, then pounded; and after the 
stones are removed, the pulp is beaten and worked up into a dark-brown sticky 
mass. The manufacturer now takes an earthen vessel and plasters it over with 
a thick layer of the pulp. It is then set aside to dry, and when quite hard, the 
pot inside is broken and the pieces removed. These curious pots are sold in the Pots, 
district at from 4 to 8 annas each, and are much sought after, as they are durable 
and ornamented by coloured seeds {rati) sunk in the fabric in elaboration of a 
pattern. I may add that publication of this cmdous discovery was delayed 
pending the investigation of its possible adaptation as a waterproofing material 
or for other purposes which it seemed likely to fulfil. According to Gamble, 
the Wood makes good poles and is useful for agricultxiral implements, building Timber, 
and furniture. It is durable under water, and can be used for well-work. [(7/. " 

Baber, Memoirs (Leyden and Erskine, transL), 326 ; Bontius, Hist, Nat. et Med. 

Ind. Or., in Piso, Ind. Utri. re Nat. et Med., 1629, 109-10 ; Basu, Agri. Lohar- 
daga, 1890, i., 133; Banerjei, Agri. Cuttack, 1893, 190, 199; Monographs, 

Dyes and Dyeing : —Banerjei, Bengal, 1896, 30 ; Hadi, XJ. Prov., 1896, 82 ; 

Russell, Gent. Prov., 1896, 18 ; Agri. Ledg., 1900, No. 3, 28 ; 1900, No. 11, 109 ; 

1901, No. 3, 34 ; No. 13, 461; Monographs, Tanning and Working in Leather : — 

Martin, Bombay, 1903, 7 ; Chandra, 1904, 6 ; Trench, Gent. Prov., 1904, 8 ; Joret, 

Les PI. dans UAntiq., 1904, ii., 297.] 

P. Niruri, Unn .; jardmld, hhuin-dn-valdh, sada-hazurmanl, niruri, kizhkdy- 
nelli, nila-usirika, mi-ziphiyu, etc, A small herb found throughout the hotter 
parts of India from the Pan jab eastwards to Assam, and south to Travancore, 

Malacca and Ceylon, ascending the hills to 3,000 feet. The whole plant is con¬ 
sidered a useful diuretic, and is much employed in Native medicine. [Cf. Phar- 
macog. Ind., iii., 265.] 

P. reticulatus, Poir> ; panjoli, mdkhi, buin-owkt, kabonan, kamohi, pavana, 
datwan, pilldnji, nalla-purugudu, etc. A large, often scandent shrub, common 
throughout tropical India, Burma and Ceylon, especially on low, moist ground. 

Loaves, bark and juice are all used in Native medicine, while the root is said 
to be employed in Madras to produce a red dye. [<7/. Pharmacog. Ind., iii., 264-5.] 


D.E.P., 
vi., pt. i., 
236. 
Anise. 


Oil of Aniseed. 


PIMPINELLA ANISUM, lAnn. ; XlMBELLiFBEiE. The Anise, 
saurif, saonf, anisiin, muhun, ervados, sewa, burn-shef, sombu, huffi, 
dodcLa-jwaige, jeTOMCinis, sa-mung-sa-ba,, etc. An annual herb, native 
of Egypt, Crete, Cyprus and many islands of the Greek Archipelago; 
introduced from Persia into Northern India, where it is cultivated by 

the Muhammadans. _ , . 

An odorous principle is obtained by distilling the fruit, the product being 
the “ oil of aniseed ” of commerce. Arak badidn, or water of anise, is a favourite 
perfume in India. Anise as a medicine and spice is mentioned in many of the 
early classical writings. The Indian trade in it is not large, the exports in 1904-5 
having amounted to 1,041 cwt., valued at Rs. 11,152, and in 1906-7 to 990 cwt., 
valued at Rs. 11,862. This ordinarily goes chiefly to the Straits Settlements 
and Ceylon, but in 1905-6 the United Kingdom took 1,513 cwt. The European 
market is supplied chiefly by Russia, Germany, Scandinavia, etc. For a full Markets, 
account of the history of the oil and of its properties, the reader should consult 
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THE PINE TEEES OF INDIA 

Gildemeister and Hoffmann, Volatile Oils, 1900, 558-63. [C7/. Tavernier, Travels., 

1676 (ed. Ball), ii., 20 ; Taleef Shereef (Playfair, transl.), 101 ; Banerjei, Agri, 
Cuttack, 1893, 104-5 ; Thorpe, Diet, Appl. Chem., 1898, i., 173 ; Schimmel & Co., 
Semi-Ann. Bept, 1905, 11-2; April-May, 1906, 70.] 

PINUS, Linn.; FL Br. Ind., v., 651-3; Gamble, Man. Ind. 
Timhs., 1902, 703-10 ; Maxwell T. Masters, in Journ. Linn. Soc., 1901-4, 
XXXV., 560-659; Coniferje. A genus of coniferous trees of great 
economic value. Five species are indigenous in India. 

P. excelsa, Wall. The Indian Blue or Pive-leaved Pine. The cMla, kail, 
Um, tongschi, lamshing, raisalla, tyans, ydri, kaiar, tser, hidr, keiiri, partal, sam, 
limanza, etc. A large evergreen tree of the temperate Himalaya at 6,000 to 
12,500 feet, extending westward to Kafiristan and Afghanistan; eastward, 
except for gaps in Central and North-West Kumaon and Sikkim, to Bhutan 
(Gamble). 

The wood is highly resinous and affords Turpentine and Tab. Tapping is 
done by vertical cuts as in the long-leaved pine. The trees are tapped for 
about three years, then allowed three years’ rest, after which tapping can recom¬ 
mence on another side. The more highly resinous parts of the wood are much 
employed for torches, which are known as mashdl in Hindustani and Panj4bi, 
jagni in Pushtu. The resinous cones are valuable for lighting fires. In certain 
dry winter seasons, the leaves and twigs become covered with a copious, sweet 
exudation. The “ Manna ” thus found is collected and eaten by the Natives. 
Gamble states that the Wood is good, and very largely used in construction 
throughout the Western Himalaya, and that it is also exported to the plains. 
For planking, doors, windows and furniture it is better than deodar 
X/i.hani, vat', J>eodara) as it is less brittle, has not the oil, which in the deodar 
absorbs dirt, while it is free from strong scent. In Kangra and Kullu it is said 
to be used for tea-boxes. [(7/. Thurston, Besin and Turpentine from Ind. Fmes, 
Imp, Inst. Handbook, 1893, 7-19 ; Ind. For., 1893, xix., 367, 407; 1894, xx., 
92-4; 1897, xxiii., 282-9; 1900, xxvi., 497-603 ; 1905, xxxi., 369-72 ; Law¬ 
rence, Valley of Kashmir, 1895, 80 ; Agri. Ledg., 1896, No. 14, 98 ; For. Working 
Plans and Admin. Repts. Pb. and U. Prov.] 

P, Gerardiana, Waii. The Neosia or Edible Pine, gunober, rhi, newr, 
kannuchi, ahangti, ronecha, chiri, prita, galboga ; seeds = (^ilgorza, neoza, zan- 
gh6z, A moderate-sized evergreen tree of the inner, dry and a.rid North-West 
Himalaya, generally between 6,000 and 10,000 feet; hiountains of Northern 
Afghanistan and Kafiristan ; also Hariab district at 7,000 to 11,000 feet (Gamble). 

The chief product of this species is the almond-like seed, contained in the 
cones. The cones ripen in October, are plucked before they open, and heated 
to make the scales expand. The seeds are then removed, and are largely eaten 
by the Natives and stored for winter use. In Kun^war, they are said to 
form a staple food with the inhabitants. They are also exported to the plains, 
from the hills of the Panjab, and large quantities are imported annually into 
India from Afghanistan. The wood is hard, durable and very resinous, but 
rarely utilised since the tree is so highly valued for its seeds. [07. Pharmacoq. 
Ind., 1893, iii., 379-80 ; Agri. Ledg., 1896, No. 14, 96-7.] 

P. Khasya, Royle. The dingsa, Unyu, taru. A large evergreen tree of the 
Khasia hills, hiHs of the Lushai country of Chittagong, Shan hills and hills of 
Martaban in Burma at 3,000 to 7,000 feet 

The resin of this species is perhaps the most valuable obtainable from 
any species of the genus. Samples were reported on by Armstrong (Imp. 
Inst, Tech. Repts,, 1903, 167-9). The crude turpentine, which is a grey, thick, 
pasty mass, furnishes by distillation wdth steam about 13 per cent, of its weight 
of oil. On a forrner occasion Armstrong obtained from a sample of JP- muasya 
17 per cent, of oil. The original turpentine and the distilled oil have a sHght 
but a^eeable odour, less pronounced than that of French turpentine. Chemical 
^ammation also proved that the oil of iP. JRUasya is strictly comparable to 
French oil of turpentine, and Armstrong states that in his opinion the oil is of 
the highest quality and will be found to serve every purpose for which oil of 
tmpentine (French or|American) is used. Samples submitted to a London firm 
of brokers (Agri. Ledg., 1896, No. 14, 102) were valued at £4 to £6 per ton for 
the crude turpentine, and at £24 per ton for the refined spirit, while the resia 
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obtained was valued at £5 to £6 per ton in London. At present, however, it 
appears that the area of forest is too small to make the industry of much im¬ 
portance in Assam, while in Burma the distance from the rivers and coasts of 
the chief forests precludes its profitable extraction at the figures quoted. \Gf. 

Thurston, Z.c. 19-22 ; Scott, Gaz. Upper Burma and Shan States, 1900, i., pt. 2, 

317-8 ; 1900, ii., pt. 1, 318-9 ; Max and Bertha Perrars, Burma, 1900, 116 ; 

Tschirch, Die Harze und die Harzhehalter, 1906, i., 594-5.] 

P. Merkusli, Jungh. & de Vriese. The tinyu, htenru. A large evergreen tree of the 
hill forests of the Shan States, Martaban and Tenasserim, at 500 to 3,500^ feet. 

The resin of this species was examined by Armstrong at the same time as 
that of Jf*- The crude turpentine is more fiuid and clearer and yields 

nearly 19 per cent, of oil. The two oils closely resemble each other in all respects, 
and correspond exactly in their properties to French oil of turpentine- [Cf. 

Thurston, Lc. 22-3 ; Agri, Ledg., l.c.] 


P, longifolia, Roxb. Long-leaved or Three-leaved Pine, salla, 
cMr, dhup, gniet, teadoug, Jcolan, sapin, nasJitar, ranzuru, gula, thansa; 
oleo-resin = ganddbiroza, cMr-ha-gond, "koto, etc. A large, more or less 
deciduous tree of the Outer Himalaya and Siwalik Eange, also valleys of 
the principal Himalayan rivers at 1,500 to 7,500 feet; extending west to 
Afghanistan and east to Bhutan. 

^es/u.—This species is the chief tree tapped for resin. Tapping 
in a systematic manner was commenced in Jaunsar, hut has now ex¬ 
tended both to the Panjah on the west and to the forests of Kumaon on 
the east. Gamble states that in 1888-9 about 9,600 trees were tapped 
in Jaunsar, each giving about 8| lb. of resin. The total yield of the year 
was over 1,000 maunds resin, which produced at the Forest School Factory, 
Dehra Dun, about 900 maunds of Colophony and 1,740 gallons of Tue- 
PENTINB, which sold for nearly Es. 9,000. There are two methods of 
tapping the trees, Native and European. The system employed by 
the hillmen of Kumaon and Garhwal is to cut a niche into the trunk about 
3 feet from the ground, the bottom of which is hollowed out. The resin 
is collected as the niche fills, sometimes every second or third day, usually 
between the fourth and fifth days. The niche has to be deepened and 
lengthened from time to time, and the same niche may be used for two 
or even three years. By the European method an incision about 1 foot 
long, 4 inches wide and 2 deep at the base, not including the bark, is cut 
into'the tree, and a curved incision about 5| inches long is made just 
below that, into which a piece of zinc is inserted so as to form a lip from 
which the resin may flow into a pot suspended beneath. The cuts are 
renewed about twice a month. Of the manufacture of turpentine and 
colophony from the crude resin a full account is given by Birbal {Ind. 

lor., 1900, xxvi., 497-503). t x • 

At the present day the Government are the only producers of resin 
and turpentine in India, and the supplies come through the Conservators 
of Forests in the Panjab, Central Circle, School Circle, United Provinces, 
Dehra Dun. [Of. Proc. Dept. Rev. and Agri., May 1905, Nos. 12-3.] 
In 1901-2 the outturn of resin, colophony and turpentine was as follows 
In the Panjah (For. Admm. Rept. Pb., 1901-2, 15), 63,188 trees were 
tapped, and yielded 495,850 lb. resin, 256,824 lb. colophony, 7,081 gallons 
turpentine ; in Naini Tal (For. Admm. Rept. U. Prov., Gent Circ 1901-2, 
14) 38,632 trees, yielding 222,300 lb. resin, 88,888 lb., colophony, 

2 , 2 k gallons turpentine; in Dehra Dun (For. Admm. 

School Giro., 1901-2, 8), 14,420 trees, yielding 135,500 lb. resin, 
colophony, 2,693 gallons turpentine. In 1903 turpentine was sold by the 
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THE CUBEBS AND LONG PEPPER 

Conservator, Central Circle, United Provinces, at Kathgodam railway 
station, for Es. 2-4-0 per gallon, and colophony, at Cawnpore, for 
Rs. 4-8-0 to Es. 4-12-0 (10 to 11 annas represents carriage to Cawn¬ 
pore) per maund of 82 lb. The average price in the Panjab Circle 
was Es. 6-14-0 per maund at Amritsar for crude resin, Es. 1-14-0 per 
gallon at Amritsar for turpentine, Es. 3-3-3 per maund at Calcutta and 
Amritsar for colophony. The colophony is sold chiefly for soap manu¬ 
facture, and the turpentine is in great demand for various industries, 
but chiefly in railway workshops. Indian resin is softer than ordinary 
trade samples : to overcome this defect it has been recommended to heat- 
the resin more completely during distillation {Bhaduri Rep., Labor. 
Ind. Mus., 1902-3, 22-3 ; also Hooper, l.c., 1903-4, 25). 

The roots of felled trees are also utilised in the manufacture of Tab, 
which in Jaunsar has for some years been systematically prepared in 
closed masonry kilns. The tar is boiled down into pitch and exported 
to the plains for sale. The needles were found on distillation to yield 
only OT per cent, of the essential oil. They contained a large proportion 
of resin, and their fibre was found unsuitable for paper-making. The 
leaves yield no nitrogen and less mineral matter than straw. They, 
however, constitute a good Htter for stables and cattle-sheds (Hooper, 
l.c., 1904-5, 26 ; 1905-6, 31). 

Trade. —The foreign Impobts of India in resin, during 1904-5, 
amounted to 49,003 cwt., valued at Rs. 2,98,073 ; in 1905-6 to 64,602 
cwt., valued at Rs. 5,51,279 ; and in 1906-7, 96,486 cwt., valued at 
Es. 8,82,060. In recent years the United Elngdom has been the chief 
source of supply, and in 1906-7 contributed 66,203 cwt., followed by the 
United States, 16,416 cwt., and then by Germany, 12,895 cwt. The 
Exports in 1904-5 amounted to 1,918 cwt., valued at Es. 37,515, and in 
1906-7, 60 cwt., valued at Rs. 1,815. 

\Of. Ind. For., 1891, xvii., 23-8, 157-61 ; 1892, xviii., 261-2 ; 1893, xix., 
407-11 ; 1894, xx., 4-5 ; 1895, xxi., 279 ; 1896, xxii., 72-4, 146 ; 1899, xxv., 
43 ; 1904, xxx., 308-11 ; 1905, xxxi., 5, 425-34 ; Pharmacog. Ind., 1893, iii., 
378-9 ; Thorpe, Diet. A'p'pl. Chem., 1900, hi., 15, 805-10 ; Proc. Oovt. of Ind., 
Dept. Rev. and Agri. (Forests), Oct. 1903, (A) Nos. 6, 7 ; May 1905, Nos. 5, 6, 
12-3 ; June 1905, No. 28 ; For. Admin. Repts. Pb. and U. Prov.; For. Working 
Plans, Pb. and U. Prov. ; ScMmmel & Co., Semi-Ann. Repts.; Tschirch, Die 
Harze und die HarzbehUlter, 1906, i., 594.] 
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PIPER, Linn. ; FI. Br. Ind., v., 78-97 ; Gamble, Man. Ind. Timhs., 
1902, 554 ; Prain, Beng. Plants, 1903, ii., 892-3 ; Piperace^. A large 
genus of shrubs, rarely herbs or trees, some 45 of which are natives of, or 
naturalised in, India. Several are of great economic interest and value. 

P. Ghaba, Hunter, As, Res., 1807, ix. 391-2; chdb, chavi, kankala; wood and 
roots = chaikath. A native of the Moluccas, cultivated in India for its fruit, 
the chaba of Indian Medicine. The wood and root are used in Bengal for 
Dyeing- and give a pale brown on cotton if used alone, but mixed with hakam 
{Cmsaipitiiu Sappan), a brownish-red. [Cf. The Bower Manuscript (Hoernle, 
transL), 1893-7, 81, 94, etc. ; Pharmacog Ind., hi., 176 ; Dutt, Mat. Med. Mind ' 
1900, 244, 295.] 

P. Cubeba, Linn., f. ; Cubebs, kahab-chini, timmue, luit-marz, himsi-mire, 
tada-miri, dumki-mirchi, val-mellaghu, chalavamiriydlu, bdla menasu, komunkus 
sinban-karawa, etc. A native of Java and the Moluccas, cultivated to a small 
extent in India, and the fruit imported. It yields an -unimportant gum-resin. 
The fruit, known as cubebs, has been used in European Medicine from the 
Middle Ages, and yields a thick, colourless essential Oil, with an aromatic 
odour and flavour of camphor and peppermint. [O/. Acosta, Tract, de las Drogas, 
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1578, 113 ; Linschoten, Voy. E, Ind., 1598 (ed. Hakl. Soc), ii., 130 ; Pharmacog. 

Ind,f iii., 180 ; Gildemeister and Hoffmann, Volatile Oils, 1900, 322.] 

P. longum, Linn. Long Pepper, pipulmul, pipal, ralli, filfil daraz, tippili. Long 
yippali, lada, mulagu, peik-hhyen, etc. A perennial shru'b, native of the hotter Pepper, 
parts of India from Nepal eastwards to Assam, the Khasia hills and Bengal, 
westwards to Bombay, and southwards to Travancore, Ceylon and Malacca- As 
manifesting antiquity of knowledge, it may be mentioned that the Sanskrit name 
pippali was originally given to this plant, and only within comparatively recent 
times had been transferred to black pepper. Long pepper is mentioned by 
Pliny (Holland, transL, bk. xii., ch.7), and is referred to in the Periplus ( 1st century). 

Long pepper is cultivated in Bengal and South India, and is the pepper chiefly propagation, 
exported from Calcutta. It is propagated by suckers and requires a rich, high, 
dry soil. The suckers are transplanted after the periodical rains set in, at a 
distance of 5 feet from each other. Each Mgha is said to produce 2 maunds of 
l^he first year, 4 maunds the second, 6 maunds the third, after which 
the roots are grubbed up, dried and sold. The plants require no irrigation, 
but at the commencement of the hot season the roots are carefully covered with 
straw to preserve them from the heat. Hadishes, barley, or brinjals (SoUutitni, Mixed 
yreio^igena) are usually cultivated in the space between the plants. The fruit Oultivation. 
is gathered when green in January, and is preserved by drying in the sun. The Seasons, 
dried unripe fruit and the root have long been used in Medicine. [Cf. Pharma- pruit. 
cog. Ind., iii., 176 ; The Bower Manuscript, l.c. 78, 80, 88, etc. ; Gildemeister and Boot 
Hofimann, Volatile Oils, 1900, 322 ; Butt, l.c. 243-4.] 

P, Betle, Linn.; Hunter, As. Res., 1807, ix., 390-1 ; Bot. Mag., 1832, 

3132. The Betle, 'pdn, tdmhuli, tambula, vilyadele, videcha-'pdna, ndgurvel, 047 ^^ 0 ^’^ 
vettilai, ndgavalU, viledele, kunyoe, etc. A perennial dicBcious creeper, 
probably native of Java ; cultivated for the sake of its leaves in the 
hotter parts of India and Ceylon. 

History. — According to Hobson-Johson (ed, Crooke, 89) the word betle is the Pan. 
Malayan vettila, i.e. veru-ila, which means “ simple or mere leaf ” and comes to 
us through the Portuguese betre and betle. The Natives of India and the Indo- 
Chinese countries have from remote times been in the habit of chewing the leaf, 
generally mixed with areca-nut, lime, and catechu in the case of the poorer classes, 
with cardamoms, nutmegs, camphor, etc., in that of the rich. Marco Polo (ed. 

Yule, ii., 306, 311), in the 13th century, writes that the people of India have a habit 
of keeping in the mouth “ a certain leaf called Tembul,'' and adds that the richer 
classes and the King have these leaves prepared with camphor and other aromatic 
spices, as well as quicklime. In 1442 Abd-er-Kazzak, in the narrative of his jomrneys 
in the East, thus describes the method of eating it. “ They bruise a portion of 
faufel (Areca), otherwise called and put it in the mouth. Moistening a leaf 

of the betel, together with a grain of chalk, they rub the one on the other, and roll 
them in the mouth. They thus take as many as four leaves of betel at a time, 
and chew them. Sometimes they add camphor to it, and sometimes they spit 
out the saliva, which becomes of a red colour.” Garcia de Orta (Coll., x.), writing 
in 1563, corroborates these facts, stating that the Indians are in the habit of 
keeping the nail of the right thumb pointed and sharp, in order to remove the 
midrib of the leaf. Many of the other early travellers refer in similar terms to 
the practice of chewing the betle-lesd. \Cf. Narrative of Journ. of Abd-er-RazzaJc, 

1442, in Ind. in the \bth Century (ed. Hakl. Soc.), 32 ; Linschoten, Voy. E. Ind., 

1598 (ed. Hakl. Soc.), ii., 62-8, etc.; Pyrard, Voy. E. Ind., 1601 (ed. Hakl- 
Soc.), ii., 362^3 ; Bernier, Travels, 1656, in Constable, Or. Misc., i., 13-4; 

Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 73 ; Mandelslo, Travels, 
in Olearius, Hist. Muscovy, etc., 1662, 42; Fryer, New Acc. E. Ind. and 
Pers., 1672-81, 40; Diary of W. Hedges, 1681-7 (ed. Yule), ii., cccxxxi. ; 

Hamilton, New Acc. E. Ind., 1727, i., 304; Joret, Les. PI. dans UAntiq., etc., 

1904, ii., 261.] 

CULTIVATION. —The cultivation of betel-leaf is attended with many Cultiva- 
difiiculties ; it requires a constant temperature, a fairly uniform degree tion. 
of moisture, and much attention on the part of the cultivator. The plant 
is propagated by cuttings or sets grown under shade, and in many parts of By Cuttings. 
India within specially constructed houses of grass, reeds or. mats having lu Pan-houses. 
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THE PAN-LEAF 

flat grass roofs so designed as to admit of a diflused light. The plants are 
grown in parallel rows that allow spaces for the owner to pass between, 
but nothing more. In other cases, the vines are cultivated under the 
shade of trees, very often the areca-nut palm or other trees specially grown 
for the purpose, and planted in the form of a compact garden surrounded 
by a protecting hedge. Pan-leaf is hardly ever grown by the consumer, 
but is regarded as a special cultivation that requires expert knowledge. 
The methods pursued vary considerably in diflerent locahties, and may be 
best considered under the names of the provinces in which the leaf is 
chiefly produced; but unfortunately statistics are not available for all 
provinces, and only for certain years of those that are returned. 

Bengal .— As far as can be estimated, the area under the betel-vine in 
1904-5 exceeded 43,000 acres. The greatest possible confusion has 
existed regarding the varieties and races met with in this province. 
The commercial value of one form of paw-leaf is so infinitely greater 
than another that the comparison between them (in point of price) 
is as great as that between the produce of the very poorest and the 
very finest vineyards. A uniform rate of rental for land yielding so 
entirely diflerent products would obviously he unjust. 

The following information regarding the methods of cultivation is 
abstracted mainly from Mukerji and Eoy. There are three main varieties 
—desTiij extensively cultivated in Central and Southern Bengal; gachy 
cultivated in North Bengal; and sancM, cultivated to a smaller extent all 
over the country. According to the former writer, the finest paw is 
grown at Bantul, half-way between Ulubaria and Midnapur, on a light 
loam slightly reddish in colour. Ordinarily a black, friable clay loam, 
containing a large proportion of organic matter, and situated above inun¬ 
dation-level, is chosen for the crop. After selecting the site, shrubs 
and trees growing on it are uprooted or burned down and a trench is dug 
round, the earth obtained being spread over the surface of the garden. 
Before planting the betel-vines, a roofing is manufactured for the purpose 
of securing shade, evenness of temperature and security from'high winds. 
Eows of bamboo or other stakes are planted, 4| cubits remaining above 
ground. Over these are placed dhaincha or jute-stalks and sometimes a 
thatch of wZw-grass. The garden is fenced round with the same materials. 
Each row of cuttings is planted between two lines of stakes, with intervals 
of 6 inches between the cuttings. Cuttings are taken from plants two years 
old or more. These are made of lengths 12 to 18 inches, each with five or six 
joints, two of which are buried in the earth, while the portions left above 
ground are made to rechne on the surface. They are then covered with 
date-leaves and watered morning and evening till they strike root and put 
forth buds. Planting time is May to November. Occasionally cuttings 
are first planted in nurseries, and, when rooted and have sent forth new 
leaves and buds, are transplanted. As the plants go on increasing in 
length, one or two jute-stalks are stuck in the ground close to each, the 
upper ends reaching the roof, and the betel plants are tied to them hjulu- 
straw. When the plants reach the roof they are bent downwards, a 
portion is made to rest on the ground and is covered with a little earth, 
while the bud end is again bent upwards and tied to another support. 
This process is repeated about^three times a year, and every time a few 
leaves are plucked away at thegpoints where bending takes place. Pond- 
mud and other kinds of well dried and pulverised earth are placed between 
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PAN-HOUSES 

tke lines and used to eartk up tlie plants. Each time earthing^-up takes 
place, dried and pulverised pond-mud, cow-dung, and oil-cake are used 
as manure. 

If planting is done in July-August, plucking commences in Octoher- 
November, but if planting be done in October-November, plucking takes 
place in May-June. Two pluckings_ are made each month. Two to four 
leaves are got on each occasion, and in the rains four to six leaves a plant. 
The plants are in full bearing for some five years, at the end of which time 
the garden or haroj requires to be thoroughly overhauled. Mukerji gives 
the outturn from one acre as about 80 lakhs of leaves per annum, and the 
total cost per acre for a period of three years as Rs. 1,422. Taking 3,000 
leaves per rupee as the average price of pan, Mukerji estimates the mitturn 
of leaves at Rs. 2,500. 

[Cf. Basu, AgrL Lohardaga, 1890, pt. 1, 83; Banerjei, Agri. Outtaok, 1893, 
96-9; Ohandhury, Note on Piper Betel in Bachergunge, Nov. 1898 ; Mukerji 
Handbook Ind. AgrL, 1901, 429-33 ; Boy, Crops of Bengal, 1906, 170-4.] 

United Provinces,—H. Nevill states that the plant thrives best on 
a stifi soil, retentive of moisture, and says the site selected for the garden 
is generally an elevated spot with a good slope. The land is ploughed, 
levelled and thoroughly cleaned, and then enclosed with stakes and brush¬ 
wood and covered with a roof of sentha-gim^. Shallow trenches are next 
scooped out, 2 feet wide by 5 or 6 inches deep and 5 feet apart, which are 
filled with water; and when the soil is saturated, planting commences. 
Full-grown plants, stripped of their leaves, are cut down close to the root 
and divided into three or four portions, which are laid horizontally in the 
trenches and covered with earth. In a few days sprouts appear at each 
knot. Planting goes on from February to April, and each row is watered 
two or three times a day. Stripping the leaves begins about the middle of 
June and is continued regularly for about a year, after which the plant is 
exhausted and is used for stocking a fresh plantation while the old garden 
is allowed to rest for a year or two. The leaf is sold in bundles of 200 
called dJiolis, the price varying according to age and quality. [Cf. Duthie 
and Fuller, Field and Garden Crops, pt. iii., 61-3, tt. 91, 1a; Nevill, 
Bist. Gaz. U. Prov., 1904, xlvii., 36-7.] 

Central Provinces ,— In the Central Provinces one of the forms most 
highly prized and sent very largely to Calcutta is known as the kafuri. In 
the Settlement Report of Wardha the method of cultivation is fully de¬ 
scribed.^ The leaf is cultivated by a class of people called burehs, and the 
garden is known as hure^a or pan-ka-tanda. The ^an-gardens are gener¬ 
ally held by a cultivating brotherhood, forming an independent section 
in the village and paying rent to the landowner through the head of their 
body. A portion of the village land is recognised as belonging to this 
caste. ^ The garden is enclosed on all sides with bamboo and mat coverings. 
The vines are planted in ridges, varying in length with the area of the 
enclosure, and^ the ridges are divided into a certain number of units of 
length, called lani, which are portioned ofi among the brotherhood. 
The plants require constant care, and much water and manure are also 
essential. In two years they cease to bear leaves of any marketable 
value, and new gardens are then made. The first year of cultivation is called 
wotuk, the second korwa, the produce of the latter being more esteemed 
and more sought after than that of the first year. At the end of the second 
year the ground is allowed to remain fallow for periods of two or three 
years. 
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In Nimar the niethod presents several interesting features. A garden 
once established is said to yield steadily for ten or twelve years. The 
ground is similarly prepared to that in Wardha, but trees are grown to 
afford shade, such as the saora {Seshania mgyptica). The plantation 
is also surrounded by poles of fo/nqrd {Erythrina iudiea), to which 
bamboo mats are attached. After the saora trees die down, they are 
replaced by poles of the salei (^JBoswellict ssTvcitu). Meantime plantains 
have been set all over the garden, at intervals of 10 or 12 feet, for 
purposes of shade. No matting is used overhead or for partitions. Every 
year, after the leaves have been gathered, the creeper is coiled down at 
the root till only some 3 feet are left above ground. A fresh root is thus 
struck, and the old coil is next year cut away. The crop is irrigated at 
all seasons except during the rains, and at the commencement of each 
hot season (March) the plants are pruned, manure is applied to the roots, 
and fresh earth piled round them. Before the ten or twelve years are 
over, the garden soil thus increases in depth by about 2 feet. After that 
time the garden is removed, hemp is sown to clean the land, and alternate 
fallows and irrigated spring crops with liberal manure follow for some 
years to render the land again fit for fan, [Qf, Reft, Land Rev. Settl., 
Nac/fur^ 0. Prov,, 1899, 68-75.] 

Bombay. —The area under the crop in 1904-5 was returned as 3,958 
acres, of which 1,343 acres were in Dharwar, 518 acres in Poona, 390 acres 
in Belgaum, 380 acres in Kanara, 372 acres in Satara, etc., and in the 
following year (1905-6) the total area was 4,048 acres. The system of 
cultivation differs in no essential particulars from the method followed in 
other localities. In Dharwar, fan is the most important garden crop. 
The shoots are planted in the open, trained on quick-growing trees, an 
acre of land containing upwards of 2,000 plants, and the crop lasts only 
four to seven years. The vines are then dug up, the leaves of the trees on 
which they were trained are used for vegetable manure, and the wood for 
fuel. The garden is deeply dug all over, allowed to lie fallow for one year, 
and afterwards planted with sugar-cane. After the sugar-cane, it enjoys 
another year of fallow, when betel plantations are again laid out. 

In Poona, betel is also an important garden crop. It is grown on light 
red soils, requires much manure and constant 'vyatering, and if well cared 
for may last fifteen to twenty years. The garden generally covers about 
an acre, the vines are trained on various trees, planted in rows and pol¬ 
larded, and the whole garden is sheltered by high hedges or grass screens 
or mats. Every year in March, April or May the upper half of the vine is 
cut, while the lower half is coiled up and buried under fresh red earth and 
manure. 

In Kanara the plant is described as cultivated in gardens on mango- 
trees. The leaves are picked three years after planting the young shoots, 
and the yield is estimated at 100 to 200 leaves from a full-grown vine 
every fortnight. An acre of spice-garden containing 500" plants is said 
to produce some 40,000 leaves annually, worth Ks. 20 and costing Ks. 8 
to grow. 

Madras and Mysore. —The plant is widely distributed in the Pre¬ 
sidency, being found chiefly in the moister regions. Cox {Man.^ N. Arcgt, 
1895, i., 265-6) fully describes the method of cultivation, which differs 
in no essential particulars from the methods already described. It is a 
three-year crop, grown on land capable of incessant irrigation. The 

894 



PIPER 

BBTLE 

Cultivation 


HEDGES AND SHADE-TREES 


plants begin to yield wlien nine or ten montlis old, and continue to yield 
for two or even three years. The leaves are tied in bundles of 400 each, 
and the usual price of such a bundle is an anna. An acre in two years Yield, 
produces 5,000 to 7,500 of these bundles, worth Rs. 300 to 500. 

In Mysore the cultivation is thus described by Rice {Mysore Gaz,, 

1897, i., 160-2) A black soil is required, and the plant thrives best soil, 
in low ground where it can have a supply of water from a reservoir. 

In the east {e.g, Chaitra or Vaisakha), the ground is trenched over I 
cubit deep and surrounded with a mud wall, within which a hedge, 
chiefly of Bnphorhia Tiriicalli, is planted. If there is not plenty gd|ed-io 
of rain, it must be regularly watered for six months. The garden is 
then dug and formed into beds with a space of 20 feet between them 
and the hedge. By an elaborate system of channels for supplying and 
draining of! water, the garden is divided into blocks. In the centre of Drainage, 
each, a row of small holes is formed, I cubit distant from one another, 
and in December-January into each hole are put two cuttings of the Planting, 
betel-vine, each 2 cubits long. The middle of each cutting is^ pushed 
down and slightly covered with earth, while the four ends project and 
form an equal number of young plants, which for eighteen months are 
allowed to climb on dry sticks. Eor the first week after planting they 
must be watered twice a day, for another week once a day, and till the 
end of the second month once in three days. A small drill is then made 
across each division of the beds, and between every two holes in each, in 


which seeds of agase (Sesbcmia grandiflora), nugge {Moringa ptery- Living snade. 

gospsvfiid) , etc., are planted. The young betel-vines must have some 

manure, and for four months require to be watered once in three days. Watering. 

Afterwards all the channels are filled with water once in four days. When 

a year and a half old, the plants are removed from the sticks. Two cubits 

of each next the root are buried in the earth and the remainder, conducted 

close to the root of one of the young trees, is allowed to support itself on 

the stem. At the end of two years, 2 cubits more of each plant are Seasons. 

buried, and afterwards this is repeated once a year. At the end of the 

fourth year the cultivator begins to gather the leaves, and continues to 

obtain a constant supply for six or seven years. 

In the west, the betel-vine is grown with the areca-palm. When Planting, 
the areca plantation is fifteen years old, in the month following the ’V'ernal 
equinox a hole is dug near every tree, one cubit deep and one and a halt 
wide. After the earth has been exposed for a month, it is returned to the 
hole and left for another month. A little earth is then^ taken out, the 
surface smoothed and the ends of five cuttings of betel-vine buried 
For a month they are watered once every two days, and shaded with 
leaves which are afterwards removed, and the earth in the holes stirred with 
a stick. In the first year, the waterings are repeated every day, and the 
whole must be hoed once a month and manure given to each plant. In 
the second year, the vines are tied to the palms, and the garden hoed and 
manured once in two months, but watered only in the hot season. At Yield, 
the end of the second year, the vines begin to produce saleable leaves. In 
the third year and every year after, the part of the vines without 
next the root is buried. Once in six months the garden must be hoed and 
manured, and watered every other day during the hot weather. [6^/. 

Sturrock, Man. S. Canara, 1894, i., 206-7.] > . ' -RnvTnfl 

Burma.— statistics are available regarding the extent of fan Burma. 
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cultivation. Tlie following account from the Sagaing district is 
given by Parlett {Kept Sml Operat. Sagaing, 1903, 130-1). Small plots 
planted with betel-vines are found in most Sagaing gardens. At 
Tada-u where land is devoted solely to raising betel, a site is phosen 
usually' under tamarind-trees, and occasionally a few plantains or 
other trees are grown for shade. The gardens are divided into blocks, 
some 30 feet square, and the plants set in rows about 2 feet apart in each 
direction, connected by small water-channels. Between every six or 
eight rows is a pathway {yin-gwe) about 3 feet wide. The vines are always 
irrigated from wells and in the hot season are watered alternate days. m 
the early rains at intervals of two, and in the cold weather, of three d^^ys. 
While rains are continuous, irrigation ceases. A top-dressmg ol leaf- 
mould every year is said to improve the yield. Leaves may be gathered 
within a year after planting, but plucking is often deferred to the second 
year, and the third to fifth years are best. After the sixth year the ynes 
are often cut down. In Sagaing old or weakly vines are cut down from 
year to year and replaced by new slips, and the same ground is occupied by 
the vinery for twenty years or more. In Tada-u the garden is worked as 
long as it is remunerative; then the vines are cut down and the ^nd 
fallowed for two years. Each block is usually plucked once a month or 
once in two months, always before 9 a.m., as plucking in the h^t of the 
day exhausts the vine. The average price of young plants is Rs.l5 per 
1 000* of the leaves, Rs. 25 per 100 viss. The average mortgage price 
works out to Rs. 226 per acre, and the annual rent to Es. 100 per arae. 
The ground-rent per acre averages Rs.ll3 for the life of the vine five 
years—or about Es. 22 a year. It is estimated that 1,000 vines yield an 
average annual profit of Es. 35, i.e. Es. 350 per acre. [Cf. Upper Burma 
Gaz., 1900, ii., 344.] 

TRADE IN PAn-LEAP. —The habit of chewing this substance is very 
widespread, especially in the towns and cities, the suppliesbeing often drawn 
from great distances. The Central Provinces send a large portion of their 
produce to Calcutta on the one side, and Bombay on the other. Neither 
in the official returns of trade by rail and river, nor by sea coastwise, is 
there any mention of pdw-leaf, so that no information exists as to the 
extent or direction of the internal movements. There are no foreign 
transactions. 


P. nig*pum, Linn.; Hunter, As. Res., 1807, ix., 383-90 ; Bot Mag., 
1832, 3139 ; The Black and White Pepper; gMmirch, fllfilgird, habush, 
vellajuTig, murichung, spot, mattz, ddTU-garm, wdri, hald/mafi, choca, inildgu, 
mirydla tige, menasu, lada, sa yo mai, etc. A climber, usually dioecious, 
wild in tbe forests of Travancore and Malabar, and cultivated in the 
hot, damp localities of Southern India. 

CULTIVATION. —^Pepper was one of the most important articles of 
early Indo-European trade, and has been extensively cultivated on the 
western coast of South India from very early times. Vincent {Penplus, 
etc., 1800, app., 42) speaks of it as grown in Malabar. It has accordingly 
been specially cultivated there since at least the 5th century. But a 
much earlier knowledge is shown by tbe frequent mention of pepper by 
the Sanskrit medical writers. It was also known to the Greeks from 
the time of Theophrastes onwards. Though cultivated from remote times 
in Sumatra, the Straits, Siam, and the Malay Peninsula generally, Malabar 
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BLACK AND WHITE PEPPER 

lias always been considered to produce tbe best pepper. The provinces 
where pepper is most extensively grown to-day are Madras and Bombay. 
Hanausek {Micro. Tech, Prod. (Winton and Barber, txansL), 1907, 374) 
states that pepper is adulterated with ground olivestones. 

Bengal —Pepper is cultivated to a limited extent only in tbe northern 
parts of Jessore. Elsewhere in Bengal it grows wild during the rainy 
season. “ The creeper is planted in the begimiing of the rains, and as it 
grows in the shade the seeds of the stout dhunecha hemp plants are 
sown near it to aford shelter as they grow.” [Cf. Admin. Reft. Beng.^ 
1901-2, 17.] 

Assam. —Basu {Agri. Ledg., 1898, No. 7) gives a full account of the 
cultivation of black pepper in Assam. The crop, it would appear, is 
not cultivated appreciably in any particular part. A little, however, 
is found in Sylhet and on the southern slopes of the Khasia hills. 
It is usually grown to meet home requirements, and what is left over 
is sold. Like the betel-vine, it is commonly raised on betel-nut palms 
{Areca Catechu), while the mango, jack, and other garden trees are 
occasionally utilised. It is propagated either from suckers, which spring 
from underground roots, or from shoots from the stem. When shoots are 
used, they are bent down into the ground to strike root before they are 
severed from the mother-plant. The young plants are generally uprooted 
at the beginning of the rains, and planted at the foot of the trees on 
which they are to grow—as a rule one plant only is placed along side 
of each tree, and at first it has to be carefully tied to its support. 
Like the betel-vine, it requires liberal manure ; cow-dung and household 
refuse are used and applied at the end of the rains and at intervals through 
the cold weather. This is simply heaped round the base of the tree on 
which the vine climbs; and to keep the moisture in the manure-heap, 
pieces of the leaf-sheaths of the plantain-tree are laid over the top and 
renewed from time to time. The plantation must be hoed and cleaned 
once a year at the close of the monsoon rains, and in May the manure- 
heaps are levelled down and spread over the ground. The vine begins to 
bear in from three to five years after planting, and continues for at least 
twenty years. It flowers in May and the berries are plucked in December, 
when just beginning to ripen. 

If intended for the cultivator’s use, the berries are boiled in water for 
a few minutes to soften the husk, which is then removed by rubbing oyer 
a bamboo basket. If intended for the market, they are simply dried 
in the sun after boiling and allowed to retain the husk, which assumes 
a black colour. The highest outturn that can be obtained from a single 
vine is said to be about 3 seers of dry cured pepper, and the average 
yield about I seer for each vine in a plantation. The retail price for 
Assam black pepper varies from 10 annas to a rupee per seer, and the 
wholesale price from Rs. 17 to Rs. 20 per maund. \Cf. Basu, Cult. Blach 
Peffer Assam, in Agri. Deft. Assam Bull., 1898, No. 4.] 

Bombay .—The area under the crop in 1904-5 amounted to 6,736 acres, 
and in 1905-6 to 7,483 acres, practically the whole of which was in Kanara. 
The following information is mainly-abstracted from MoUison {Agri. Ledg., 
1900, No. 3 ; 1901, No. 3). The plant is propagated by layerings or from 
cuttings. MHien the betel-palms are seven or eight years old, pepper is 
planted at the bottom of the stems. A long, healthy shoot from an 
established plant is layered in the leaf-mould surrounding the palm on 
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wMcL it is intended to cUmb. When it has taken root it is severed from 
the parent plant and trained on its living support. Two or three shoots 
are Lmetimes layered to one palm. The best months for propagating 
are June and July. The main vine should divide freely into subordinate 
branches so that a number of shoots can be trained to ascend. They are 
secured to the stem by bands stripped'from the sheaths of fallen leaves of 
the betel-palm. Heavy apphcations of good manure are given annually 
for three years after planting. Subsequently the pepper participates in 
the general cultivation given to the betel, and an application of manme 
is made to both crops every second year. The manure is heaped over the 
bared roots of the betel-trees and pepper-plants in a circle round the stem. 
The best manure is made from green leaves and twigs plucked in the 
monsoon, used as litter in cattle-byres, and tbence removed to a manure 
pit every day or second day, together with the du^ng and ^ne of the 
cattle. TMs manure is sufficiently decayed by tbe following Marcb, and is 
applied in that month or in April. A plantation is in bearing three or 
fom years after it is started, and if the old vines as they get worn out are 
at once replaced by new layers, the plantation will keep in vigorous ^owth 
for a long period. Blowers appear in July and August and the berries 
are ripe in March. The vines, in fuU bearing, give in a good season 
about 1.000 clusters, which should yield about 7 seers of dried pepper 


(1 Bombay seer = 7 lb.). , , , , . . 

Ordinarily the bunches are plucked when the berries are green 
or changing colour. The berries are then sorted out, the ripe ones 
separated, soaked in water for seven or eight days, or heaped till the pulp 
ferments. They are then rubbed or trampled underfoot till the pulp is 
rubbed of the “ stone ” which furnishes the white pepper of commerce. 
But that article is prepared, to a small extent only, in Kanara. The chief 
product is black pepper, which is got from unsorted berries. These are 
heaped fpr about four days till such as are green get soft and change colour, 
and the pulp of all is more or less squashed. They are then spread out 
and dried. The skin and part of the pulp adhere as a dark, wrinkled 
covering to the stones, and the pepper is black in appearance. White 
p 0 pp 0 y is worth Bs. 10 to 11 per maund, and black Bs. 7 to 8 per maund. 
[0/. Dep. Land Eec. and Agri. Bombay Bull, 1900,^ No. 20, 13-5.] 

Madras and Mysore, —In certain respects it might almost be said that 
we know very little more regarding the pepper industry of South India 
than was understood in the first and second decades of the 16th century. 
Varthema {Travels, 1510 (ed. Hakl. Soc.), 1863, 157) will be found to give 
a vivid picture of the plantations in and around CalicutIt is like a 
vine climbing on trees i from each of the branches are produced five to 
eight clusters of berries, a little longer than a man’s finger; they are like 
raisins but' more regularly arranged, and are as green as unripe grapes ; 
they gather them in October and November, and lay them in the sun on 
mats, when they turn black as they are seen among us, without doing 
a.nything else to them. And you must know that these people neither 
prune nor hoe this tree which produces the pepper.” So also Barbosa, 
in the-beginning of the 16th century (Coasts E, Africa and Malabar (ed. 
Hakl. Soc.), 1866, 219), gives a detailed account of the plant, and of the 
trade in pepper from Calicut shortly after the arrival of the Portuguese 
in India. The spice had to pay an export duty to the King of Calicut 
and was shipped vid Cambay to Persia, Aden, Mecca, Cairo and Alexandria, 
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MALABAE PEPPEK 

thence to Portugal. Mandelslo {Travels, in Olearius, Hist Muscovy^ etc., 
1662, 93 , 111 ) gives certain particulars of the pepper cultivation of the 
Cuncam or Decam.” He states that the traffic goes via Surat. 

According to modern writers the method of cultivation presently pur¬ 
sued is very simple. Cuttings are put down during the rains in June-July, 
in rich soil, not subject to excessive moisture, and liberally manured, not 
with cow-dung as in Bengal and Assam, but with leaf-mould. The trees 
selected as supports are mostly those which have a rough or prickly bark, 
such as tbe jack-tree, the murukhu {madar, p. 523), etc. The vines may 
grow to 20 or 30 feet, or even higher—they are never pruned. All suckers 
are removed and the ground around kept clear of weeds. In three years 
the vine begins to bear. From the third to the seventh year the plant 
improves. After that it remains in good condition for three or four years, 
and then deteriorates for about the same period, when it is cut down and 
new shoots planted. The fruit is gathered as soon as the berries at the 
base of the spike begin to change colour, [Gf. Kew Bull., 1895, 178-80.] 

In April of 1905 a Government farm, under the superintendence of 
Mr. C. A. Barber, Government Botanist (for the scientific study of the 
•cultivation of pepper), was started at Talliparamba near Tellicherry, which 
may be spoken of as the centre of tbe South Indian (indeed of the Indian) 
pepper production. A very large amount of work has already been 
accomplished, of which Barber has pubbshed as yet only a brief note 
{Agri. Journ. Ind., I, pt, ii,, 163-4). ‘‘Any one,” he observes, “at all 
•conversant with a plantation of black pepper, will have noted the great 
variation in the bearing power of different vines.” This is a consequence 
of some plants bearing wholly male (staminate) flowers, others only female 
(pistillate) flowers, while still a third possess both stamens and pistils, but 
the former so sparsely as to lessen fertility. “ In choosing vines for pro¬ 
pagation, it will, therefore, be necessary to first determine whether the 
plant is fully provided with etamens.” “ It may be taken as a rule that 
^my vine, if fully provided with stamens, will give a good crop, while any 
vine not so provided will be capricious in its behaviour, being dependent 
on its neighbours for the swelling of its berries,” 

Barber (Varieties Cult Fep'per, in Dejpt Agri. Mad. Bull., 1906, iff., 
No. 56, 126-32, tt, 1-3) says that there are “ three main t;^es of good 
vines freely provided with stamens, the BalamcoUa, Kallivalli and GJieria- 
hodi. Each of these has variations in all directions.” 

Balamcotta.—This is all round the best pepper, is widely distributed, 
and apparently the main Telhcherry variety. The leaves are the largest 
of all. Its general colour is light green, and when full grown is twice as 
long as broad, oval to ovate, broadest at the mdddle and one side fre¬ 
quently broader than the other. Flowering branches, drooping. Spikes 
long, usually up to six inches, and the individual flowers distant. It is a 
strong-growing plant, flushing all over at the same time, and a heavy 
bearer. 

Kallivalli.—This has the reputation of being a heavy bearer,^ but^ the 
■flushing is irregular. The leaves are fairly constant, but vary in width 
according to age. In general colour they are dark green, and the veins 
much more deeply impressed, almost corrugated, than in balamcotta. 
Flowering branches stand out stiffly and joints close together. ^ Spikes 
shorter than in balamcotta and frequently seen branched; sometimes, in 
fact, the spikes appearj^tassel-hke. The flowers are also a good deal closer 
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THE PEPPER PLANT 

together, and thougli abundantly supplied with stamens, yet the plant 
may be spoken of as less fixed as a type. 

Cheriakodi.—This name is given to a well-marked variety, small in 
all its parts—a dwarf form, under 15 feet in height. The leaves are not 
large and the spikes are small and crowded with small berries, ine 
leaves are arranged uniformly over one another like the tiles of a house, 
almost vertically downwards, and thus hiding a large number of spikes. 

Under each of these main forms there are several recognisable races as 
well as two well-marked jungle pe'ppers that have found their way into 
estates. These are characterised by dark-green leaves, very large berries, 
and an immense growth on tall forest-trees, and usually hairy spikes. 

Diseases and Pests, —Until quite recently very little had been pub¬ 
lished on these subjects. Butler {Agri, Journ, Ind., i., pt. L, 30-6) gives 
an instructive account of the Pepper Wilt. He suspects this disease first 
appeared in the Wynaad district of Malabar about 1900. By 1904 he 
found alarm general. The disease had produced a vast amount of damage 
in three or four years. • “ Its possibilities in this direction,” says Butler, 
“ are evident from the fact that over four thousand acres of pepper culti¬ 
vation are in the hands of Europeans in South Wynaad, and perhaps five 
times as many are grown by Natives. A far greater amount is grown in 
the coast districts of Malabar, but it is impossible to estimate how much 
this may be.” He then describes the appearance of the^ diseased 
plants. The leaves first droop, the production of leaf is discontinued, the 
stems of the vine separate from the support or standard owing to the decay 
of the chnging roots, the leaves turn yellow and fall ofi, and lastly the 
whole vine withers. A similar disease appeared in Cochin-China and Java 
about the same time as in India, and was attributed by Prof. W. Zim- 
mermann and Dr. van Breda de Haan to the parasitic worm MeteroderKi 
radicicola — ^the common root eelworm. Doubt was thrown by Barber 
and others on the possibility of the eelwoxm being the sole cause, and 
Butler, in the paper above indicated, has shown that the primary cause 
is a 2^ectria fungus closely allied to, if not identical with that discussed 
under arJiar, Cajanus indicus (see p. 198). Butler concludes that a 
critical study of the varieties and races of the pepper-vine with a view 
to discover or produce a wilt-proof form, is the only satisfactory method 
of dealing with the disease. 

[(7/. Garcia de Orta, Coll., xlvi; also in Ball, Proc. Boy. Ir. Acad., 3rd ser., i., 
671 ; Acosta, Tract, de las Drogas, 1578, 19-29 ; Linschoten, Voy. M. Ind., 1598 
(ed. Hakl. Soc.), ii., 68, 72-5 ; Boym, FI. Sin., 1656, Q ; Bontius, Hist. Nat. 
et Med. Ind. Or., 1629, in Biso, Ind. Utri. re Nat, et Med., 1658, 103 ; Thevenot, 
Travels in Levant, Indostan, etc., 1687, pt. iii., 88; Ligon, Hist. Barbados, 1657, 
79 ; Alexander Hamilton, New Acc. E. Ind., 1727, i., 298, 301 ; Bennett, Wan- 
derings in N.^S. Wales, 1834, ii., 180 ; Bept. Ind. Hemp Drugs Comm., iv., 59, 
260; Nicholls, Textbook Trop. Agri., 1892, 200-3 ; The Bower Manuscript 
(Hoemle, transl.), 1893-7, 78, 85, etc. ; Ind. Agrist., Oct. 2, 1905, xxx., 311-2 ; 
Trop. Agrist., Oct. 1905, xxv., 563-4.] 

^ TRADE. —The trade in pepper is perhaps the oldest, and during the 
Middle Ages was the most important branch of commerce between Europe 
and the East. In the early days, the Malabar Coast had a practical 
monopoly of the trade. Gradually, however, more and more pepper was 
cultivated in, and exported from, the Malay Archipelago, and localities 
farther east, till, as early as the beginning of the 19th century, the Indian 
production had shrunk into relative insignificance. The following gives a 
brief summary of the conditions of the trade. 
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Internal —The total registered transactions carried by rail and river 
during 1904 -5 were 14,745,544 lb.; 1906-6, 15,203,216 lb.; 1906-7, 
14,631,776 lb. Calcutta port and the province of Bengal are usually the 
chief iMPOETiNCt centres, being followed in this respect by the Paniab. 
in the last-mentioned year, Calcutta town took 2,686,768 lb. • Bengal 
province, 2,217,376 lb.; and the Panjab, 1,500,128 lb. Of the expoeting 
^ntres, Calcutta again heads the list, having given 4,762,384 lb • Madras 
1 .Bombay port, 2,727,088 lb.; Madras ports, 

,4 4,096 lb.; and Karachi, 1,272,320 lb. The Calcutta and Bombay 
supplies are derived by rail and river as well as by sea coastwise. The 
chief exporting centres are Madras and Bombay, and naturally so, since 
they are the provinces of production. The Madras supply is, however, 
drained very largely from Travancore, and is consigned direct to Calcutta 
or Bombay; so also the production of the Madras Presidency (so far as 
returns of coasting trade show) is consigned almost entirely to Calcutta 
ic Mr f/- P™ng the five years ending 1905-6 the imports averaged 
ib miUion lb., of which Calcutta and Bombay ports each took 6| million lb. 
I Expoets of Indian pepper during the period 

Jomi foUows;-19(X)-l, 8,280,372 lb., valued at Es. 28,91,835; 

1901-2, 13,689,172 lb., valued at Es. 48,01,554; 1902-3, 9,310 166 lb 

14,348,983 lb., valued at Es. 60,71,6411 
1904-5, 10,113,416 lb., valued at Rs. 35,46,209; 1905-6, 17 889 994 lb 
valued at Es. 61,07,357; and in 1906-7, 9,499,089 lb., valued at 
Ks. ijc5,ui,237. The chief exporting provinces are Madras and Bombay, 
which in 1906-7 ^ported respectively 7,722,866 lb. and 1,682,468 lb. The 
countries to which the exports chiefly go are Italy, which in 1906-7 
took 2 263,912 lb.; Germany, 1,813,756 lb.; United States, 1,034,040 lb.; 
Great Britain, 757,311 lb.; Turkey-in-Asia, 719,601 lb.; Aden, 363,899 lb.; 
France, 338,768 lb.; Belgium, 112,000 lb., etc. The re-exports of foreign 
merchandise are unimportant—10,227 lb. in 1906-7. The Impoets of 
pepper into India come almost entirely from the Straits Settlements, 
which, in 1906-7, imported 990,564 lb. out of a total of 1,061,826 lb. 
The other countries from which India imports pepper are chieflv Ceylon 
and East Africa. 


Internal. 


External. 


Madras Ports. 


Italy, 


Straits. 


^ “■> 13; Gamble, Man. Ini. 

Tirnhs,, 1902, 210-1; Dutbie, FI. Upper Gang. Plain, 1903, i., pt. 1 187 * 
Brandis, Ind. Trees, 1906, 199—200; Anacardiace..^, A genus of trees 
containing some six species, of which two only are natives of India. 
Several others occur in Afghanistan and Baluchistan and yield valuable 
articles of trade sent largely to India, besides some of the species being 
tnere occasionally cultivated. 

P. KWnjuk, Stocks, iiiHook., KewJourn. Bot, iv., 143; Duthie, lx. 187; P. inteaer^ 
rtma, Stewart, Gamble, 7c. 210. The North-West Himalayan form (inteaer^iin^i) 
kakra, drek, gurgu, tdnhdri, etc.; galls = kakrasingi, dushtapuchattu; the Baluchistan 
^rm [Khain'jauk) uahgai or huzgai, etc. A deciduous tree of the Suliman and Salt 
Kanges; outer Western Himalaya, up to 6,500 feet, extending east to Kumaon ; 
chiefly on dry slopes and in river valleys. 

The hard, rugose, hollow galls, which form in October, are used to a small 
extent for dyeing and tanning, and have long held a place in the Hindu Materia 
Medica. They contain 75 per cent, tannic acid and give a blue-black colour with 
ferric chloride. The leaves are lopped for fodder for buffaloes and camels. The 
wood is used for furniture, carvings and ornamental work. According to Gamble 
it is generally sold in the hill bazars, particularly at Simla, in the form of thick 
short planks. \Of. Bharmacog. Ind., i., 374—7 The Bower Manuscript (Hoernle 
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transl) 1893-7, 119, 124; Sule. Monog. Dyes and Dyeing, Berar, 1895-6, 5; 
Agri. Ledg., 1902, No. 1, 21 ; Tsohiroh, Die Harze und die Harzhehdlter, 1906, 
i 474-5 1 

’’ P Lentiseus, Lhm. The Mastic Tree or Mastiche; resin = mastihu 
Mndur-rumi, arah etc. An evergreen shrub of the Mediterranean region, which 
yields the mastic of Chios, imported into India. ^ , 

The resin (mastic) occurs in small, irregular yellowish tears, brittle and of a 
vitreous fracture, but soft and ductile when chewed. It has been knawn“J in 
medicine and the arts from the earliest periods. It is used as a masticatory by 
people of high rank in India to preserve the teeth and sweeten the breath, and also 
in the preparation of a perfume. [C/. Milburn, Or. Oow-m., 1813, i., 139 ; Moodeon 
Sheriff, Mat. Med. Mad., 1891, 114-6; Holmes, Gat. Hanb. Herb. Pharmaceut. 
Soc. Mus. Kept., 1892, 29 ; Kew Bull, 1897, 421-2; 1898, 190-1 ; 1903, 19-22 ; 
Ind. For., 1898, xxiv., 480-1 ; Tschirch, Ic. 468-74.] 

p, mutica, Ffsch. & Mey.; Lace and Hemsley, in Ind. For., 1891, xvii,, 449-50 ; 
Prain, Bee. Bot. Surv. Ind., L, 130 ; P. Terehinthus, Linn., mr. mutica, Aitch. dt 
Hemsley, Trans. Linn. Soc., Hi., ser. 2, 47. The gwan, khanjak; resin = mastiki, 
kunzad, wanjad, sUlm, etc. In the Dictionary this species is treated as the Asian 
representative of JP- Terehinth^ts, the plant which yields the Chian or Cyprus 
turpentine, but it is now regarded as a distinct species. It occurs commonly in 
Baluchistan, The resin resembles that of Jf*- ijentineus and is used in the East as 
a substitute for that substance. It bears the same vernacular names, and is con¬ 
sidered almost identical with that of ap. The leaves are very generally 

affected by a horse-shoe shaped gall, which extends round the margin and gets 
the name of gosh-wdra (ear-lobe) from its peculiar shape. According to 
Aitchison the Natives regard the galls as of no use, but value highly tho leaves 


for dyeing and tanning purposes. 

P. Terebinthus, Unn. The Terebinth Tree. A tree or shrub, common on the 
islands and shores of the Mediterranean. It yields a resin (Chian Turpentine), 
the terebinth of the ancients, produced chiefly in the island of Scio, where it is 
collected from incisions made in the stem and branches. [Gf. Holmes, l.c. 29; 
Tschirch, l.c. i. 482-3; Kew Bull, 1903, 19-20; Kew Mus. Guide, 1907, No. 1, 54.] 

P. vera, Unn. The Pistachio Nut; tree and nut = pista ; galls = bdz-ghanj ; 
gum-resin = kunjad, wanjad, kandur, shihn, etc. A small tree, forming forests 
at 3,000 feet and upwards, in Syria, Damascus, Mesopotamia, Terek, Orfa, the 
Badghis and Khorasan ; extensively cultivated in Syria, Palestine and Persia. 

It yields a resin similar to mastic. The leaves are frequently affected by galls, 
irregularly spheroid in shape, borne on a short stalk and usually growing from 
the surface of the leaf. These, with the pericarp of the fruit and the unfekilised 
ovaries, are used locally for dyeing silk, and are exported to Persia, Turkestan 
and India. The fruit, known as the pistachio nut, is oval-shaped and varies 
in size with the amount of cultivation the tree has received. They axe exported 
in large quantities from Afghanistan to India, Persia and Turkestan. In India 
the nut is a common article of food among the well-to-do classes, being fried with 
a little butter and salt and brought to the table hot. The nut is also a frequent 
ingredient of confectionery and ice-cream. It contains about 60 per cent, of 
a fatty oil which is occasionally extracted for use in medicine. [Gf. Aitchison, 
Notes on Prod, of W. Afghanistan and N.B. Persia, 1890, 156-9; Pharmacog. 
Ind., i., 379-81 ; Holmes, Ic. 30; Agri. Ledg., 1902, No. 1, 21; Pirminger, 
Man. Gard. Ind. (ed. Cameron), 1904, 262.] 


FISUM, Linn. ; FI Br. Ind., ii., 181 ; Prain, Beng. Plants, 1 , 368-9 ; 
Dutbie, FI. tf^'per Gang. Plain, 1903, i,, 261-2 ; Cooke, FI. Pres. Bomb., 
1903, i., 409 ; Legxjminos,®. This genus comprises the grey or field pea 
and the common garden pea, both largely cultivated throughout India. 

P. arvense, Unn. ; Duthie and Puller, Field and Garden Urops, ii., 17-8, 
t. xxxii, B. The Grey or Field Pea, mattar, mattar rewari, kulon, keiao, korani, 
kuldwan, karain, ghdle, etc. According to Do Candolle, this pea is wild in Italy. 
It is extensively cultivated in many parts of India, during the cold weather, in 
the same way as JP. sativwn., xmder wliich details of the method will be given. 
It produces a small, round, compressed, greenish and marbled seed, generally 
eaten as ddl by the natives. It must be carefully distinguished from khesdri dM 
{Xjatuyrtts sativtw, p. 703), which it somewhat resembles. The straw is a valued 
Foddbk. 


902 




PISIJM 

THE GARDEN PEA satxvum 

Cultivation 

P. sativum, Unn. ; Duthie and Fuller, lx. ii., 17-8, t. xxxii. A. The Garden 
Pea, hara-TYKXttar^ hdhtahna^ huda^ shdnma, ahandily halon^ ahaa, sen, hhandu, 

Idr-kdna, pattanie, gundusani-ghelu, pai, etc. A more robust plant than the 
former, compared with which it is more valuable and prolific though a less hardy 
crop. It is not known anywhere as a wild plant, and is regarded by some as 
merely a variety or sub-species of JP. 

The field and garden peas are generally considered together by writers on Bombay. 
Indian crops, and the methods of cultivation explained as applying equally to 
. both. In all parts of the coxmtry the pea is a rdbi crop. According to Woodrow 
{Gard. in Ind,, 1903, 263—6), the varieties of the white form may be sown at any Seasons, 
time between May and January, if the rainfall is not over 40 inches. A rich, 
deeply cultivated soil that has been heavily manured for a previous crop and 
contains at least 5 per cent, lime is necessary for a good outturn. The area in 
Bombay for 1905-6 was 15,636 acres. As a field crop peas are sown in moist 
land in October or November, and receive, as a rule, no manure or irrigation. 

The crop is reaped at the end of February and March. Leaves and stalks are 
much valued as fodder, under the name of haUm. In Cuttack, Bengal, Banerjei Bengal 
{Agri. Cuttack, 1893, 83) states that peas grow well on loose sandy soil after ^ 
maize. The maize crop is removed about the middle of August, and the land 
ploughed twice or thrice between 15th August and 15th September. By the 15th ploughing and 
September the land is manured with cow-dung at the rate of twenty-five Manuring, 
cartloads to an acre, and then laid out in ridges and furrows at intervals of one 
foot. The seed is sown by hand, at the bottom of the furrows, then covered Sowing, 
over, and the field watered every evening till the plants appear, six or eight days 
afterwards. Watering is continued for two months more, at intervals of about 
six days. About a fortnight after sowing, bamboo twigs are fixed into the 
ground for the plants to climb on. Weeding is necessary once a month. 

Flowering commences about the 15th October, and the pods begin to form in the Crop, 
middle of November. By the middle of February the pods are dry and ready 
for harvesting. In the United Provinces, Duthie and Fuller write that both species xj. Prov. 
of pea are largely grown in certain districts. They are not returned as a separate 
crop, but together with masur [Xiens eseuienta, p. 708) occupied in 1904—5 an area Area, 
of 2,055,879 acres. They are sown from the end of September to the middle of 
October, and reaped in March. In the western and central districts peas are seasons, 
most commonly grown as a second crop after indigo or rice. As a rule they 
are sown on very heavy soil, which receives little if any preparation and is rarely 
manured. The seed is sown broadcast at the rate of 11 to 1 maund per acre, and 
ploughed in. In the Oudh and Benares Division the crop is watered once ; in 
other localities it is not always irrigated. The cost of production per acre is oogt. 
estimated at Rs. 12-13a. for the coarse kind with no irrigation, Rs. 17-13a. for 
the finq kind, assuming that two waterings are given and the land is of higher 
rent. For the year ending 1902 the average outturn of peas for the province Outturn, 
was calculated at 1,150 lb. per acre irrigated, and 600 lb. per acre unirrigated. 

Cultivation in the Central Provinces closely resembles that in the United q prov. 

Provinces, but the crop is never irrigated. The area in 1904-5 was 247,779 

acres ; in Berar, 10,257 acres. In the Panjdb, peas are cultivated as a field crop pg-i^^ab 

almost entirely for fodder. Seed is sown on aaildb lands in October and No- 

vember after a couple of ploughings. It may be sown broadcast on the same sort 

of soil, if too moist to plough. The seed-rate is 20 to 30 seers per acre. The 

crop is pulled, not reaped, in April, and the yield is 3 to 8 maunds seed per acre. Season, 

Uses ^—The green pods are collected in many localities while the plant is Pood. 

Rowing, and are either cooked and eaten like French beans, or the young seed 
is extracted and eaten in the same way as by Europeans. The roasted green 
pods are Icnown in the Panjab xmder the name of dddhridn and dmidn. The ripe 
seed is also used whole, split as ddl, or ground and made into bread. In Burma 
peas are employed in the preparation of vinegar (p. 1111). The green plant and 
also the “ straw ” are extensively used and valued as Fodbeb, more especially podder. 
in the Panjdb and Bombay where they are regarded as equal to hay. [Cf. De 
Candolle, Orig. Cult. Plants, 1882, 327-8; Bentham, Rev. of Targioni-Tozzetti, 
in Journ. Hort. Soc., 1855, ix., 138; Asa Gray, Scient. Papers, 1889, i., 347; 

Leather, in Agri. Ledg., 1901, No. 10, 372-3; 1903, No. 7, 152, 155, 184-5; 

Imp. Inst. Tech. Eepts., 1903, 235 ; Firminger, Man. Gard. Ind. (ed. Cameron), 

1904, 172-5 ; Joret, Lea PI. dans L'Antiq., etc., 1904, ii., 249 ; Lock, Plant 
Breeding, Peas, Giro, and Agri. Journ. Roy. Bot. Gard. Ceylon, Jan. 1905, ii., pt. 3, 

No. 27 ; Roy, Crops of Beng., 1906, 64.] 
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POGOSTBMON 

HBYNBANUS 


INDIAN PATCHOULI 


-vih pt. i., 
299 - 306 . 
American 
Mandrake. 


Prepara¬ 

tion. 


I).E.P., 
vL, pt. i., 
307 - 9 . 
Indian 
Patckouli. 


PODOPHYLLUM BMODI, Wall.; FI. Sr. Ind i., 112-3; 

May Apple Duck’s Foot, Mandrake papra, 

hhavan-hakra, ban-hahri, cUmyaka, wan-wangan, etc. A small, erect, 
keSceous plant, met witk in tke Mgher rich and shady temperate forests 
from to Simla, Kashmir, Hazara, Tibet, the Kuram Valley and 

"^^^Is^Soselv allied to the American species i*. peltatum, the source of the resin, 
of of the British Pharmacopoeia. The resmous constituent, 

known as podophyilin, was first prepared from tte 

collected by me at Kullu and sent to the late Dr. vl' 

Sie procesLdopted was that recommended in the British Pharmacopoeia which 
oonsSts in exha^ting the drug by percolation 

nercolate and precipitating the resin by adding water Podophyilin thus ob- 
Wed is an aLrphous powder of a bright brown-yellow colour, if procured 
from the American species, but much lighter m coloim, if 

The active ryortion—podophyllotoxin—Gon&i&ts of an amorphous principle soluble in 
alcohol, an§ isolated from a chloroforimc extract of the root. Although the 
chemistry of the American species has been fully investigated, little had been 
done in that direction with the Indian plant till a few years ago, when specimens 
were sent by the Reporter on Economic Products to the Imperial Institute for 
examination. At the same time the therapeutic and physiologmal ^ti^ of the 
Indian drug were investigated by Dr. H. G. Mackenzie and W. Dixon of 
St Thomas’ Hospital. The results of these mquiries proved that the chemical 
constituents of both the American and Indian drugs were identical and that 
the podophyilin prepared from the Indian species is as valuable a purgative as 
that obtmned from peitatunt, Bhaduri {Rept, Labor. Ind, Mus,, 1902-3, 28) 
found the Indian resinoid prepared at the Calcutta Medical Stores to contain 
35*7 podophyllotoxin. The Indian drug, moreover, was found to furnish a 
larger proportion of podophyilin than the American, and to be consequently 
of greater Wue as a source of the resin. It is thus highly desirable that a regular 
trade in the Native drug should be established. The commercial value of podo¬ 
phyilin is subject to considerable fluctuation, but is generally stated to vary 
from 78. 6d. to 10^. a pound in wholesale quantities. The root also contains 
a valuable dye-stufl, quercetin, which is easy to isolate. Dunstan states that 
the separation of the dye as a by-product of the manufacture of podophyilin 
would probably repay the Indian producer. [C/. Pharmctcog. Ind., i., 69—70; 
iii., app., 99-101 ; Henry, Econ. Bot. China, 1893, 25 ; Lawrence, Valley of 
Kashmir, 1895, 75, 85 ; Edgar Millard, Note on Ind. and Amer. Resins of Rodo~ 
pyhllum, in Pharm. Journ., March 26, 1898, vi,, 304—5 ; Dunstan and ^Henry, 
Ohem. Investig. of Ind. and Amer. Podophyllum, in Trans. Ohem. Soc., April 
1898 ; Mackenzie and Dixon, Phsiol. Action and Therap. Prop, of Podophyllum, 
in Edirb. Med. Journ., 1898 ; Dunstan, in Ind. For., 1898, xxiv., 321-2 ; Im/p. 
Inst. Ann. Rept., 1898-9, 22, 28, 41 ; Rept. Proc. Cent. Indig. Drugs. Comm., 
1901, i., 46, 62, 72-4; 211-8, 273-5, etc. ; Imp. Inst. Tech. Repts., 1903, 170; 
White and Humphrey, Pharmacop., 1904, 557-8, 561.] 

POGOSTEMON HEYNEANUS, ; in Wall, PI. As. 

Par., i., 31; P. Patchouli, HooJc., /., FI. Br. Ind., iv., 633 ; Labiatje. 
Indian Patchouli, 'pehoU, pacholi, pachdpdt, panel, mali, pachpanadi, 
poho nilam, etc. A plant found hoth wild and cultivated in Western and 
Central India from Bombay and Berar southyrards, and said to be the 
chief source of the Indian patchouli. The plant which affords the greater 
part of the patchouli perfume of European commerce is, however, P. 
suave, Tenore (considered by Hooker a variety of P. JPatchouli), 
which does not appear to be met with in India at all, hut to be a cultivated 
form of P. Cahlin, Benth., a native of the Philippines. [0/. Kew Bull., 
1908, 81.] 

Genuine patchouli (^'.e. JP. is cultivated chiefly in the Straits Settle¬ 

ments and Penang. The patchouli of Assam is obtained from Microtmma. eymosa, 
Prain, In the Central Provinces and Berar I found JP. Meyneamis growing 
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THE APEICOT 


/^feUNUS. 

^ %'''Armeniaca^, 

»*? ,, 


in the &e^eZ-leaf houses and sold apparently by the owners to the perfume 
factuxers. This may be, at least partly, the patchouli of Bombay. Gilde=^?^.^ 
meister and Hoffmann, at ail events, speak of the drug being shipped from both 
Calcutta and Bombay, but of poor quality. From the differences in chemical 
composition they suspect that the Calcutta herb is the Assam plant (iwr. eywtosa). 

The Bombay plant, as suggested, may be derived from the pan-house cultivation, 
but in that case the supply must be very limited indeed. On the Girnar hills, 

Kathiawar, I was shown a plant (? stroTbiUiiiitheH ijeioeepii€iitts, Benth.) the 
large sticky and sweetly scented buds of which were being collected to be sent 
to Bombay as a perfume (? patchouli substitute). 

The following is the method of patchouli cultivation pursued in the Straits. Cultivation. 
The soil most suitable is a stiff clay with a small percentage of silica. The land 
is trenched, the plants deposited in rows, 2 feet apart (during the wet season), 
and carefully shaded till the first crop is obtained. Two other crops are secured 
at intervals of six months, after which the plants are dug up and the land 
retrenched and manured. The crop is gathered by cutting down all but one 
stalk on each root, and placed to dry in the sun during the day and under coyer 
at night. The dried stems are then made up into bales and sold. Adulteration 
with the leaves of vuhu [Oeimu'm JEtasllictiwif Linn., van. pilosa) OT with those of 
perpulut tohata) is said to be common. The oil is prepared by passing Oil. 

steam through the leaves in a large copper cylinder and condensing the distillate. 

One pikul (133J lb.) of the raw material yields from 24 to 30 oz. of the oil, and 
if free from the heavier stalks, about double that amount. The oil is very 
largely used in European perfumery. [G/- Sawer, Odorography, 1892, 293-308 ; 

Kew Bull, 1897, 65 ; Gildemeister and Hofimann, Volatile Oils, 1900, 656-8 ; 

Thorpe, Diet Appl Chem., 1900, iii., 123 ; Schimmel & Co., Semi-Ann. Kept, 

Oct.-Nov. 1905, 52 ; April-May 1906, 49-50.] 

PRUNUS, Linn,; FI. Br. Ind., ii., 312-7; Gamble, Man. Ind., D.E.P., 
Timbs., 1902, 311-5; Eosaceje.^ A genus wbicb contains some 21 
species witbin tbe Indian limits, including the almond, peacb, apricot, 
plum and cberry. 

P. Amygdalus, stokes. The Almond, hdddm, hildti-haddm, vddam-hottai, hddam- Almonci. 
vittulu, etc. A'moderate-sized tree, indigenous in Western Asia and occasionally 
cultivated in Kashmir and the PanjAb. . • -u j 

There are two varieties, bitter and sweet, but these cannot be dxstmgmsneo. 
botamcally. The almond yields a Gum, the haddm or Hog-tmgacanth, which is Qum. 
exported from Persia to Bombay and re-exported to Europe, while from the 
fruit are obtained two Oils, an essential and a fixed. The fixed oil is procmed Fixed Oi . 
by expression from the seeds of both varieties. It is clear, yellow, mth an 
agreeable flavour and is much used by perfumers, though frequently ad^terated 
with gingelly, poppy or mustard oils. The essential oil is got from the bitter Essential Oil. 
variety and is known as “ oil of bitter almonds,” but according to Gildemeister 
and Hoffmann, “ only a very small amount of the bitter-almond oil of commerce 
is prepared from bitter almonds. For the manufacture of the oil, the seeds ol 
the apricot (JP. «rme»iiaca) serve almost exclusively, and the oil J^hus prepared 
does not appear to differ in any respect from the oil obtained from bitter 
almonds.” It is produced by submitting bitter-almond or apricot cake, left 
after expression of the fixed oil, to distillation with water, alone or nuxed with 
salt. Mepioihally the almond has been used in Europe for many centurie^ Medicine, 
but is Httle esteemed in India. The kernels of th^ sweet variety are largely used 
in dessert and confectionery. \Cf. Bentham, Rev. of Targioni-TozzetU,inJourn. Eood. 

Bort Soc., 1855, ix., 162; Pharmacog. Ind., i., 563-7 ; Gildemeister and Hoffmann, 

Volatile Oils, 1900, 436-42.] . -n -x-ur i » 

P. armeniaca, Unn. The Apricot, Mishmus, or ‘ Moon of the ^Faithful, Apricot. 
chiiari, zardalu, khubani, paling, kushm-dru, galdam, iser, cherkush, b.an, shir an, 
mandata, nakhter, etc. A moderate-sized deciduous tree, cultivated m the 
Western Himalaya, hardly ever ripening its fruit on the eastern section. Box- 
burgh and De Candolle, however, consider China its original home. Stem [Ancimt 
Khotan, 1907, 131, 337, etc.) says that the labourers employed by him, in his 
excavations, identified the wood found in the houses, as also in the remains ot 
orchards, as being the uriik (the apricot)—a plant with which they were fully 
conversant. This would fix its cultivation in ancient Khotan as at least prior 
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THE PEACH AND NECTAKINE 

to the closing decades of the 8th century—the date at which the last of the series 
of cities was abandoned and enveloped in sand. 

The apricot yields a Gum similar to tragacanth, known commercially as 
Cherry-gum. A clear OiL is extracted from the seed and used in burning, cook¬ 
ing and for the hair. As already explained, from the cake is obtained the bitter- 
almond oil of commerce. The seeds are brought from Asia Minor into Europe 
as “ peach kernels.” The fruit ripens from May to September, according to 
elevation. In the North-West Himalaya dried apricot forms a considerable 
portion of the Pood of the people, but the fruit is also eaten fresh. By Europeans 
it is largely employed in this state for making jam, and when dried for cooking. 
The dried fruit is also an important article of trade, being brought to the plains 
of India from Afghanistan and the neighbouring hills. The emporium of this 
trade is Leh, where, according to a writer in Capital (Oct. 19, 1905), about 300 
maunds are imported annually from Baltistan of Little Tibet. The same writer 
states that in the Afghanistan hhvhanis the trade is in the hands of Kabulis, who 
retail the moist stoneless fruits in the Calcutta market at 8 annas to 1 rupee per 
seer, and the dried fruit at about Ks. 1-8 per seer. Gamble states that the wood is 
handsome and used in the Panj^b for various purposes, while in Lahoul and Upper 
Kunawar it is the chief firewood. [Cf. Hoffmeister, TraveU in Ind., 1848, 
392-3, 464; Bentham, Ic. 163; Smythies, in Agri. Ledg., 1894, No. 15, 5-6, 45-6; 
Ind. For., 1895, xxi., 70-2 ; Ind. Card., May 18, 1899, 205 ; Gildemeister and 
Hofenann, l.c. 437; Eirminger, l.c. 245; Sly, Fruit in the N,.W> Front. Prov., 
in Agri. Journ. Ind., i., pt. iii., 268-9.] 

P, Cerasus, Unn. The Sour or Dwarf Cherry, alu-bdlu, gilds, olchi, jera- 
sayna, etc. According to Bo Candolle, this is a native of the region stretching 
from the Caspian Sea to Western Anatolia. In India it is cultivated in the 
Panjab Himalaya and North-West Provinces, up to 8,000 feet. It yields a Gum 
similar to tragacanth. In Europe the kernel is used for flavouring several 
liqueurs and the fruit for making preserves, while the wood is valued by cabinet, 
musical instrument and pipe makers. [Cf. Bentham, l.c. 160 ; Smythies, in 
Agri. Ledg., l.c. 42, 46-64 ; Eirminger, l.c. 246-7.] 

P. communis, huds., uar. insititia. The Plum, aXucha ; fruit = alu, hhdrd, alu- 
buhhdra, alecha, bhotiya baddm, olchi, er, gardalu, tuni, alpogddd-pazham, etc. 
A' moderate-sized tree, cultivated (or indigenous) in the Western Himalaya from 
Gairhwal to Kashmir,- at 5,000 to 7,000 feet. It yields a yellow Gum of little 
value, which somewhat resembles gum-arabic. An Oil prepared from the kernels, 
the “ Plum-oil ” of Europe, is used for illuminating purposes. The ripe fruit is 
eaten by all classes and is much esteemed. In a dried condition, a variety, the 
Bokhara plum, is imported in quantities from Afghanistan, and is much used 
as an article of diet. It also forms an ingredient of a common chutni. The true 
plum {var. domestica) is cultivated to a small extent in the plains of Northern 
India, but the fruit is inferior to that produced on thfe hills. Gamble states 
that the wood is smooth to work and is used in Kashmir for the framework 
of the so-called papier-mach6 boxes. [Cf. Bentham, l.c. 161 ; Smythies, 
in Agri. Ledg., l.c. 42, 46 ; Woodrow, Card, in Ind., 1903, 306 ; Eirminger, 
l.c. 245-6.] 

P, Padus, Unn. The Bird Cherry, jamana, Uhh-ar-u, hlo sa, hlot-kung, 
bombahsing, zamb-chule, paras, hdlakdt, gidar-dak, hart, zdm, etc. A moderate¬ 
sized deciduous tree of the Himalaya from the Indus and Kuram Valley to Sikkim, 
at 6,000 to 10,000 feet (Gamble). It yields an inferior Gum and a poisonous 
Oil, which may be used medicinally. The fruit is eaten by the Natives and 
the leaves form an excellent cattle Eoddeb. The wood is occasionally used 
for making railings, agricultural implements and spoons. 

P. perslca, stokes. The Peach and Nectarine, aru, tahpo, reh, sunnd, ohimndnd, 
bem beimi, mandata, shaftalu, ghwareshtai, etc. A small tree, native of China, 
cultivated all over India, especially on the eastern side, and often foimd running 
wild. The tree flowers, according to elevation, from January to May, and 
the fruit ripens between May and October. Eor the method of propagation 
the reader should bonsult Smythies and Eirminger. Like other species of 
jprwntis, it yields small quantities of unimportant Gum. Erom the kernels 
an Oil is obtained, used by the Natives of the North-West Himalaya for 
cookery, illuminating purposes, and as a dressing for' the hair. [Cf. Garcia 
de'Orta,' 1563, CoU., xlvi.; Bentham, l.c. 163; Smythies, in Agri. Ledg., 
l.c. 17-8, 42, 46; Woodrow, Card: in Ind., 1903, 303-6 : Eirminger, l.c. 
242-4.] 
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THE GUAVA FRUIT 


PTEROOARPUS 

INDICXJS 


P Puddum, Roxb. Wild Himalayan Cherry, paddam, konghi, puya, chamiari, WRd 
QmalgiXch padma-kasta, etc. A moderate-sized (in Sikkim a large) deciduous Him^yan 
tree wild in the Himalaya from the Indus to Assam, between 2,500 and 7,000 Ckerry. 
feet'* Khasia hills ; hills of Upper Burma; often cultivated. It yields an 
abundant Gum, which is not made use of, and the kernels contain an Oil similar 
to that of bitter almonds. The fruit is little eaten by Natives, but is sold in 
quantities to Europeans for the manufacture of Mil cherry brandy. According oterry Brandy, 
to Kaniilal, the stones are made into rosaries and necldaces by fakirs. The 
wood is used in the Panjab Himalaya for walking-sticks (made of s^lings, or Wood, 
root-suckers), and in Darjeeling is worked up into furniture. [C/. The Bower 
Manuscript (Hoernle, transL), 1893-7, 102, 104, etc.] 


PSIDIUM GUYAVA, Linn. ; FI. Br. Ind., ii., 468 ; Talbot, 
Ft&6Sj 6tc., 1902, 166 ] Gramblo, Bdan. Ind, Fimhs.j 1902, 355, 
Prain, Beng. Plants, 1903, i., 487 ; Cooke, FI. Pres. Bomb., 1903, i., 498 ; 
Myetace^. The Guava, amrut, feyara, madhuriam, amuk, gaya, anpr, 
zard, perala, jdmhd, guava, segapu, cova, sehe, pela, mdlahd beng, etc. A 
small evergreen tree, introduced from America and now cultivated and 

found semi-wild all over India. _ 

It is grown solely for its fruit. According to ’Firminger, the best qualities 
are produced in Allahabad and its neighbourhood. Young plants are easily 
raised from seed during the rains, but propagation by layers is usually resorted 
to and rooted suckers may also be taken from the base of the main stem. It 
requires no particular cultivation and thrives in any soil. The tree blossoms 
dming the hot season and continues to do so and to bear fruit to the end of the 
cold season. The finest fruit, however, is said to be obtained when the general 
bearing season is over. There are two varieties, one known as the Pear Guava, 
the other as the Apple Guava, but they are so alike that they can scarcely be 
distinguished till cut open. The fruit is eaten by all classes, but by Europeans 
is generally preferred stewed or in the form of jelly or of the well-kno^ 
“ Guava cheese.” According to Gamble, the wood is^ made into spear-hanmes 
and special instruments. In Vellore, North Arcot, it is said to be used for lac- 
turnery. In Assam, the leaves and bark are employed in Dyein^ and m 
Bengal and the United Provinces are occasionally employed in Tanking. 
rC/. Merian, Insect. Surinam, 1705, tt. 19, 57 ; Pharmacog. /nd., 1891, ii., 30-2 ; 
Duncan, Monog. Dyes and Dyeing, Assam, 1896, 41 ; Agri. Ledg., 1901, No. 9, 
346 ; 1902, No. 1, 43 ; Firminger, Man. Gard. Ind., 1904, 235-6.] 
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PTBROCARPUS, Linn. ; FI Br. Ind., 238*-9 ; Prain, in Journ. 

As. Soc. Beng., 1898, kvi., 123-4; also in Ind. For., 1900, xxvi., app.; 

Gamble, Man. Ind. Timhs., 1902, 257-62; Prain, Beng. Plants, 1903, i., 

411-2; Brandis, Ind. Trees, 1906, 239-40; Lequminos.®. A genus of 
great economic importance, including the trees which yield Gum-kino, 

Red Sanders, Andaman Redwood and Padouk. . , . ^ i 

P. dalbergloides, Roxb. ,* P. indicus, FI. Br. Ind., ii., 238 (in part). Andaman Padouki. 
Redwood or padouk, chalanga-dd of the Andamans. A large tree sparingly cul* Andaman, 
tivated in Bengal and Southern India. It has frequently been confused with 
the next species, a Burman plant also known by the name of padouk. 

In the Andaman Islands this “ is the principal timber tree and its wood has 
of recent years obtained a good place in the markets of Europe and America Timber, 
as a handsome wood for furniture, parquet floors, railway carriages, door-frames 
and balustrades, etc. In India it has long been in use as a gun-carriage wood, 
and stores are kept in the arsenals of Calcutta, Madras and the KfMerpore 
Dockyards ” (Gamble). Recently it has been successfully employed in England 
in panelling, and in America in the building of Pullman cars. [Gf. Bor. Adm%n. 

Bepts. Andaman Islands. ; Todd, Kept. JExplor. N. Andamans, 1905 ; Anderson, 

' Rem. Explor. N. Andamans, 1905; Gilbert Rogers, Rept. Dept. Conservator of 
Bor., Andaman Islands. ; Ind. Bor., 1905, xxxi., 511-7; also Todd, 1906, xxxn., 

^^'’R iiidlcus, Wind. ; FI. Br. Jnd., ii., 238 (in part). A deciduous tree beBeved 
to be indigenous in the Malay Peninsula and Archipelago ; cultivated in Moul- 

90T 








PTBROCARPUS 

MARSUPIUM 


INDIAN KINO 


Burma 

Fadouk. 


Gum-kino., 


Chief Supply. 


Method of 
Collection. 


Boiling. 


Drying in Shade. 


Yield. 

Enzymic Action. 

Production. 

Trade. 

Cochin Grain. 


mein, Amherst and Tavoy. This is the species hitherto supposed to be the 
source or a source of the wood known generally as padouk of Burma, and with 
which the previous species, JP. iiuibeyffioUieSf was, till Prain studied these trees, 
commonly confused. The circumstances that led up to this are fully discussed 
by him (Ind. For., l.c. 6). It seems certain that the name padouk is not applied 
to JP. indicufi, and possibly that jp. imiieuH is not an indigenous species anywhere 
in Burma. [C/. Greshoff, in Nutt. Ind. PL, in Kolon. Mua., Amatei'dam, Extra 
Bull., 1896, 107.] 

P. maeroearpus, Kurz. Burma padouk or simply padouk. A deciduous tree 
of the eng and upper mixed forests of Burma; Shan, Chin and Karen hills of 
Upper Bm*ma, Pegu and Martaban. According to Prain, this species alone is 
entitled to the name Burma padouk. Gamble states that the wood is harder and 
heavier than that of JP. but, though a fine handsome wood, is 

probably not used outside Burma. 

P. Marsupium, Roxb. ; Hooper, in Agri. Ledg., 1901, Ko. 11. The Indian Kino 
Tree, hija, Mjasal, piasdl, hitun, murga, pedei, radat bera, dhorbeula, bihla, 
huni, houne, dsan, vengai, pedegu, peddagi, benga, karinthagara, etc. ; the gum = 
Mrd-dokhi, ndt-hd'-dammul-akhvain, kdnddmiruga-mirattam, vennap pasha, etc. 
A large deciduous tree of Central and South India and Ceylon, extending 
northwards as far as the hills of Bihar, Bind a and the Kumaon Terai. 

This species yields the gum-kino of European Materia Medica. To E. M. Holmes 
is due the credit of having originated the modern interest taken in Indian kino. 
In a letter, September 23, 1895, he drew my attention to the high prices then 
ruling in Europe for the extract. He recommended that the Indian production 
should be investigated and an improved supply cautiously introduced. In con¬ 
sequence an inquiry was instituted all over India, and the information thus 
brought together was published by Hooper. The manufacture of kino from 
the juice of jp. Mar&upiuni is conducted in the district of North Malabar. 
The best season for collecting is the dry weather during February and March, 
when the trees are in blossom. The right to tap the trees is put up to auction. 
In other cases, the tapping is conducted by rangers under the supervision 
of the district forest officers. The following is the method of collecting 
adopted a few years ago by Mr, J. G. P. Marshall, the District Forest Officer. 
A longitudinal cut is made with an axe or knife {macha katti) through the 
bark of the tree down to the cambium, about IJ feet long, and side cuts 
are made to lead into this. A bamboo tube is then fixed at the bottom of 
the main incision to catch the juice. In about twenty-four hours the flow of 
gum ceases and the bamboo is taken down. When several of these bamboo 
tubes are nearly full, they are carried to headquarters and emptied into a large 
cauldron and boiled. During the boiling, the impurities which rise to the surface 
are skimmed off. When sufficiently concentrated it is exposed to the sun in 
shallow vessels till dry enough to crumble to pieces. It is then weighed and 
packed away in boxes. Another method, more recently adopted in North 
Malabar, is to dry the juice in shallow trays in the shade. The trays are arranged 
on tiers or shelves in a shelter constructed of bamboo, and the dust excluded by 
muslin-covered doors. The gum is poured into the trays in layers about one- 
eighth of an inch thick, and takes about seven or eight days to dry, producing 
a dark ruby kino of great purity. Marshall found the yield to be about 1J lb. 
of juice per tree, equivalent to f lb. of the dried gum, ready for medicinal 
purposes. The yield of dry kino from the liquid exudation depends on the con¬ 
sistence at the time of collection, but is usually 50 per cent. E. White has recently 
pointed out that the peculiar insolubility of Malabar kino in alcoholic and aqueous 
solutions is due to the action of an enzyme. Prom this Hooper infers that 
commercial kino is improved by boiling before evaporation to dryness (Rept. 
Labor. Ind. Mus., 1903-4, 31). 

In North Malabar alone, it is stated that about 2,000 pounds of kino can be 
procured annually, at the price of 3 to 4 annas a pound, but there is scarcely any 
demand for the article in India except by the Medical Store Departments of Cal¬ 
cutta, Madras and Bombay. In addition to its medicinal use it is said that 
kino is also employed at a certain stage in the preparation of some wines. The 
drug collected in Malabar finds an outlet in the ports of Calicut and Tellicherry. 
The Native State of Travancore exports its produce through Cochin and Alleppy, 
while gum collected in South Kanara is despatched from Mangalore. Much 
of the kino is Imown as Goohin grain, probably because Cochin is the principal 
port of call. Gamble says “ there is a considerable demand for kino gum 
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for export, miTch of it going to France.” In 1897-8 the price for genuine 
“ Cochin ” grain was IO 5 . per lb. ; in 1899 the price fell during the year 
from IO 5 . to 25. per lb., and in 1900 it is said to have been sold at Is. per lb. 
In a report by Dunstan, of September 1905, the market price in London 
is stated to be 4d. per lb. Recently the drug has been examined with a 
view to discover its value as a tanning material, and a report {Kino as Tanning 
Mat., Imp. Inst. Kept., Sept. 13, 1905) was issued on the results obtained. 
Dunstan considers that hino would be quite suitable for use as a tanning material, 
on a commercial scale, provided it could be obtained at a sufficiently low cost to 
enable it to compete with other tanning materials. He regards a price of about 
2d. per lb. as the limit. Experiment seems to prove that the kino prepared by 
the method of merely drying the jtiice in the sun is the best for use as a tan. 

The bark is occasionally employed for Dyeing. Sir Thomas Wardle foimd it to 
contain a brownish-red colouring matter, which produced reddish-fawn coloxirs 
with tasar silk. In the territory of Goa it is also employed for its astringent 
properties. The leaves make an excellent Fodder, and are reported by Mollison 
to be specially valuable as a Manijee. After teak and blackwood, the kino 
Wood is said to be the most important in South India, and to be in great demand 
for door and window frames, posts and beams, fxirniture, agricultural implements, 
cart and boat building, and has also been used for sleepers. It has a high reputa¬ 
tion in the manufacture of double-headed drums, being regarded as specially 
sonorous. [Cf. Pharmacog. Ind., i., 464-7 ; Schaer-Strassburg, Drachenllut und 
Kino, Reprint from Proc. Germ. Pharm. Soc., 1901 West African Kino, in Der 
Tropenpfianzer., June 1902, vi., 305-8 ; Imp. Inst. Tech. Bepts., 1903, 175-6.] 

P. santallnus, Unn., f. Red Sanders Tree, Red Sandal-wood, rukhto-chandan, 
undum, tilaparni, ranjana, ratdnjli, tdmhada, chandana, shen-shandanam, erra- 
gandhapu-chehka, gandham, rempugandha-cheke, sandahu, etc. A small tree of 
South India, chiefly in Cuddapah, North Arcot and the southern portion of the 
Kafnul district. On a small area, near Kodur, in'Cuddapah, it has been very 
successfully cultivated (see p. 976). 

In former years the great use of the wood of this species was as a Dye, and 
large shipments were made annually from Madras to Europe, where it was employed 
as a colouring agent in pharmacy, for dyeing leather and for staining wood. The 
demand, however, has now greatly declined, due probably to the increase in the 
use of artificial dyes. In India it is chiefly employed in marking idols and for 
staining the forehead in certain caste markings. The value of the wood as a dye 
is due to a red colouring principle, Santalin, soluble in alcohol and ether, but not 
in water. When dissolved in alcohol, it dyes cloth a beautiful salmon-pink. 

The Wood is highly prized for house posts, and in the South Deccan is univer¬ 
sally employed for plough-poles and other agricultural implements. It is also 
in great demand for carved work, wood idols, boxes and picture frames. [Cf. 
Garcia de Orta, 1563, Coll., xlix. ; Pharmacog. Ind., i., 462-4; Hadi, Monog. 
Dyes and Dyeing in U. Prov., 1896, 81; Holder, Monog. Dyes and Dyeing in 
Madras, 1896, 4 ; Dutt, Mat. Med. Hind., 1900, 154 ; For. Admin. Bepts. Madras ; 
Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 252.] 

PUNICA GRANATUM, Linn. ; FI. Br. Ind., ii., 581 ; Gamble, 
Man. Ind. Timhs., 1902, 377 ; Duthie, FI. U'pper Gang. Plain, 1903, 354; 
Prain, Beng. Plants, 1903, i., 505; Cooke, FI. Pres. Bomb., 1903, i., 515 ,• 
LYTHRACEiE. The Pomegranate, andr-M-per, dhalim, madala, ddrd, 
jaman, dddam-nu-jhdda, mddalai, danimma, mdtalan, tJiale, etc. A sbrub 
or small tree wild in the Snliman Range between 3,500 and 6,000 feet, 
Salt Range and West Himalaya. 

In many parts of India and Burma it is cultivated for its fruit, which, how¬ 
ever, according to Firminger, is not to be compared with that brought do^m 
annually by Afghan traders from Kabul. It is not particular as to soil, is said 
to succeed even in the driest, but does not thrive in very damp climates. To 
yield good fruit, it must be manured every year, preferably in December. Plants 
may be multiplied either by seed, by cuttings, or by layers. The best method is 
to raise seedlings and graft on them, when of sufficient height, from trees of a 
superior kind. It bears fruit principally during the cold season. Before the 
fruit is a quarter grown, it is frequently penetrated by a caterpillar which de¬ 
vours the interior and causes the remainder to rot. To prevent this, when still 
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it should have the calyx out clean off and then be tied up loosely in a 
Dieoe’of linen cloth. When ripe it is about as large as a full-sized app e, with a 
hard rind of a brownish-red colour. The quality varies in different locahties In 
the Lower Provinces and Bengal it is inferior to_ that of the North-West and 
hillv regions By the Natives, a cooling sherbet is made of the pulp, and from 
reniote times it has been valued for its medicikai properties 

In various parts of India the flowers are used as a red Dyk, while the as¬ 
tringent rind of the fruit and the bark are valuable Tanmno materMs._ The 
W^ooD is not oLSGci for £iny purpose, but according to Gramble might b© substituted 
for boxwood. Merian, Insect. Surinam, 1705, tt. 9 and 49 ; Pharmacog. 

Ind 1891 ii 44; Cameron, For. Frees of Mysore and Goorg^ 1894, 150-1 ; 
Monoaravhs, Byes and Dyeing .-—Duncan, Assam, 1896, 42 ; Hadi, U. Prov., 
189 ^ 80^ FawLtt, Boml Pres., 1896, 34; Russell, Cen^. Prov., 1896, 14-5; 
Agri. Ledg., 1902, No. 1, 43-4 ; Woodrow, Oard. in Ind., 1903, 319-20 ; Firmmger, 
Man. Gard. Ind.. 1904, 234-5.1 


PYRUS, Limi.; FI Br. Ind., ii., 372-80; Gamble, Man. Ind. Timhs., 
1902, 321-4; Rosaceje. A genus of moderate-sized trees, occurring in 
the Himalaya, Khasia hills and Burma. Several bear edible fruits, of 
which the best known are the apple and the pear. In this place may be 
mentioned the closely allied plant Vydonia vulgaris, Pm.—the ■ 
or a small tree cultivated in the Western Himalaya. 

P communis, Unn. The Common Pear, nashpdti, nak, kishta, laUra, tang, 
amrdd charkeint, U, etc. A small tree blieved to be wild in Kashmir, cultivated 
throughout the Himalaya, on the Nilgiris, at Bangalore and elsewhere in South 

^^^he pear-tree thrives well in most parts of India, and is easily propagated by 
layering or grafting. The latter operation should be performed in February or 
March. Cuttings will also strike root if put down in February during the rains. 
The fruit ripens about August or September ; as a rule, the tree does not come 
into bearing before it is ten years old. A full account of the method of cul¬ 
tivation on the hills is given by a writer in Indian Gardening (Feb.-March 
1899). The fruit of the ordinary hill-pear is generally hard and flavourless, and, 
though eaten by Natives, is little used by Europeans except for cooking pur¬ 
poses. In Kangra and the lower inner ranges of the Himalaya, pears from 
imported European stocks are grown to great perfection, and the produce is 
exported to the hill stations and the plains. In Europe the Wood is prized 
for engraving and turning, but especially for drawing implements, such as 
set-squares, etc. [Gf. Bentham, Rev. of Targioni-Tozzetti, in Journ. Bort. Soc., 
1855, ix., 158 ; Smythies, in Agri. Ledg., 1894, No. 15, 5, 34-47 ; Coldstream, 
Rept. on Fruit Gult. in Simla Dist. and Kullu, 1894, 7, 14 ; Woodrow, Gard. 
in Ind., 1903, 308 ; Firminger, Man. Gard. Ind., 1904, 249-50.] 

P. Malus, Unn. The Apple, seb, kdshu, sher, taunt, sun, ching, U, pdlu, manra, 
sevu, etc. A moderate-sized tree indigenous in Eastern Europe and poseibly 
also in the Western Himalaya, between 5,000 and 9,000 feet; largely cultivated 
in the Himalaya, the PanjAb, Sind, North-West Provinces, Central India and 
the Deccan. Stein discovered apple-wood (alma) used in the house-construction 
of ancient Khotan (see the remark regarding the Apricot, p. 905). 

In India, apple-trees are propagated by layering and grafting on the common 
country, or long acclimatised stock. Firminger, quoting General Jenkins, states 
that cuttings may be planted in January and February near water and also 
during the rains. When they shoot strongly they should be planted out and 
cut down to two or three buds, and of these the strongest shoot only should be 
allowed to grow. This should be trained straight up to a height of about three 
feet. Grafting takes place in March. A gravelly soil is most suitable. The best 
fruit is produced in the Kangra Valley, whence it is exported in quantities to 
Simla and the plains of India. The traffic from Kashmir to Rawalpindi and the 
PanjAb generally has become a large and important one. Government orchards 
have been established in Kumaon, where apples of choice English sorts are 
successfully grown. The Municipality of Simla has also mad© an effort to utilise 
as an orchard the tract of hills reserved as the catchment area in water supply. 
Sly (Agri. Journ. Ihd.-, 1907, ii., pt. i., 70-3) reviews the available information 
regarding the apple cultivation of the hills of India. In Afghanistan, he tells us, 
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apple is raised from seed and is not grafted. Baber {Memoires (Leyden <fe 
^skine, transL), 281) mentions the apples of Kabul. In the Shan States 
(Burma) the apple is grafted on to Boey^xia ituiien. [Cf. Bentham, Z.c. 159; 
Symthws, in Agri. Ledg.f l,c. 3—5, 45, 38-41; Fruit Cult, on the'Hills, in Ind. 
Card., Dec. 1, 1898, to Feb. 16, 1899; Woodrow, Z.c. 306-7; Firminger, l.c, 247-9.'] 


Q 

QXJE3RCTJS, X'i'iwi/. / FI. Ft, Ind,, y,, 600—19 j Ganible, Mclti. Ind. 
Timhs,, 1902, 671; Prain, Beng. Plants, 1903, ii., 986-7 ; Brandis, Ind. 
Trees, Cupulifer^e. A large genus of important forest trees 

attaining their greatest Indian development in the Eastern Himalaya, 
the Khasia hills and Manipur. Thirty-one species occur in India and 
Burma. 

Q. dilatata, Undl. The Green Oak of the Himalaya, moru, tilangsa, hilonj, 
ramshing, kdU ring, chora, parungd, hdn, harsh zaih, etc. A large, nearly de¬ 
ciduous tree of the inner Himalaya, extending westward to Afghanistan and the 
Safedkoh, eastward to Nepal, usually at 7,000 to 9,000 feet. 

According to Brandis, the wood is durable, and used for building, agricultural 
implements, axe-handles and jampan poles. Gamble states that in the Tons 
Valley Sleeper Works it is the best wood for making the runners of the sledges 
used in the extraction of the deodar timber. In the Simla district it is exten¬ 
sively used in the manufacture of charcoal. The leaves and shoots are also 
regularly lopped for fodder, and the bark has been tried for tanning. \Cf. 
Hooper, inAgri, Ledg., 1902, No. 1, 55.] 

^ Q. incana, /foxb. The Grey Oak, 6an/, sikt, supdri, rin, vari, mdrd, karshu, 
shindar, serei, daghdnhdn, etc. A large evergreen tree of the Himalaya from the 
Indus to Nepal at 2,000 to 8,000 feet; also the Shan hills, Burma. 

According to Gamble, this is perhaps the best known of Indian oaks, and is 
one of the most common trees near the hill stations of Simla, Mussourie, Naini 
Tdl, etc. The wood is little used for timber as it warps and spHts badly, and is 
rarely straight, but it is occasionally employed in building and for agricultural 
implements. Its chief use is as fuel, both as firewood and charcoal. The bark 
yields a reddish-fawn colouring matter and is employed for tanning purposes. 
In 1894 Prof. Trimble examined the barks of various Indian oaks and found 
this one contained by far the largest quantity of tannin, viz., in the dry bark, 
23*36 per cent. [Cf. Agri. Ledg., l.c. 55.] 

Q. lameUosa, Smith. The shaUhi, pharat-singhali, hudgrat, huk. A very large 
evergreen tree of the Eastern Himalaya from Nepal to the • Daphla hills at 
5,000 to 9,000 feet; Manipur at 7,000 to 8,000 feet. Is said to be the finest and 
most important tree of the Darjeeling forests, reaching occasionally 100 to 120 
feet in height. The timber is durable, if not much exposed to wet, and is used 
for posts and beams in the construction of houses and bridges, for doorposts, 
window-frames and rafters. It is also an excellent fuel. In Darjeeling the bark 
is used for tanning. [Cf. Agri. Ledg., l.c. 55.] 

Q. lUsItaidca, Lam. ; Q:. infectoria, Oliver. The Gall or Dyer’s Oak, na- 
juphul, mazu, mdgd, machakai, pyintagar-rethi,, etc. A middle-sized tree or shrub, 
native of Greece, Asia Minor and Syria, extending to Persia, whence the galls 
are imported into India. . These are excrescences caused by an insect puncturing 
the twigs and depositing its ova. They are extensively used both as a dye 
and medicine. In dyeing they are boiled in water till about three-fourths of the 
water is evaporated, and the cloth is then dipped in the decoction. Medicinally 
they are used either in the form of a powder or as an ointment. [Cf. Pharmacog. 
Ind., 1893, iii., 360-4 ; Hadi, Monog. Dyes and Dyeing, U. Prov., 1896, 83.] 

Q. semecarpilolia. Smith. Common Brown Oak of the Himalaya, ghesi, karshu, 
hhareu, bar char, jangaZ ka pardngi, kreu, sauj, etc. A large evergreen tree of the 
inner Iffimalaya extending westward tp the Safedkoh and Afghanistan, eastward 
to Bhutan and the hills of Manipur, usually at 8,000 to 12,000 feet. 

According to Gamble, the timber of tms species is not in great demand, but 
isfof good quality, strong and durable. It is an excellent firewood and yields 
clwcoal of the b^t description. The leaves and young shoots are plucked for 
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^ a Tn STDriix^ the monkeys often do much injury to 

fodder and employed for to get at the young shoots. The 

the tree by tearii^ down ^ ^ feeding the Chinese silkworm (Antheraea 

leaves have also i897-8, 53.] A supply 

pernyi, see p. 1005). L^* . .gag ^nd distributed partly to Darjeeling and 

of living C?eeUng failed, but some 6,000 larvie were 

partly to Chafeata. Phakrata. ^They were fed at first on the hdn 

hatched from the supply sent removed to" Deoban, at an elevation of 

oak, but did not flourish hnrahu oak on which they were much more 

8,000 feet, and finally ^ ^ in much smaller quantities than that of 

r— S’SS,“lSS.!S«. 18 M, rf! u«l. 264 -,.] 


nA-PHANUS SATIVUS, Linn.; FI. Br. ltd., i., 166; Prain, 
i 1903 223 ; DutMe and Puller, Field and Garden Crojs, 
S m 14 • DutMe li. Upper Gang. Plain, 1903, i., 48 ; CRUCijEUiB. The 
£Ssh mki, muro, mula sinhi, tara mira, niungra, r^urv^gam, mvMnp, 
^amsu, , , cultivated throughout the plains of India 

S The Wailed Eadish 

Tuudatns, IAnn.),ie commonly cultivated in Western India and the 

Panjab. Sena 1900, 142-3), high and well-drained sandy 

According to Eoy ( P / tlirough the rainy season 

lo^ IS mvMia y frequently ploughed and thoroughly pulverised in pre- 
and after, the land is irequ^my F b middle of August to the 

Sdd^^eM November, 1 I^^er per acre, and the Held is immediately h^rowed. 

rnsmue at the rate of 50 maunde per acre is applied directly after 
tZ'cZ is weeded and irrigated at intervals, and a month after sowing 
Zdv for har3. In many parts of the country it grows larger than an average 
ffood-s^.ed caxrot, and is eaten more as a vegetable than as a flavoring m^edient 
m salad There are, in fact, several distinct cultivated races, the radish most 
common in Bengal being a long tapering root of a prirphsh rather than a scarbt 
tSTBoSim^s description is admirable. “ The root,” he says,^;‘ grows to the 
■ nf fl man’s lee or more, and is only half immersed m the soil. Duthie and 
Fuller allude to its value as a famine food, a crop being rapidly obtained on 
the climatic conditions proving favourable. The root is eaten both raw and 

“Si'S].” rssss ~te ti,. bu. .1., fo, tb. ™ 

pods and the leaves, all of which are eaten. The unripe pods (especi^ly of the 
rat-tailed radish) are boiled and eaten with I'M or cooked m curries, ^d are 
also sometimes pickled. Both roots and seeds yieM on distillation with water 
a otyioU amount of a colourless sulphuraceous Om heavier than water. Ihis 
is used medicinally. A special form is in fact cultivated m Sylhet on accost of 
the sweet oil obtained from its seeds (see Dauous, p. 491). [C7/. Bentham, Be«. o/ 

Twgioni-Tozzetti, Journ. Hort. Soo., 1855, ix., ^ 

Basu, Agri. Lohardaga, 1890, pt. i., 77 ; Banerjei, A^. Cutt^h, 18^, ll^A, 
Dunstan, in Agri. Ledg., 1899, No. 12, 137, 144, 160; Gildemeister ^d HofEmann, 
Volatile Oils, 1900, 417-8 ; Woodrow, Gard. vn Irid., 1903, 

Man. Gard. Ind., 1904, 189-90; Joret, Lee PI. dans L Anttg., etc., 1904, u., 265.J 


RHEUM EMODI, W<M.; FI. Br. Ind., v., 56 ; Polygonacba:. 
The Bihubaxh, Hindi-revand chini, dolu, padatn-chal, chukri, archu, chutidl, 
kJiaUum, pamhash, dtsd, ndttu-manjat-chinah-kishangu, etc. , , 

Found wild in the sub-alpine Himalaya of Nepal and Sikkim at altitudes 
of 11,000 to 12,000 feet, and is usually considered to be the source of *h® so- 
called Himalayan Bhubarb. Commercial rhubarb, known as Chinese ^d East 
Indian, is said to be obtained from JR. and palwattim, which ^ow 

in South-East Tibet and North-West China. [Of. Frjevalski, Mongolia, 1876, 
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11 ., 81-6, and note to same by Sir H. Yule, 291-8.] Both Garcia de Orta and Lin- 
schoten state that rhubarb is brought from China (Tartary) through Persia and 
thence to India. The officinal part of the plant is the decorticated and dried root 
or root-stock. Himalayan rhubarb is usually stated to be of little commercial 
importance, and the rhubarb sold in the bazars of the plains is ordinarily affirmed 
to be of an inferior grade to the Chinese drug, and still more to that imported 
from London. Considerable quantities are, however, annually conveyed to the 
plains from the Kangra district of the Panjab. An inquiry in 1894 revealed the 
^t that the exports from that valley came to about 1,000 maunds a year 
Further,_ it was stated to be largely used in the fabrication of certain external 
applications {Pres. Add. Med, Congress, Calc., 7). It is remarked in the Phar- 
^rmcoposia of India that were the Himalayan rhubarb cultivated with due care 
there is reason to believe a drug equal to the Chinese or Turkey rhubarb might 
be obtained. [Cf. Paulies JEJgineta (Adams, transl. and Comment.), iii. 316 • 
app., 478-80; Mesua (ed. Marinus), 1562, 50; Garcia de Orta, CoU' 

xlvm.; Lmschoten, Vog. B, Ind., 1598 (ed. Hakl. Soc.), ii., 101-2; Bovm' 
FL Sin,, 1656, S; Bu Halde, Bist. China (Engl, transl.), 1736, i., t. 17; Turner’ 
BmJ). to 1800, 394; Milburn, Or. Comm., 1813, ii., 516-7; Pharmacog. 

.nh China, 1893, 32-3 ; Ind. Mus, Ann. Pept., 

1894-5, 31 ; Hesse, in Agri. Ledg., 1896, No. 29, 289, etc.; Pept. Cent, India, 
Drugs Comm., 1901, i., 144.] ^ 


RHIZOPHORA MUCRONATA, LmuF.; FI. Br. Ind., ii., 
435 ; Gamble, Man. Ind, Timbs., 1902, 332-3 ; Praiii, Beng. Plants, I, 475 ; 
Ehizothokejs. Tbe Mangrove, Jcliamo, bhora, rdi, 'kunro, upu-^oma, byii, 
6 aAan, etc. A small evergreen tree of the muddy shores and tidal cre&s 
of India, Burma and the Andaman Islands. 

The Babk is exported from Mergui to Rangoon, and a considerable trade is 
also done in it from the Perak coast. It yields a Bye and Tak. Samples of 
bark of wuiironata were sent to the Imperial Institute in 1899 {Imp. 
Inst, Tech. Pepts., 1903, 186-90), and wore found to vary greatly in yield of 
tannin, one sample giving over 27 per cent., while another gave only 4 per cent. 
An extract, prepared presumably from the former sample, contained 76 per cent, 
tannin. In the Peport of Forest Administration in Burma (1904-5, 19), mention 
is made of the establishment of a tannin factory in accordance with a system 
recommended by Bunstan, So far the extract thus prepared sold at less than 
it cost. For dyeing cotton, an extract was declared superior to that of other 
mangroves, but much inferior to the best qualities of cutch. The fruit is said 
to be sweet and edible, and a light wine is made from the juice. From the aerial 
roots, salt is occasionally extracted. The wood is reported to be good but rarely 
made use of. [Of. Ind. For., 1897, xxiii, 413; Hooper, in Agri. Ledg., 1902, 
No. 1, 35-6 ; Grass, Berichte uher Land-und Forstwirtschaft in Deutsch Ost Afrika 
1904, ii,, 178-9, 182-5 ; Bull. Imp, Inst, 1906, iii.. No, 4, 345-52.] 


RHUS 5 Jjinn*; FI. Br. Ind., ii., 9—12; Gamble, Man. Ind. Timbs., 
1902, 207-10; B^randis, Ind. Trees, 1906, 196-9 ; ANACARBiAOEiB. A 
geuus of trees or shrubs, indigenous chiefly to the warmei^ temperate 
regions of both hemispheres. All are highly astringent and used as tans. 
Some twelve species are natives , of India and Burma. 

R. Goriaria, U/m. The ^ Sumach Tree of Europe, tatrah, mutchli, sumoh, 
etc. A small tree, wild in the Canaries, Madeira, the Mediterranean region, 
eastward to Afghanistan; often extensively cultivated. Inzenga {Ann. di 
Agri. Sic., etc., Palermo, 1852) wrote an interesting paper on the cultiva¬ 
tion of this plant (translated into English by Sir H. Yule, in Bdinb. Bot, Soc. 
Trans., 1867-8, ix., 341-55). 

The leaves contain a colouring matter, and together with the twigs are largely 
used in Europe for Tanitog. , They are also imported into India, usually from 
Sicily, for use in the large European tanneries. Morocco leather is tanned with 
this material, and it is usually held to be one of the best tans for leathers intended 
for use in bookbinding. 1m ihB Kew Bulletin (1895, 293-6) an account of the 
manufacture of and trade in Sicilian stwnadi’i is given. The leaves ripen about 
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August, when the plant is cut down, spread on the field to dry, and the leaves 
stn^ned ofi and conveyed to the mills. Here the loaves are separated from all 
foreign admixtures and are then ground to powder. This powder is again sub- 
iected to a purifying process, after which it is ready for exportation and use 
as a tanning material. The real sumach is locally known as “ strong,” in con¬ 
tradistinction to a similar plant Imown as sommacco femminello," the leaves of 
which are smaller and of less strength than those of the former, in the adultera¬ 
tion of which they are largely used. [<7/. Journ. Soc. Chem. IndusL, 1902, xxi., 
1207* Priestman Micro. Exam, of Sumach Adulterants, in Journ. Soc. Chem. 
Induk, 1905, xxiv., 231-3; Hanausek, Micro. Tech. Prod. (Winton and Barber, 

transL), 1907, 300.] ^ ^ ^ ^ ^ . 

R. Cotinus, Linn. The Elm-leaved Sumach, tunga, chamat, ami, paan, 
hauru, largd, manu, darengri, erandi, etc. A shrub or small tree of the Suliman 
Range and Western Himalaya to Ivumaon, ascending to 6,000 feet. Throughout 
the area of its indigenous habitat, leaves, bark and wood are all used in Eyeing 
and Tanning, but whether they could be utilised on a commercial scale for this 
purpose is doubtful. Gamble states that the Wood is employed in South Europe 
for hilaid work and makes pretty carvings, picture-frames, etc. In the Himalaya, 
baskets are made of the twigs. [Cf. Henry, Econ. Bot. China, 1893, 42 ; Britton 
and Brown, lllust. El. Northern United States and Canada, 1897, ix., 389 ; Hooper, 
in Agri. Ledg., 1902, No. 1, 21 ; Hanausek, l.c. 246-50.] 

R. succedanea, Unn. The Wild Varnish Tree, arhol, lahhar, shash, tatri, 
raniwalai, serhnyoh, dinghain, arhhar, cliohlu, hala, etc. The galls are known as 
hakar-singi {kahar = the barking deer and singhi or singi == horns), but the true 
galls of that name appear to be those of i*ifftae€a A email deciduous 

tree of the Himalaya, from Jhelum to Assam, at 2,000 to 8,000 feet. 

Kaempfer calls this the Wild Varnish Tree, and says that in Japan the stem 
of this, as well as of JR. veniieiferti, is incised and the exudation collected for the 
manufacture of the varnish used in Japanese lacquer-work. In Japan the 
fruits are crushed, boiled, mixed with the fruit of another tree (said to be Me.ua 
jLmeaitTiteii), and pressed while hot. A w^ax is thus produced which is made 
into candles and sometimes sent to Europe under the name of “ Japan Wax.” 
The horn-like galls caused by insects on the branches and young shoots are sold 
as a substitute for those of JPifitacia and are used medicinally. \Cf. Lawrence, 
Valley of Kashmir, 1895, 76; The Bower Manuscript (Hoemle, transL), 1893-7, 
25, 98; Butt, Mat. Med. Kind., 1900, 140.] 

R. vernieifera, dg. This is the species which yields the famous Japanese 
Varnish. It grows all over the main island of Japan, and also in Bdnsliin and 
Shikoku, but it is from Tokio northwards that it chiefly flourishes. Efforts have 
been made to cultivate it in India, but without much success. The trees are 
propagated either by seed sown in January or February, or by cuttings from the 
roots of vigorous young plants. The juice, from which the varnish is obtained, 
is collected by making incisions on the stem, the punctures being repeated 
every fourth day at successively higher parts. The juice which oozes out is 
scraped off with a flat iron tool. When the tree has been tapped to its top¬ 
most branches, it is felled and cut into lengths, which are tied into faggots 
and steeped in water for ten to twenty days, after which the bark is pierced 
and lacquer collected in the same way as from the living stem. The juice 
thus collected is a tenacious fluid of a grey-brown colour. It is allowed to 
stand and settle, a skin forms over the surface, the better qualities rise to the top 
and the impurities sink. By stirring in the open air, the lacquer dries, absorbs 
oxygen and gains a brilliant black colour. The articles lacquered are invariably 
of wood. The varnish is spread in coats of increasing fineness, the surface being 
repeatedly ground down with hard charcoal and polished with the ashes of deer’s 
horn, and relacquered again and again. The pattern, says Er. Eresser {Edirib. 
Review), is sketched on fibrous elastic paper, which is warmed and fitted to the 
surface to be decorated, when the pressure of the hand is enough to transfer the 
pattern. If the pattern is to be in gold, the outline is then followed by a fine hair 
pencil dipped in lacquer, which acts as a size. When this has so far dried as to be 
sticky, gold-dust is shaken on it from a spoon. From Rein’s detailed account, 
it would appear direct painting of the patterns is also practised for the higher 
class works. [Of. Rein, Indust, of Japan, 1889, 338-78 ; Quin, Lacq. IndusL 
of Japan, in Trop. Agrist., Eec. 1882, ii., 614-7 ; Henry, Econ. Bot. China, 
41; Ernest Hart, Canton Lect., May 27, 1895, in. Journ. Soc. Arts, Sept. 13, 1895, 
876-6; Journ. Soc. Arts., Sept. 11, 1896, 808-9 ; Thorpe, Diet. Appl. Chem., ii., 
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1899, 374 ; Kew. Bull., 1904, 7-9 ; 1906, 138 ; Hosie, Bept. on Brov. Ssu'ch'uan, 

1904, 20 ; Illust. Acc. of Tree and Lacquer inlndo-Chine, Bull. Boon. rindo-CUne, 

1905, viii., 600 ; Tschirch, Die Harze und die Harzhehdlter, 1906, ii., 851-85.] 

HICINUS COMMUNIS, JOinn*; FI. Br. Ind., v., 457 ; Euphoe- I1.E.P., 
BIACE.®. The Castor-oii Plant, Palma Christi, Eicin de Palma Christi, Pt* i*> 
UTCLud, evciYid, Tcmd, hheTefid(z^ hindi, efi, aretci, oreT, TccJc-Iop, dnTctT^ gubci or 
jara, gy'u^idi, nerindci, Tcndi, harnauh, hcizanpr, hSfdn, ind, fund, amayiciJcka^n, 
kottei, ainciddn, cinidi, JiaTalu, Jcesu, Jcyetsu^ etc. These vernacular names 
are mostly derived from the Sanslmt eranda and ruvuka, with the 
alternative anti-rheumatic). The Arabic kMrva, the Persian 

heddn]ir, the ancient Greek kiki and the kroton (Herodotus, ii., ch. 94) 
have had little, if any, inhuence on the origin of the existing Indian 
vernacular names. The name Palma Christi is used by Holland in his 
translation of Pliny {Nat. Hist, 1601, 433). 

A native of the tropics, where it exists as a perennial bush or small Habitat, 
tree. Is in warm temperate tracts an annual and ascends the Indian 
hills to altitudes of 6,000 feet. Its cultivation seems also restricted by 
excessive moisture, the plant becoming again an annual (within the 
tropics), thus allowing of cultivation in the drier months. Rainfall uaiaiau. 
after sowing, however, seems essential to liberal germination. It prefers 
well-drained loams, hence loose sandy or heavy clay soils are alike un- Soil, 
suitable. It is an exhausting crop, especially on the soil resources of 
nitrogen. Is exclusively propagated by seed, and in India, when grown Propagation, 
as a pure field crop, is generally regarded as precarious, owing to 
its liability to being completely devoured by caterpillars. Mackenzie 
{Eri Silk-worm, CacJiar Exper., 1889, in D.E.P.^ vi., pt. hi., 165) 
mentions a case where 30 acres were completely defoliated by 
caterpillars. 

History.—Cultivated throughout India and naturalised here and there near History, 
habitations, distributed throughout the tropics generally, but probably in¬ 
digenous to Africa. It is not, however, uncommon to discover it in the scrubby 
jungles of the outer Himalaya. Huthie speaks of it as naturalised in Merwara ; 
it has been reported as wild and never cultivated in Upper Burma and univer¬ 
sally self-sown in Assam—that is to say, in the gardens and waste lands, where 
its leaves are used to feed an undoubted indigenous silkworm. Taylor (Topog. 
and Stat. Dacca, 1840, 59) speaks of castor as found in the uncultivated parts Early ladiaa 
of the district. In the Susruta A^yurveda, references to the plant are made I^efereiices. 
in such terms as to preclude the possibility of the passage in. question denoting 
an imported drug. Two varieties, a red and a white, are described, thus showing 
personal acquaintance with the plant. Its oldest Sanskrit name, eranda, has 
passed into the most diverse languages and dialects of India (Dutt, Mat. Med. 

Hind., 1900, 231). 

Dioscorides tells us that it was called hroton from the resemblance of the 
seed to the dog-tick, and it is significant that both the plant and the tick bear 
the name Bicinus in Latin (Pliny, Hist. Nat., xl, 34; xv., 7). Galen, Paulus Arab Writers 
j®gineta, Mesua, etc., mention the purgative property of the oil. Avicenna, 

Ehases and other Arab writers add that it is a good application for cutaneous 
diseases and in rheumatism. But it would almost seem as if the Arabs had made 
acquaintance with the plant from India, since they call it simsim-el-hindi (Sesamum 
of India), and, as pomted out by the authors of the Pharmacographia Indica 
(iii., 302), the properties assigned to the plant by the Arabs are those attributed 
to it by the Sanskrit authors. Pliny, moreover, speaks of the plant as not so 
very long ago introduced into Egypt. 

P ew of the early European travellers in India, however, make any reference to the European 
plant. Garcia de Orta and Linschoten are silent. Alton {Hort. Kew, 1789, iii., 377) TraveUers in 
mentions that it was cultivated in England in the time of Turner, 1562. Rheede 
speaks of castor as cultivated in Malabar, especially in sandy situations. Loureiro 
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refers to it as both cultivated and uncultivated in Cochin-China, while Rumphiu© 
savs it errows in Java, being raised in large fields which thus afford much oil. 
It'"would appear that the medicinal oil of the West Indies was imported into 
India for fully half a century prior to any mention of the Indian-grown oil-seed 
or oil being recorded as exported. In 1761 Lewis spoke of the Palma Christi 
seeds being rarely found in the English drug-shops and the oil scarcely known. 
In 1764 Peter Canvane, a physician in the West Indies, published a Dissertation 
on the Oleum Palmm Christi, etc., giving Oleum Ricmi, in which he strongly 
recommended its use as a gentle purgative. It was shortly after 1788 admitted 
into the London Pharmacopoeia. Woodville {Med. Bot., 1790 (ed. 1832), iii,^ 
624-8) speaks of the oil as having lately come into frequent use. It was at. 
the time obtained from Jamaica. In 1804 India imported 20,207 lb. of the 
oil, and as late as 1808 took 3,503 lb. Gradually, however, it seems to have been 
discovered that India itself produced the medicinal oil, and the exports in 1813 
were valued at £610, and in 1819 at £7,102. Fifty years later, the exports of 
the oil had expanded from 2,000 to 100,000 gallons. No mention is made of the 
traffic in the seed, but it is thus evident that the European demand for this oil-seed 
and oil from India is quite modern. [Cf. Joret, Les PI. dans DAniiq., etc.,. 
1904, ii., 270.] 

CULTIVATION. 


VARIBTIBS AND CULTIVATED RACES, —Botanical writers allude to the 
multiplicity of forms that exist as proof of -the antiquity of cultivation. Muller 
(in De Candolle, Prod., xv., pt. ii., 1016-21) forms sixteen varieties or rather 
cultivated states that merge from the one to the other, but which are often 
agricultural forms of considerable value. Roughly, these have been grouped by 
most writers under two great types—(a) a tall bush or small tree of perennial 
growth, usually planted as a hedge or in lines through the fields where it afford© 
desirable shade to other and more valuable crops. This gives a large seed with 
an abundance of inferior oil. (6) The other, an aimual plant sometimes grown 
as a pure crop, though more frequently in mixed cultivation. It gives a small 
seed, the better qualities of which by an expensive and more careful process of 
expression afford the superior qualities of the oil of commerce, some of the finer 
grades of which constitute the medicinal oil of European pharmacy. The 
former, from its being extensively used in India for illuminating purposes, is 
often called “ Lamp Oil,” but it also finds a place as a valued lubricant. 

Frequent mention is made, by writers on this subject, of a third important 
grade, namely a castor which by special selection has come to yield a seed that 
contains no poisonous principle, the oil of which is edible. Smith {Oontr. Mat. 
Med. China, 1871, 55), for example, says that a “species or variety of 
is said to have smooth fruit and to be iimocuous.” In Alrmadabad I collected 
(in a garden) a perfectly smooth-fruited form, the leaves of which were suffused 
with a white farina that gave them a remarkable glaucous appearance, I was 
told the oil of that plant could be used in cookery. 

Bengal. —Mukerji {Handhooh Ind. AgrL, 1901, 276-86) says that cultivation 
is chiefly in the Patna and Bhagalpur Division. There are three forms grovm— 
a small, a medium, and a large-sized plant. The first and last a.re sown in Hay 
to July and grown with some hhadoi crop. The seed is ripe in January and 
February. The winter variety is sown in September and gathered in March- 
April. This yields a larger proportion of oil than the hhadoi crop. On dear ah 
lands the cost of cxiltivation is little and the yield large. Red soils situated at 
the foot of the hills are specially chosen, but it is an exhausting crop, and should 
not be grown more frequently than one© every five or six years. It is never 
inigated, all the cultivation deemed necessary being a ploughing between the 
rows of plants to keep the weeds down. Picking usually takes place from the 
seventh to ninth month after sowing. When grown with other crops the yield of 
cleaned seed per acre is about 250 lb., and when grown by itself, 500 to 900 lb. 
It is generally held that the large-seeded varieties yield the best ordinary lubrica¬ 
ting and lighting oils, and that the small-seeded afford the finer grades, especially 
those used for medicinal purposes. \Cf. Banerjei, Agri. Cuttack, 1893, 88-9; 
Roy, Crops of Beng., 1906, 84-6.] 

Assam. —^Basu, writing on the possibility of castor being grown in con¬ 
junction with indigo and tea, says that in the Assam valley it is never grown 
for its seed, but always for the leaf, which is used for feeding the eri silkworrh 
(p. 1005). There are two varieties of the plant (a) the era and (h) the Bengali era. 
The former is indigenous and the latter introduced—a taller and stouter plant. 
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SUPPLEMENTAEY TO INDIGO 

C^eaeraily the crop is allowed to be self-sown, and is found in small patches in the 
.gardens of those who rear the silkworm. The seed is allowed to shed and run 
waste, but occasionally careful people collect and sell it. The plant is found 
everywhere in Assam, though much less abundant in the Surma valley. It is 
.also grown by certain of the hill tribes, such as the Garos, Mikirs, Kukis, chiefly 
also for rearing the silkworm. Hindus do not engage in the production of eri 
silk, and its traffic is mainly in the hands of the Kacharis and Meches in the north 
of the Kamrup, Goalpara and Darrang districts, and accordingly the plant is 
most prevalent in the tracts of country occupied by them. But it is nowhere a 
regular field crop. No oil is extracted from it in Assam. In Tezpur and 
the Khasia and Jaintia hills, experiments were conducted, but the crcms were 
destroyed by insects to which the plant is peculiarly prone, hence the opinion 
that when grown in large quantities it is a precarious crop {Physical and 
'Political Geog., Assam, 37). 

United Provinces.— bx the recent inquiry into castor as a possible 
supplementary crop mth indigo, Mr. Moreland observed that he was un¬ 
able to say if it would pay, since a raU crop is usually taken after indigo, 
and this could not be the case were the land occupied with castor. So 
far as known,_ it is never sown mixed with indigo. Moreover, indigo does 
not require nitrogenous manures, so that the cake would have no special 
value to the indigo planter. Subsequently (in 1903) Mr. Madi (Assistant 
Director of Agriculture) wrote a note which a'fEords full particulars regard- 
ing the methods of cultivation, harvesting, extraction of oil, cost of culti¬ 
vation, aird diseases. It would appear to be grown all over the provinces, 
on almost every kind of soil, though chiefly on rich loams. It is generally 
sown as a subordinate crop in the rainy season with hdjra, arhar, judr or 
cotton, and, at thebeginning of the cold season, with gram, wheat and barley. 
It is not uncommon as a hedge to sugar-cane fields, being in that case sown 
in March or April. It is seldom raised alone to any extent, except 
perhaps in Allahabad, where the hhadar lands, on the banks of the Jumna, 
are often devoted to it. Castor is also largely used as a first crop on newly 
laid out gardens, perhaps to secure shade for young trees, for which 
purpose it is also occasionally grown by market gardeners. 

In the khanf time a furrow is thrown up parallel to the sides of 
the field, and seed cast into this at a distance of every 3 feet. By the 
return course the seed is covered over. This system is carried throughout 
the field, the furrows being 6 to 10 feet apart, and when the sowing of 
castor is thus completed a higher ploughing is given over the entire field 
and tlie cMef crop sown. Occasionally tlie castor is cultivated on the 
ridges that separate the water-beds, in irrigated land, and in that case, as 
also when sown as a hedge to fields, the seed is usually dibbled by hand. 

The crop ordinarily takes eight to twelve months to mature. The small- 
seeded varieties ripen earlier than the large. The crop sown in March or 
April along with sugar-cane takes the full twelve months, while that sown 
after the rainy season is harvested in ten. The plants begin to produce 
ripe fruits in seven or eight months, and picking thus commences about 
January and continues till April. Mention is often made, in connection 
with Oudh, of the existence of a form with dark-brown seeds that is 
specially rich in oil. 

The fruits are collected and stacked in the corner of a house, and 
Covered over with straw or cloth. After six days the capsules soften and 
the shells decay. They are then exposed to the sun for two days and when 
well dried the shells split open, or if they do not open naturally they are 
beaten with a mallet until the shell separates from the seed. The fruits of 
the larger forms are buried in a pit excavated in the dung-heap, and the 
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montli closed in with, straw. After a week the fruits are removed from 
the pit, and the shells separated from the seeds. In some parts of the 
country the hunches of fruits are for some time then exposed to the sun. 

A vigorous plant yields as much as 8 to 10 seers of seeds in a season, 
but those grown as hedges do not usually yield more than | to 2 seers a 
year—the flowering being hindered by a deficiency of light and air. Usually 
the plants are cut down after yielding their crop, but when grown in 
gardens or near the homesteads they may afford a second or even a third 
crop in succeeding years, but in that case they are cut down each year to 
within two feet of the ground, the result being that they throw out numer¬ 
ous branches and give a large crop, though with an inferior quality of seed. 
In the third year the crop is poor both in quantity and quality. The 
average yield for an acre is 8 to 12 maunds the first year and 12 to 18 
mauncis the second when grown pure, or 4 to 6 maunds as a mixed crop. 
The produce sells at about Es. 4 a maund. 

The strongest and largest stems are used as timber (rafters) for thatch¬ 
ing, and are also made into pokers for sugar-cane-boiling furnaces. The 
dried stems and husks are used as fuel or converted into charcoal and 
worked up in fireworks. The green leaves are eaten by cattle with ap¬ 
parent relish, and are believed to increase the flow of milk in cows and 
buffaloes. The cost per acre of pure cultivation is Es. 24-2-0. If the acre 
produces 10 maunds, sold at the low average of Es. 3 a maund, and allow¬ 
ing Es. 5 as the price of the stems, fuel, etc., obtained, the balance over cost 
of production would show a net profit of Es. 10-14-0. 

Mr. Hadi mentions several caterpillars which eat the leaves and young 
shoots ; an aphid which does much damage to the flowering shoots and 
young leaves ; white ants which do much harm—in fact the castor-oil 
plant is more subject to their depredations than is any other regular crop ; 
lastly, castor is much injured by frost, [Cf. Duthie and Fuller, Field and 
Garden Cro^s, 1883. pt. ii., 38-9,t. 43; Maxwell-Lefroy, Mem, Dept, AgrL 
Ind., 1907, No. 2.]' 

Central Provinces and Berar. —There are two varieties ordinarily grovn—(a) 
large-seeded, raised as a rainy season crop; [h] small-seeded, grown as a cold- 
season crop. Some few years ago (1899-1900) an estimate was made of the area 
under both crops, and it was then found the total came to something like 67,845 
acres. It is included in official statistics under the heading of “ Other Oil Seeds,” 
which in the kharlf season of 1905 occupied 262,477 acres, and m the rahi 85,183 
acres. Tlae districts of chief production are Betul, Baipur and Bilaspur. The 
large-seeded plant usually occupies waste or fallow patches in cultivated land. 
Any. kind of soil suits it so long as it is well drained. The small-seeded variety 
is sown as a regular field crop in the month of September, about 16 to 20 lb. of 
seed being required to the acre. Sandy loams are preferred, and black cotton soil 
does not suit it. The seed is sown with a drill plough. One weeding is con¬ 
sidered desirable when the plants are about 6 to 12 inches high. The crop is 
harvested in March as the pods are found ripe enough. The outturn is about 
500 to 600 lb. per acre of cleaned .seed. The seeds usually sell at 20 lb. per rupee. 
The oil is manufactured locally to but a small extent, to meet the demands as a 
lubricant for cart-wheels and preservative for leather. \Cf. Sly, NotOy 1901.] 

Panjab, —The plant is nowhere systematically raised as a crop in the Banjib, 
but exists (mostly self-sown) on embankments near canals, especially in Jhelum 
and Gurgaon. It is mentioned as abundant on the Jharsa and Baisina Bunds. 
The people pay no attention to it nor make any use of its seeds. Mr. I. H. Burkill 
contrasts the castor-oil plant of Baroda with that of the Northern Panjdb and 
Kangra, and adds that the latter is different from the ordinary form of the plant. 
The oil-mill at Lahore manufactures approximately 30,000 cwt. of this oil a year, 
the seeds being procured mainly from the United Provinces. An oil-mill has 
recently been opened in Delhi, and a demand ior the seed thus exists that may 
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lead to extended cultivation. The oil is largely used for lubricating cold ma- Uses of the Oil. 
chinery and as an illuminant in railway carriages, hence most of the Railway 
Companies in India manufacture their own oil. It is supposed to give a clear 
light, to be highly economical since it burns slowly, gives little smoke, and does 
not generate heat sufficient to make it dangerous. Aitchison {Afghan. DeMm. Aighan 
Comm.) 1885 ; also Notes on JProductSy etc,, 1890, 175) says the plant is cultivated Production, 
along the banks of irrigation channels and margins of melon, cotton and tobacco 
fields, the seeds being collected to afford an illuminating oil. The seeds aro 
crushed among cotton-wool, and the wool, saturated with oil, is subsequently, as 
required, made up in the form of tapers {maluh). 

Bombay and Sind* —In 1899-1900, 44,094 acres were sown and 25,265 Bombay, 
matured a crop—^in Bombay proper, none having been recorded for Sind. 

In the following year, 65,646 acres were under the crop, but no mention 
was made of the proportion that was non-productive. In 1901-2 the 
cropped area was 109,475 acres, and in 1902-3 it stood at 119,049 acres. 

The following year it had declined to 94,257 acres ; in 1904-5 there was 
a still further shrinkage, namely to 72,599 acres, but no mention of a 
Sind production, and in 1905-6 to 64,878 acres with 454 acres in Sind, 
practically all in Thar and Parkar. Mollison {Textbook Ind. Agri., iii., 105-8) Paces, 
says both perennial and annual varieties of the plant are met with in 
India. The annual forms are rabi crops in Bombay Presidency, and the 
plants are veiy much smaller than the perennial, which are kharif crops. 

The latter grow with great rapidity, and a year’s growth produces a tree 
15 to 20 feet high. The foliage, branches and stems, according to variety, variegated 
may be bright pale green, or green tinged with red, bright shining red, 
or bronze purple. Forms with the last-mentioned description of foliage 
are often grown as decorative plants in gardens. Mollison also states that 
the seeds vary in size and markings. One Bombay variety has large 
seed, black in colour, with tiny specks of white. The perennial varieties 
are chiefly grown along irrigation water channels, on the borders of sugar¬ 
cane and in highly cultivated market garden land, and a plant soon gains 
the dimensions of a tree.” The seed is sown, as a rule, about July. The Seasons, 
shade which the perennial castor affords to ginger, turmeric, sugar-cane 
and other such crops is often valued. Perennial castors are easily culti¬ 
vated and readily escape from cultivation, and consequently are often 
found wild in many localities. 

‘‘ The plant does best in deep free working soil. The very best crops soils, 
in the Presidency are produced on the bhdtha (alluvial) soils which fringe 
the course of the Tapti in Surat.” “ In the sandy goradu soils of Northern 
Gujarat, a sprinkling of castors is usually found in the subordinate mixture 
(kaihol) of cereal crops sown in kharif season.” “ The rabi crop (a com- Mixed Drops, 
paratively dwarf plant) requires soil of difierent character. A retentive 
clay soil or the soil of moisture-holding rice beds is suitable. On black 
soil the rahi crop is generally sown mixed with tuver, til or with gram, and 
this mixed crop is generally the sole crop of the year. In this case the land 
is well fallowed during the rains, and the mixed seed is sown in September. 

In rice-beds, castors and vdl or castors and gram are second crops sown in 
October or as soon as possible after the rice is removed.” 

Castor has been grown alone on the Nadial Farm, and the best outturn Tieid. 
obtained, Mollison observes, was 1,390 lb. of beans per acre; and this was 
in a specially favourable year. The kharif (perennial) crop is very hardy, 
especially in fairly deep soils. It, however, does best on rich garden land 
freely manured and watered. Mixed castor and ground-nut is a charac¬ 
teristic kharif crop. An experimental crop of this nature at the Surat 

919 



RICINUS 

COMMUNIS 

Madras 


Madras, 

Areas. 


Seeds Ground. 


Burma, 

Not Cultivated. 

Oil. 

Yield. 


Metiiods of 
Extraction, 


Purification. 


THE CASTOE-OIL PLANT 

Farm yielded 767 lb. castor bean per acre, worth Rs. 43-14a., and a good 
ground-nut crop with castor might yield in addition 2,500 lb. nuts per acre. 

Madras.—ThQ Madras Board of Revenue unofficially furnishes the 
area under castor for the five years ending 1900. It may be useful to 
review the figures in question. The area under the crop might be regarded 
as shrinking. In 1895-6 it occupied 751,173 acres, and in 1896-7 it was 
produced from 782,135 acres, but from that date it would almost seem to 
have declined, until in 1899-1900 it was returned at 600,214 acps. The 
districts of greatest production are Anantapur, 128,476 acres in 1895-6 
and 74,422 acres in 1899-1900 ; Bellary, 111,599 and 90,227 ; Cuddapah, 
110,091 and 87,023 ; Karnul, 94,517 and 65,924; Kistna, 91,325 and 
80,804 ; Nellore, 50,880 and 42,729 ; and Coimbatore, 39,470 and 34,567 ; 
the figures shown indicating the acreage in the years in question. The 
returns for the year 1905—6 show the area to have been 380,100 acres, or 
32 per cent, less than the average of the ten years previous, which came 
to 563,100 acres ; and the chief production was in the Deccan. 

Francis {Gaz. Bellanj, 1904, 111) describes a method of grinding the 
seeds which prevails in that district. A machine is used like that com¬ 
monly employed for making mortar, and consists of heavy stone wheels 
dragged rouzid by bullocks in a circular stone-lined channel in which the 
seeds are placed. The paste so resulting, he adds, is boiled with water and 
oil rises to the top and is skimmed off. The stench caused is, however, 
most ofiensive, and the cake obtained is used as the fuel for roasting the 
next batch of seeds. [(7/. Shortt, Man, of Ind. Agri., 241-5; Castor- 
Bean Crop, issued by Board of Rev., 1899-1905.] 

Burma. —The Director of Land Becords observes: There is no trade in 
castor-oil by land or by sea, except that imported as medicine or in a semi-crude 
state for lubricating purposes. The plant grows wild over a large area in Upper 
Burma.” “ The plant is not cultivated in any part of the province.” 

EXPRESSION OP OIL. 

It has still to be confessed that the report written by Col. Hawkes, in 
1853, is the only authoritative statement that has appeared. Hooper 
{Rept, Labor. Ind. Mus. (Indust. Sec.), 1903-4,26-7) gives certain practical 
.results. Two samples of Nairobi (British E. African) seed were examined— 
the larger form yielded 47*35 per cent., the smaller 43*35 per cent, of fixed 
oil by ether extraction. Dubard and Eberhardt obtained an average of 
46*19 per cent, with East Indian castor seed, and by the ordinary crushing 
and heating with water about 37*40 per cent, of oil is extracted. Leather 
{Mem. Dept. Agri. Ind., 1907, i. {Chem. ser.), 32-5) gives the results of 
numerous examinations. 

Bengal. —N. G. Mukerji remarks that there would appear to be four 
methods of extracting the oil practised by the people of Bengal. (1) The seeds 
are crushed in a screw-press with horizontal rollers and the resulting pulp pressed 
in gunnies. The cold-drawn oil thus obtained amounts to 36 per cent. ^ (2) The 
seeds are roasted, pounded in a mortar and placed in four times their volume 
of water kept boiling. The mixture is constantly stirred, and the oil skimmed 
oiff as it rises to the surface. (3) The seed is first boiled, dried for two or three 
days, then pounded in a mortar and boiled in four times its volume of water kept 
boiling, and the oil skimmed as in (2). Lastly (4), the seed is soaked overmght 
in water, ground in the morning in a gunny, and then squeezed within cloth 
till the oil has been obtained. It is generally stated that cold-drawing with proper 
machinery is the best and most profitable method. The kernels are pressed in 
gunny bags and the oil is thereafter bleached by exposure to the pun, which causes a 
sediment to precipitate. The oil is then filtered through vegetable charcoal and 
fiannel bags. In some cases a fire is placed underneath the machine in which the 
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CALCUTTA AND MADRAS MTT,T.s! 

bags are being pressed. This is said to increase the yield by 10 per cent but it is be¬ 
lieved some of the noxious properties of the seed are then Hable to pass into the oil 
The castor-oil mills of Calcutta use up on an average close on 700 000 cwt" 
of seed, dra-wn mainly by the railways from the province of Bengal and from 
the United Provmces. The quantities obtained from the other provinces are 
inconsiderable. The toge-seeded form, which they mainly use, comes from 
the pro\-moes named, while the small-seeded is derived from Madras, beino- mainlv 
imported by coastwise steamers. There were in Bengal 75 oil-mills tlmt gave 
in 1904, employment to 2,836 persons.^ These doubtless are mainly Calcutta 
mills, concerned cmeny, if not entirely, in the production of castor, and furnish 
the quantities of that oil exported from Calcutta to foreign countries As com¬ 
pared with these figures, Madras had 24 oil-mills that employed 1 476 persons 
during 1904, but these are not by my means so largely castor-oil nfills as is the 
case m Calcutta. The total of the oil-mills m all India came, in 1904 to 112 so that 
ttie Calcutta and Madras series represent by far the major interests in the traffic 
During that year Bombay possessed only two oil-mills with 226 employees 

t/aited Provinces.— Two different methods of extracting the oil prevail in 
these provmces. In one the seed is pounded and boiled, and in the other pressed 
m a mill. The former is the method which might be described as pursued bv 
small growers and for domestic purposes, ^ 

The_ seeds are cleaned by various processes, roasted, pounded, and then 
boiled m water The oil rises to the surface and by different contrivances is 
skimmed off or decanted, and the boiljng continued, the mixture being repeatedly 
stirred until exhausted of its oil, the last dregs rising to the surface as the fluid 
cools. The water mixed with the oil is next removed by reboiling until it 
evaporates ; the impurities at the same time sink to the bottom, while the pure 
decanted. The hhurjis (or professional grain-parchers) 
are the persons who by caste are alone permitted to roast castor-oil seeds and 
prepare the ml by the above method when required for commercial purposes. 
^1 others would be outqasted were they to engage in the traffic, except for purely 
domestic necessities. ^ f j 

described. About 

15 seers are cleaned ^ husked by beating with a stone, the result being about 
12 seers of kernel. That quantity is then placed in the ordinary wooden oil- 
of boilmg water is then added and the outlet of the mill 
plugged up imtxl about half a seer of oil has been formed—or, say, after the 
f ^ ^2 minutes. Meanwhile, also, the^contents of 

the flow ^ oonst^tly heated by means of a burning torch, since heat faeflitates 

wV tha* collects from the mill is removed, heated, and again 

unS V further«^aration, and this is repeated 

to ^driv^ I'®! beea exhausted. Tbq whole of the oil is then boiled 

produJfd and cause the precipitation of the impurities. The ofl 

produced under tffis method is regarded as superior to that obtained bv the 
boiling process. The average yield is about 33 per cent. ^ 

European Machinery and Methods .— Here and there all over the countrv 
castor-oil is manufactured by modem Europe^ 

Ma^s fffi the“littorTr«.^ Calcutta and 

and Co^batorif** ® more e^ecially at Godavari, Kistna, Nellore 

Ki.® j, Europe and America improved and expensive ma- 
®the standard of the oil as well as lowered the cost of oroduction, 

fbllowld *in India^fli^^ competitaon h^ told seriously on the antiquated methods 
loJiowed in India as a whole {CapUal, Jan. 24, 1894). It has, for example 

*'^® s®®^' s^ce the husk neither absorbs oil nor 
w the whole seed, 41-93 per cent;' of oil may be ob- 

Wrtrf-.r ^ newer and more satisfactory systems. These a 

hytoulic press but dispense with crushing-rollers, kittle, mouldi4 mSTand 
cloths-economics that have effected a griat 3 avi;g on the older 

mnra Uscs.—Tte Oil is largely burned, some few years ago 

more extemiyely than at the present time. It is believed to give a 
fengiter hght than other vegetable and mineral oils, and to 
to thirty years ago, at mosl, every 
r ^ 1 Wealthier Natives as weU, employed 

either castor-oil or cocoa-nut oil exclusively for house illumination (see 
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THE CASTOR-OIL PLANT.; : 

Oils, p 812). The value of castor-oil as a preservative has long been 
known, and on that property depends its employment on leather goods of 
all kinds, also as a lubricant for machinery. _ It is frequently employed by 
the Indian dyers as an auxiliary in certain tinctorial results, and similarly 
by cahco-printers. The ordinary Native oil is sold in the United Provinces 
at Rs. 10 to 16 per maund, the price of course varying with the quality, but 
the medicinal oil and the purer grades may fetch as much as Rs. 24 to 
27 a maund. Medicinally the oil holds an important position, and the 

white seed is specially preferred for that purpose. _ . 

Turkey-red Oil, —This is a specially prepared oil used in mordanting alizarin- 
dyed fabrics and for dressing tanned leather. The extent to which the Indian 
manufactnrers are using that dye may be judged of by the demand. A 
difficultv was long felt in turkey-red dyeing to obtain an oil that would 
diffuse readily in water. By the old process the fabrics and yarns to be 
dyed.had to be soaked in oils for a week or more. By the use of a sulpho- 
ricinate of soda the objects of the oil mordant maybe attained expeditiously, and 
turkey-red dyeing has thereby been greatly simplified. Almost any oil may be 
employed, but Indian castor has been foimd the most suitable, and may be said 
to enjoy a monopoly in meeting this new and increasing requirement. It may 
be suggested that a profitable opening exists for the manufacture and exportation 
of turkey-red oil in place of having to import the supplies required by the Indian 
dyers. [Cf, Blount and Bloxam, Chem. for Bngin, and Manuf., etc., 1900, 235-6.] 

Castor Oil^cake.—ThQ oil-cake is regarded as a good fuel, but it is 
never given as food to cattle. Is fairly largely used by cobblers for 
stuffing tke soles of tke shoes they make or repair. The cake is generally 
stated to contain the whole of the poisonous property of the seed, hence its 
not being used as an article of cattle food. It is, however, rich in nitro¬ 
gen and therefore much in demand as a manure, especially for potato and 
sugar-cane. In some parts of India the cake, and even cheap castor-seed, 
are used in the manufacture of gas, which is treated exactly like coal-gas, 
and is in some respects superior to it. Where coal is scarce and expensive, 
this utilisation of castor is deserving of more consideration than has as yet 
been bestowed on it. 

TRADE IN CASTOR SEED AND OIL. 

Foreign. —It is significipt that Milburn, in 1813 to 1825, should say 
nothing of the Exports of c^tor-seedfrom India, though he makes mention 
of a small traffic in the oil. Hawkes states that the average export of 
castor-oil during 1850-5 came approximately to 100,000. gallons. By 
,1878-9 the exports of the oil were 2,119,755 gallons, valued at Es. 31,53,969, 
and of the seed 74,214 cwt., valueci at Es. 5,00,056. Ten years later these 
items were (1888-9): oil, 2,092,913 gallons, valued at Es. 20,31,467, and 
seed, 585,769 cwt., valued at Es. 31,28,741. The exports for the five 
years 1902-7 were as follows:—1902-3, oil, 2,073,573 gallons, valued at 
Es. 24,68,222; 1903-4, 1,916,200 gallons, valued at Es. 20,83,239 ; 1904-5, 
1,632,106 gallons, valued at Es. 16,43,982; 1905-6,1,432,108 gallons, valued 
at Es. 17,12,088 ; and 1906-7, 1,445,636 gallons, valued at Es. 22,22,015* 
Similarly seed :—1902-3, 1,751,688 cwt., valued at Es. 92,05,666 ; 1903-4, 
1,566,838 cwt., valued at Es. 69,19,562; 1904-5, 1,460,908 cwt., valued 
at Es; 69,15,892; 1905-6, 1,298,624 cwt., valued at Es. 78,66,786 ; and 
1906-7, 1,505,059 cwt., valued at Es. 1,14,16,925. 

It would thus appear that since 1888-9 the quantity of castor-oil 
exported has declined by fully half a million gallons, but the price has 
considerably improved. The traffic in castor-seed, on the other hand, has 
very materially increased within the period indicated, namely from 
half a million to one and a half million cwt. These circumstances thus 
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seem to show that the Indian castor-oil mills are not advancing with 
the world’s demand, an indication apparently of defective methods, or of 
want of capital and enterprise in keeping up with the improvements in 
production efEected in Europe, This subject seems well worthy of serious 
consideration. India enjoys a distinct position of advantage in the 
production of the seed, and an export of so bulky and weighty a product 
could only be profitable through greater returns in the oil-production. 
The exports in oil go almost entirely from Bengal, Madras coming next 
with about a tithe of the Calcutta traffic. The countries to which exported 
may be best illustrated by the figures of 1905-6 in gallons To Australia, 
293,677 ; to Natal, 255,528 ; to the Straits Settlements, 201,169 ; to the 
United Kingdom, 191,034; to New Zealand, 111,748; to Mauritius, 
105,867 ; to Cape Colony, 92,070 ; to China (Hongkong), 68,392 ; to all 
other countries, the balance on the total of 1,432,108 gallons. 

The expansion in the traffic of castor-seed has been remarkable. The 
record year was 1902-3, and since then the quantity has somewhat 
diminished, but in 1906-7 the price realised considerably improved. 
France formerly was the chief consuming country, but within the 
period named the demands of the United Kingdom have greatly in¬ 
creased, as also those of Belgium, Italy and Germany, while France 
has fallen ofi materially until it occupied in 19(34-5 the third place, 
and in 1905-6 the second place among the receiving countries. Bom¬ 
bay is the chief exporting province: out of the total of approximately 

million cwt. the western capital supplied fully one million, the balance 
having gone from Madras and Sind. The producing regions for this 
export traffic would appear to be the Nizam’s Territory and Bombay 
Presidency, which between them supplied 99 per cent, of the total amount 
exported from Bombay town. The balance is derived from the Central 
Provinces and Berar. Hyderabad is the chief centre. The Karachi 
exports are doubtless Panjdb and Kajputana castor-seed, since, as already 
shown, practically no castor is grown in Sind. Bengal exports no castor-seed. 

[Of, Dioscorides, Codex. Vindoh., i., t. 170v. (an admirable picture and perhaps 
the oldest representation of the plant extant); Paulus Mgineta (Adams, transl.), 
1847, in., 170; Tragus, De Stirp. Hist., 1552, i., 288 and pL ; Mesua (ed. 
Marinus), 1562, 88 and pi.; Ckisius, Hist. Hxot. PL, 1605, 299 ; Rheede, Hort, 
MaL, 1678, ii., 57-9, t. 32; Hunting, Phyt. Curios, 1696-1702, 45, t. 234; 
Elizabeth Blackwell, Curious Herb., 1739, i., 143 ; Labat, Nouv. Voy, avi>x Isles 
de VAmer., 1724, i., pt. ii., 211 ; Rumphine, Herb. Amb., 1750, iv., 97, t. 41; 
Milburn, Or, Comm., 1813, ii., 208 ; Taleef Shereef (Playfair, transl.), 11; Bentham, 
Pev. of Targioni-Tozzetti, in Journ. Hort. Soc., 1855, ix., 154-5; Be Candolle, 
Orig. Cult. Plants, 422 ; Rawlinson, Hist. Ancient Egypt, 1881, i., 54; Nicholls, 
Textbook Trop. Agri., 1892,229-33; Merrill, Castor Bean in India, ; also 
Pev. in Journ. Soc, Arts, 1894 ; Board of Trade Journ., March 1894 ; Pharmacog, 
Ind., 1893, iii., 301-11 ; Agri, Ledg., 1894, Ko. 17 ; Kanny Lall Bey, Indig. 
Drugs Ind., 270-5 ; Sadebeck, Die Kulturgew. der Deut. Kolon., etc., 1899, 
235-7; Semler, Trop. Agrik., 1900, ii., 493-506; Jumelle, Les Cult, Cohn. 
(Indust.), 1901, 114-8; Mollison, Textbook Ind. Agri., 1901, iii., 105-8; Bubard 
and Eberhardt, in UAgri. Prat, des Pg^ys Chauds, 1901-2, i., 313-26 et seq.; 
Collett, EL Sim., 1902, 443 ; Wiesner, Die Pohst. des Pflanzenr., 1903, i., 516-7; 
ii., 751-4 ; Prain, Beng. Plants, 1903, ii., 952 ; White and Humphrey, Pharmacop., 
1904, 324; Brandis, Ind. Trees, 1906, 593.] 
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ROPES AND CORDAGE. —^Many fibres are used for this purpose Ropes and 
by the agricultural communities and hill tribes of India. Rural people Cordage, 
are never, in fact, at a loss to find a bark or twig that may be extemporised 
into a fairly strong green string, quite suitable for tying bundles or even 
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repairing cattle-yokes. And many sucK plants are often utilised in the 
systematic preparation of the ropes offered for sale at tke village skops 
or market-stalls. More rarely they are specially cultivated, in small plots 
or strips tkrougli tke fields, as kedges on tke borders of fields or by tke 
water-courses and creeks. It migkt in perfect fairness be said tkat 
many of tke discoveries regarding tke fibrous resources of India were 
tke outcome of tke demand for serviceable ropes to be substituted in 
tke Britisk and Indian na\des for Russian kemp. Roxburgk, tke great 
pioneer in economic botany, wrote a special report of Ms experiments 
and discoveries (see Cannabis, pp. 253-4; also Linum, p. 722). This was 
followed by many otker publications (Royle, Fibrous Plants, 1855, 19-26 ; 
Baden-Powell, P6. Prod., 1868, 476-7 ; Gee, Monog. Fibrous Manuf., 
11-3). Tkese and suck-like works give numerous details of tke indigenous 
fibres and tke local metkods pursued in tkeir utilisation. Tke reader 
skould, tkerefore, consult tke articles under tke following rope and cordage 
plants : —- 

Abroma (p. 1). 

Abutilon (p. 2). 

Agave (pp. 35, 43). 

Aquilaria Agalloeha (p. 74), 

Boekmeria (pp. 146, 152, 159). 

Calotropis (p. 207). 


Hibiscus (p. 630). 
Laportea (p. 162). 

Linum (pp. 722-5). 
Malackra (p. 755). 
Maoutia (p. 163). 
Marsdenia (p. 774). 
Musa (pp. 789-90). 
Pkcenix (p. 884). 
Saccharum (pp. 929-30). 
Sarcochlamys (p. 163). 
Sesbania (p. 988). 

Sida (p. 991). 

TJrtiea (p. 163). 
Villebrunea (pp. 164-8). 


Cannabis (p. 255). 

Cocos (Coir) (p. 356). 

Corckorus (p. 411). 

Crotalaria (p. 435). 

Daphne (pp. 486-7). 

Debregeasia (pp. 160-1). 

Girardinia (p. 161). 

Gossypium (Cotton) (p. 622). 

Grewia (p. 624). 

Tke Indian rope manufacturers who prepare cordage and rope by 
European machinery employ a comparatively Small number of these 
fibres. They obtain local supplies of coir, jute, 5a5^-kemp, cotton, and 
Deccan-kemp, but as a rule import agave and sisal, hemp (Russian), and 
Manila. India has recently begun to grow Agave on a large scale, and 
tke local production, if it has not already checked tke imports of that 
fibre; may shortly be expected to do so. The* production, of Manila hemp 
cannot be said to have been quite so successful. Recently attention has 
been drawn to tke possibility of using linseed, stems (flax), in tke pro¬ 
duction of cheap fibre to be used up' in tke growing demand for cordage 
as “ binders.” One of tke jute-mills ‘ of Calcutta made^ the attempt 
some few years ago to contest tke large Indian market for cheap and 
neat European-made string,, by producing varioUs qualities of cordage, 
done up in balls after the familiar fashion and' in various colours. 
Jute rope is also; to some extent, made at the- roperies, and cotton 
ropes have for long been used by tke tent-makers as being more ser¬ 
viceable for tkat purpose than any otker class of ropes. Tke otker rope 
fibres of tke above enumeration are almost exclusively employed by the 
people of In and of tkese perhaps few are more important 

Or more extensively employed, especially in North India, than munj, 
and in South India than coir.' For fisMng-lines and extra strong and 
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Cabbage Bose 

fine cordage, tlie fibres in most general use are Bwhmeriaf Calotropis 
and Crotalaria, 

Trade in Ropes and Cordage .— Tlie factories and rope-works tliat Trade, 
give employment to less than 25 persons are not recorded in official statis¬ 
tics. In 1901 there were 11 rope-works that gave employment in all to 
2,538 persons ; the year following, the figures were 12 rope-works and 
2,814 employees; in 1903, 14 rope-works with 2,535 employees; and in 
1904, 19 works with 2,954 employees. Of these rope-works 12 were in 
Bengal and 6 in Madras, one being recorded in Burma. 

/mports.—- The rope and cordage brought to India in 1876-7 were valued imports, 
at Es. 2,60,781 ; in 1886-7 at Es. 3,22,940; in 1896-7 at Es. 4,34,724; 
and during the five years 1902-7 were, in 1902-3, Es, 6,29,703 ; in 1903-4, 

Es. 5,90,380 ; in 1904-5, Es. 6,32,651; in 1905-6, Es. 6,75,798 ; and in 
1906-7, Es. 6,87,048. These do not, however, include jute rope and twine, 
the imports of which seem to be increasing. In 1900-1 they were valued 
at Es. 17,722; in 1903-4 at Es. 30,620; in 1904-5 at Es. 26,434; in 1905-6 
at Es. 41,271 ; and 1906-7, Es. 37,927. The bulk of these imports 
come from the United Kingdom, the next most important country of 
supply being China (Hongkong), and following that, the United States of 
America. The receiving provinces are Bombay and Burma, which usually 
take (in equal proportions) five-sixths of the supply, the next most 
important province being Bengal. 

exports .— India also exports rope and cordage, the supplies in 1876-7 Exports. f "j 
having been valued at Es. 2,65,603 ; in 1886-7 at Es. 2,93,191; 1896-7 
at Es. 5,30,959 ; and during the five years 1902-7 the exports were— 

1902-3, Es. 6,96,087; 1903-4, Es. 6,18,109 ; 1904-5, Es. 5,67,013 ; 

1905-6, Es. 6,48,909; and 1906-7, Es. 7,03,779. Of these exports by 
far the largest quantity goes to the Straits Settlements, followed by the 
United Kingdom, Cape Colony, Arabia, Persia, Siam and Turkey-in-Asia. 

Of the exporting provinces, Bengal comes first, having supplied in 1906-7 
one-half of the total exports, the next province of importance being Madras. 

ROSA, Linn.; FI. Br. Ind.^ ii., 363-8 ; Gamble, Man. Ind. Timbs., 

1902, 318-9 ; Eosace-E. A genus of erect or climbing shrubs, comprising vi., pt. i., 
about thirty distinct species with numerous cultivated sub-species and 
varieties. All are known by the vernacular generic name gulab, and indeed 
such other vernacular names as do exist are used indiscriminately for the 
various species. In spite of this fact, India has many both wild and 
cultivated roses. Eashid-ud-Din, in the 14th century, spoke of Gujarat, 
where the inhabitants were rich and happy and possessed no less than 
seventy difierent kinds of roses, Baber {Memoirs, 1519, 341) tells us that 
he never lost an opportunity of planting roses (1526). The Emperor 
Jahangir {Memoirs (Price, transl.), 1605, 14) speaks of Hindustan as 
possessing every sort of rose, particularly the musk and damask. It is, 
therefore, a curious circumstance that Fryer {New Ace. E. Ind. and Pers., 

1675, 104) should have spoken of Surat as a place where roses would grow 
if they would but cultivate them. The most important Indian roses 
economically are the following, in alphabetical sequence:— 

R. centifolia, Unn. The Hundred-leaved or Cabbage Bose, gulah, goldp. Cabbage 
iroja, paninir, mawar, etc. A native of the Caucasus and Assyria, but cultivated Bose, 
in India from ancient times. This is said to be the chief rose cultivated in Persia 
for the manufacture of aita/r and rose-water, but in India the next species is the 
one most used for that purpose. 
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ATTAB OF BOSES 

,i;i TVib T)amask Bussora, or Persian Bose, guldh, avdhurg. 

■ ^*^tf^”perhaps the commonest Indian garden rose. 

xroiapfu, etc- Pe p (jjgoovered by Nur-i-Jehan Begum, m 1612, on the 

roses IS smd ^ ® the Emperor Jahangir. In English commerce 

occasion of ? recognised only in the beginning of last century The 

attar of roses g ^ . Britain is, however, almost entirely produced m Europe, 

a^tor imported by Great , product is consumed in the country, 

no?“xSd. tL chief seat of the industry is at Ghazipur 
and is apparen y P ..'ll • i-ioTrft for fullv two centuries. Hie 

^^L^SfOTmatioiTfs abstracted from the account by Jackson (Journ. ^5. iSoc. 
following mf t o gardens where the roses are criltivated are 

f ™Tlyb? their owneis at about Bs. 5 per bigha for the land, and Es. 2o 
* ^ the bushes, about 1,000 of which go to a bigha. The expense of 

per for the ^nes^^^ut Rg.’g-S per bigha, and 1,000 bushes should yield 

nniTa^ of roses which are sold to the distillers at from Bs. 40 to B^ 70 per 
The roses flower in March and continue throughout April. In the earlj 
tLv weXcked and carried to the distillers. The distilling apparatus 
SIoKp- ofiron boiler with a large body and narrow united by 

tTilift mth a long-necked vessel or receiver, called a bhublM. ihe 
tnUffr is let into an earthen furnace, while the receiver is kept in a handt of water, 
which is changed as it gets hot. The boiler is charged with the roses, over which 
rScTenHwity of water is poured and distillation is then proceeded wi^bh. 
^^oSwate^floMd always be^mce distmed the water fjf ^^is^ 

tiUation being used to pour over the roses for the second. The distilled rose 
^SiieKen froiil the receiver, placed in a glass carboy and exposed to the 
Tm for sOTeral days to become ripe. The mouth of the carboy is then covered with 
cotton over which is put a coating of moist clay, to prevent the scent from escaping. 

To procure attar, the distilled rosewater is placed m a large metal basin which 
is prot^tecTby Utted muslin to exclude insects and dust. This vessel is then 
leUnto the ground, which has been previously moistened with water, and allowed 
to remain iS the night. The cooling causes a little film of attar to form on the 
surface of the rosew-ater, and this is removed in the mormng and placed m a 
small phial. The first few days’ distillation does not procure such, fi-n© attar as 

is obtained afterwards (see p. 821). , , , ^ i i 

Much of the rosewater of India is adulterated with water before being 
and indeed the attar can never be obtained pure, since it always contains sandal¬ 
wood oil Sandal-wood chips are very generally added to the flowers before they are 
distilled. This was mentioned by Engelbert Kaempfer in ^o^ection with Persm 
so Iona: ago as 1682. Gildemeister and Hoffmann (Volatile Oils, 425, 423-36) 
state that as far back as 1787 Polier observed in Kashmir that the In<han ^ass 
cynihopogoih Seno&ntmtnus, p. 461) was added to the roses for distillation, ilus 
^ass does not, however, appear to he used in India for that purpose. The principal 
utflisation of attar is in perfumery and the manufacture of snuff and soap (rose- 
soap) (Alex. Watt, Art Soap-maUng, 1901, 149). In India it is largely employed 
by Natives at weddings and festivals. The best bazar attar is said to be sold for 
Bs. 10 per tola down to Bs. 2 for the inferior sorts. In the trade statistics, one 
or both of the above substances must be returned under either Essential Oils 
or Perfumery, details of the trade in which will be found under tbese headings. 
\Cf. Mesua (ed. Marinue), 1562, 54-5 and plates (one of the earliest authors to 
describe and illustrate the distillation) i M^ilhurn, Or. Gomm., 18X3, i., 141 , ii., 
237; Bentham, Rev, of Targioni-Tozzetti, Journ. Hort. Soc., 1855, ix., 179; Elliot, 
Ind. Indust., 1880, 368; Sterling, Cult, of Roses, Bot. Qard. Calo., in Journ. 
Agri.-Hort. Soc. Ind., 1870, ii., 1-24 ; Ghazipur Gaz., 1883, xiii., 82-3 ; Pharma- 
cog. Ind., i., 574-8 ; iii., app., 152 ; Pharm. Soc. Mus. Rept., 1895-1902, 64 ; 
ScWimel & Co., Semi-Ann. Repts. ; Woodrow, Gard. in Ind., 1903, 281-99 ; 
Eirminger, Man. Gard. Ind., 1904, 678-604 ; Umney, in Journ. Roy. Hort. Soc., 
1906, xxxii., 137-40.] 


RUBIA, JLinn. ; FI. Br. Ind., iii., 202-4 ; Prain, Beng, Plants, 1903, 
i., 580 ; Eubiace.®. A genus of erect, diffuse or climbing lierbs, of which 
the most important economically are the Indian and European Madders. 

R. cordifolia, Unn. The Indian Madder, manjit, manjistd, mafethi, manjitti, 
dandu, kuTcarphali, madar, shevelli, tdmra-valli, man-chetti, etc. A herbaceous 
creeper, throughout the hilly districts of India, from the North-West Himalaya 
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EUROPEAN MADDER 

eastward and southward to Ceylon. It is a very variable plant, but there are 
two easily recogmsed primary forms:—(1) co.-Aifoiia, propi. with leaves five, 
rarely three-oostato, veins impressed and surface rough or hispid; (2) khaaiaiui, 
leaves three, rarely five-costate veins not impressed and surface smooth. The 
latter is the richer m madder dye-principle. 

Manjit root obtamed from this plant was formerly much employed by the 
Aatives of India in dyeing coarse cotton fabrics into various shades of scarlet, 
cofiee-bro^m or mauve. It has been largely displaced by the tar dyes, but is stil 
employed for special purposes or in remote locahties. The method of dyeinv 
practised is much the saine all over India, the colour being produced by stoepinS 
infusion of the stem or root-chips, subsequent to being mordanted 
with a solution of alum In former times madder was considerably emXyed 
in Natii o medicine, but to-day its uses are restricted to a colouring ag^t^or 
ceitain oils. ^ The trade in madder has for years been graduallv declining dne 
to the substitution of ^tihcially prepared alizarin and other aniline dyes.^’ The 
ooT”!*' amounted in 1S85-6 to a value of 

Rs 3’7sf-^1n 1 1900-1 to Rs. 16,502 ; in 1904-5 to 

Rs. 3,ii>4 , in lOOo-O to Rs. 11,360 ; and m 1906-7 to Rs. 5,405. The principal 
supplying country is Persia, and Bombay the importing province. 

re evnOTted^°viz qpf small quantities still are 

re exported, VIZ., m l904-O, 249 cwfc., valued at Rs. 3,277 : in 1905-6 211 

1906-7, 99 cwt., valued at Rs. 1,500.' [C/. 
1893-7, 104, 107; Milburn, Or. C7omm., 
ISIS, 11 ., -18 , Fharmacog, Ind., n., 231-2 ; Banerjei, AgrL Cuttack, 1893 200 • 

mrisi 99 1894-5, 26, 34 ; La^^ence, Valleg of Kmh^ 

Ts - Hadi' u'Assam, 1896, 44, 
1896 7 17^8 ^ ^ 18anfjei, 1896, 25 ; Russell, Cent. Prov., 

71-^'. m' and Prog. Coll. Ind. Mus., Oak. and Imp. Inst,, 1895-6, 

1904,'/o f, 4^3, 48.t Ssukh^uan, China, 

1 o X A handsome creeper of the Eastern Hima- 

Mishmi Mountains of Upper 

Assam, Mampur and the I^aga hills. 

•NT source of the brilliant red dve used by the tribes in the 

Naga hills and Mampur to dye both cotton and hair, the latter mostly human 

s*:®- I* is probable that the biSk of the 
TOrtton Tt Llirt t'lis species, and that a considerable 

oriai^ exported from Sikkim may also have the same 

1883, ii., 56; Perkin and Hummel, 
46_7 ]■ ■®- s^kh^mensls, m Trane. Ohetn. Soc., 1893; Duncan, l.c. 

cUiT^iuv”wi^dti“”' Madder, baeko, manyunth, rodang, etc. A 

TOth perennial roots, cultivated in Kashmir, Sind and throughout 
^ghamstan; distobuted westwards from Persia to SpaM, cultivated or wil™ 
East origmal habitat to be west temperate Asia and South- 

dve'^tuilf bnt?^^-^ ground roots formerly constituted one of the most valued of 
r^nl'aMd bv^rrHfip;^'f Asia but the natural dye has been almost entirely 

nCrfpn ^ coal-tar derivatives. In the Memoirs of the Emperor Baber 

Erskme, transl., 148) we read that madder was largely cultivated in 
to aZiS ev?L"r?^f Hindustan. To-day the plaSt is cultivate" ■ 

Wv Avil^on qualities of the dye (in European commerce) 

It S Dutch, Alsatian, Levant (or Turkish madder) and Italian. 

remX to?tw ^ froin seed or by root-cuttings. The roots are aUowed to 
rem^ for three or even five years before being removed for use. In TnHm. 

m6thnd*s°<S on chiefly in Kashmir and in some parts of Sind. The Indian ' 

dyemg employed with this species do not differ from those used with 

Bentham *° ^® 8P®oiaUy fond of it. [Of. 

/ ^^’■9^om-TozzeUi, in Journ. Horl. Soc., 1855, ix., 150-1 ,- Da 

“ Diet. Appl. aUm., 189A 

Mordants, etc., 1901,223-7 ; 
SroXi 1903. ii- 538-48 ; Goodwin (Queen’s Univeri, 

f reprint in Ind. Planting and Gard., Feb. 28. 

ia03, 203-4; Joret, Les PI. dans L’Antiq., etc., 1904, ii., 348.] 
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SACCHARUM, FI. Br. 7^., vii., 118-21. _ A genus of 

Derennial grasses containing twelve species, chiefly Asiatic. _ Five are 
indigenous^to India, in addition to sugar-cane, which is extensively culti- 

AND sr;oAi?.CAiVB.-Though chiefly obtained from sugar-cane, 
sugar may be procured from many other plants, of which the toiiowmg, 

arranged alphabetically, are those best known . 

Acer saceUum. the Sugax-maple of the Northern States of America and of 

saecharttera, the Sago-palm of the Halaya also m6t]with ia Burma 
end Orissa In Java, palm-sugar is prepared from the sap m much the same 
manner as from the date-palm in India. Marco Polo {Travels, etc., 1290 (ed. Yule), 

ii 235-6)alludestothowineof Sumatra made from this tree (^epp. 91 w). 

Beta vulgaris, Unn..- FI. Br. Ind., v., 5. Beetroot md Mangold-x^zel. 

or hUpalang; Chehopodixce^. Is f “ 

fndian market gardens as a vegetable, and the seeds are used as a ooohno 
medicine. Much attention has also been paid to the p^ibdities of mangold as an 
article™ f cattle food. It is mentioned by Buchanan-Hamilton _{Stat. Aoc. Dtw]., 
194) anddesoribed by Roxburgh, but there can be no doubt it is of qmte modern 
introduction and has neither a classic nor any good vernacular names. Most 
of the Asiatic names given to it are special adaptations from the names o 

older and better known vegetables. . t j- v _f 

But for many years the subject of beet-sugar has m India become one of 
moment. So long ago as 1863 Boyle, in his address to the Boyal Asiatic Society, 
commended the subject to the attention of Indian investigators and admmis- 
trators as worthy of serious consideration. Numerous experiments have bem 
conducted in India with the object of establishing beet cultivation as a field crop, 
but so far with indifierent results. In the Report of the Depaxtment of Land 
Becords and Argiculture, Panjdb, 1899, it is stated that the Cawnpore Sugar 
Works Company had been able to produce beet up to the average 
tinent of Europe. Experiments were accordingly started in Hazara, but without 
much success. Mention is made of experiments at the Botamc Gardens ot th© 
Nilgiri hills. In subsequent experiments at Saharanpur the crop was considerea 
fair! and at Cawnpore in 1899-1900 the opinion was formed that to obtain th© 
best result beet should be sown about the middle of October. Leather gave th© 
opinion that both in outturn of root and yield of sugar, beet can be successiuliy 
grown in North India as a rahi crop, provided suitable land aim facilities tor 
liberal irrigation be devoted to it. The Report of the Botanic Gar<^ns of Sa¬ 
haranpur for 1900 gives a detailed accotmt of further experiments. Proudloek, 
writing of the Nilgiri hills, says that with ordinary care sugar-beet can b© 
successfully grown. But the yield of sugar from all th© Indian experiments 
rarely exceeded 13-10 per cent., while in some instances only 5*6 or even 3’3 per 
cent, were recorded. As a rule the roots grew too^ large, and in consequence the 
percentage of sugar decreased. A serious objection to beet cultivation is th© 
necessity for deep ploughing, which th© Indian cultivator is both unable and 
unwilling to perform. . 

P. V. Subbiah (Principal of th© Agricultural School, Cawnpore) issued {DepU 
Agri, U. Prov. Bull, 1901, No. 13) a complete review of all past experiences, and, 
commenting on that, Moreland observes, “ It will be seen that attempts to mak© 
gur by the ordinary methods were complete failures, and it seems probable that 
thifi must be the case, as unrefined beet-sugar made in Europe retains certain, 
organic matter which gives it an unpleasant flavour.” It is, therefore, assumed 
that “ if beet is grown it will be on th© central factory system, the cultivator 
receiving an advance and engaging to grow beet, the roots to be taken to th© 
factory.” [Of. Mukerji, Haudhooh Ind, Agri., 1901, 388-9.] 

Borassus flaheUifer, the Palmyra Palm or hrab tree of Bombay and Madras 
Presidencies. This is one of the sources of th© substance known in Indian 
commerce as jaggery. Bheede {Hort. Mai, 1686, i., 11-13, tt. 9-10) alludes 
to th© present species of palm as being tapped for its sweet juico (raa), 
but says nothing of its sugar. It affords much of the sug^r of South India, 



SUGAE-YIELDING PLANTS 


SACCHARUM 

ARUNDINACEUM 


especially Tinnevelly. Buchanan-Hamilton wrote in 1807 that the jaggery of 
this palm was more esteemed in Mysore than that of the date-palm. It is 
also largely utilised as a source of sugar in Burma (see p. 170). 

Caryota urens, the Indian Sago-palm or Bastard Sago, is the chief source 
of the palm-sugar of South Ceylon and to some extent of Bombay (see p. 287). 

Cocos nucifera, the Coeoanut Palm, is the species most extensively used 
in Madras as a source of palm-sugar. Garcia de Orta (1563) speaks of the sura 
or toddy which, fex’inented, yields arrack and vinegar, or from which, when 
thickened in the sun or by heat, they make jagra, the best kind of which comes 
from the Maldives. Rheede (Z.c. i., 1-8, tt. 1-4) speaks of “/agm” (sugar) made 
from the juice with the aid of lime, the mixture being boiled until it thickens, 
when a red-coloured sugar is obtained (see pp. 362, 932). 

Manna—some thirteen or fourteen plants in India are loiown to yield, under 
the parasitic influence of insects or otherwise, a sweet fluid called manna. This 
is regularly collected and, like honey, enters more largely than sugar into the 
pharmaceutical preparations of the Hindus (see Bamboo, p. Ill, and Honey, 
pp. 128-9). \Gf. Garcia de Orta, 1563, QolL, xxxiii.] 

Phcenix sylvestris, the Common Date-palm, is perhaps the most important 
source of palm-sugar in India. In fact, the plant is fairly extensively cultivated 
in Eastern Bengal as a source of sugar. In Mysore it is also important, more so 
than either the palmyra or the coeoanut sugars (see p. 886). 

Saccharum officinarum, the Sugar-cane—the subject of the present article. 

Sorghum vulgare, the Sugar-Sorghum or imphee (see p. 1041). 

Vitis vinifera, the Vine. " According to Aitchison {Edinb. Bot. Soc. Trans. ^ 
!99), also Le Mesurier {London to Bokhara, 133), the juice of the grape is used in 
Afghanistan to make syrup, and in Merv refined sugar. 

Zea Mays, Indian-corn or maize, often yields sugar in its stem, like that 
of SorffJtttiii and Saee.hffvit'm. (see p. 1138). 

Many substances other than tliose enumerated are known to afford sweet 
fluids, but are for the most part ixtilised in the rnanufacture of alcoholic beverages 
or sweet sherbets only, while others, such as indigo-sugar, are at present put to 
no economic purpose whatever. The mahua flowers (see p. 118) and the pine¬ 
apple (see p. 69) are the best-known substances available in India from which 
a sweet juice may be prepared (if the grape be excluded from consideration), or 
which are actually utilised in the production of alcoholic beverages. ^^Honey is 
largely traded in all over India. Balwa (a sweetmeat, much like “ Turkish- 
delight ”) is said to be prepared from camel’s milk and honey, and is brought 
into India from Afghanistan and ports on the Persian Gulf. 

SACCHARUM ARUNDINAQEUM, Retz. ; FI Br. Ind., vii., 119. This embraces the 
following :— eiliare, Anderss., S. eocfiltatum {Munja) and S. <procc^nit»i {Sara) 
of Roxb. It is the sara of the classic authors of India, and bears the followiag 
vernacular names— sara, sarkanda, sarkara, ramsar, sar, ser, mun‘)a, ikar, paid, 
war, palwa kanda, darga, gundra, ponika, etc. Is met with throughout the plains 
and lower hills and distributed to China. ^ In the Panjab it often covers large 
tracts of country and is frequently planted in lines or dividing hedges, especially 
in low-lying localities subject to periodic immdation. 

History.—Sir William Jones {Sel. Ind. PI., in As. Bes., 1795, iv., 247-8) says: 

This beautiful and superb grass is highly celebrated in the Pur anas, the Indian 
God of War having been born in a grove of it, which burst into flame ; the gods 
gave notice of his birth to the nymph of the Pleiads, who descended and suckled 
the child, thence named Carticeya. The cdsd” {kdsci or hdns) “ vulgarly casia ” 
(.S', fipoitfttnetfni) “has a shorter culm, leaves much narrower, longer and thicker 
hairs, but a smaller panicle, less compounded, without the purplish tints of the 
sara .* it is often described with praise by the Hindu poets for the whiteness of 
its blossoms, which give a large plain, at some distance, the appearance of a broad 
river. Both plants are extremely useful to the Indians, who harden the inter- 
nodal parts of the culms, cut them into implements for witing on their polished 
paper. Prom the munj, or culm, of the sara was made the maun'j'i, or holy thread, 
ordained by Menu to form the sacerdotal girdle, in preference oven to the cusa- 
grass.” For its use in the treatment of vinegar, see p. 1110. 

JBunj FIBBE is obtained from the leaf-sheaths ; the blades are the sar or sara 
used in thatching houses and as a paper material; the contained flowering stem 
is the hind or vind ; the panicle or flowering stem is the sirki, til or thili, used in 
thatching boats, carts, etc.; sentha or kana is the lower, stronger portions of the 
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flowering stem, used in the manufacture of chairs, stools, tables, baskets and 
screens ; and tilak, tilon or ghua are names that denote the flowers Some of 
these names, such as munj and sara, have been supposed to denote the products 
of different species, instead of different parts of one and the same plant, hence ha?; 

Paper. originated much of the confusion that prevails. Sam is used in paper-making- 

and munj as a textile fibre. The much prized mun] is strong, elastic and has a, 
wonderful power of enduring moisture without decaying It is extensively 

DelM Mats. employed in the manufacture of cordage, ropes, the famed Delhi mats, and ins 
the preparation of baskets, etc. Munj mats are reported to be proof against 
white ants, but are hard on shoe-leather, harsh to the foot and fatiguing when 
walked on for any length of time. These are largely produced in Allahabad, 
Ao-ra Delh% and are traded in all over India, and within recent years have 
hegxxn to find their way to Europe (see Mats, etc., p. 777). In the early spring; 
the old grass is often fired, when shortly after a crop of young leaves is. 
produced from the stools, which is much valued as fodder. 


vi., pt. ii.. 
11-2. 
Kans. 


Seasons. 


Thatch. 

Podder. 


S- SPONTANEUM, Linn.; FI Br. Ind., vii., llS-9. This has received various: 
names, such as S. tn, Willd., s. hettgftleufte^ Nam. and 

lemtuis), S. c€(naHeuiatttm, Roxb. It is the kctsd of Sanskrit, and in the vernaculars 
the kdns, kosa, kagara, kus, kds, kdnsi, rara, jaska, padar, rellu-gaddi, billu-gaddi^ 
thetkia kyn, etc., etc. (seep, 1122). Is contrasted with s. rertruffi naeetf m in the above. 

Tliroughout the warmer parts of India and Ceylon, ascending to 6,000 feet 
in altitude. Is most at home in damp low-lying land, where it throws up fiower- 
ing stems often 12 feet in height. Is gregarious, the snowy wMte pubescence 
which surrounds the base of the spikelets rendering it a conspicuous feature of 
the vegetation when at all prevalent. It flowers soon after the close of the rains. 
Owing to its vigorous growth it is difficult to eradicate, hence often becomes a. 
troublesome weed, especially in the tea plantations of Assam and Bengal. [Of, 
Batchelor, Agri. Journ. Ind., 1906, i., pt. ii., 152-8.] The grass is large and 
coarse and is used mainly as a thatching material. The leaves, sheaths, etc., are 
twisted into rope and worked up into mats, but are inferior to munj for these 
purposes. As a fodder plant it is usually regarded as superior to the former 
species, and is specially valued for feeding buffaloes. The culms are also much 
more highly prized for the manufacture of Native pens. [Cf. The Bower Manu¬ 
script (Hoernle, transl., 1893—7), 96, 106, 122, etc.] 


S. offieinapum, Linn,, Sp, PI, 1753, 54; FI, Br, Ind., vii., 118; 
vi., pt. ii., Rumphiiis, Herb. Amh,, 1750, v., 186-91, t. 74 ; McFadyeii, in Hook., Bot, 
Misc,, 1830, i., 95-115, t. 26; Roxb,, FI, Ind., i., 237 ; Kohler, Med,- 
Sugar-cane, pflanzen Atlas, ii., 169 ; Hackel, Monog. Androf., in De Candolle, Monog, 
PJianer, vi., Ill ; Krliger, Das Zuckerrohr und Seine Kultur, 1899 ; Gea- 
vemacuiar The Sugar-caiie, ukh, uk, us, ikh, ik, dk, aim, ikhari, rikhu, serdi, 

sheradi, gannd, gJienra, nai-skakar, kumad, kushiar, puri, cheruku, charki, 
kJiabbu, karumbu, karnipa, tebu, key an, kydn, etc., etc. The majority 
of these names denote the cane-plant, others doubtless the sugar. The 
selection given is, however, fairly representative of the names in current 
use in India. In the Malay Archipelago the cane is known as tabu and in 
China as kan-che, a word believed to be derived from the Sanskrit khanda, 
a name for sugar. As a cultivated plant cane is widely distributed in India 
and numerous very distinctive forms exist, some of them known from the 
earliest historic times, others introduced quite recently. 

Crystallised. History. —The Sanskrit name for the plant is ikshu, of which the modern 

corruptions are ikh, ukh, and unkh. Mention is also directly made of the sugar¬ 
cane in the Athervaveda (Bloomfield, transl., xlii.,. 100, 277). The name sarkard 
is similarly given by the very earliest Sanskrit writers for white sugar, and it 
originally denoted ‘‘ grit ” or “ gravel,” hence its special signification as crystal¬ 
lised sugar. The name khanda (an ancient name for sugar)> the root of which 
means to crush, may be considered to denote sugar from the sugar-cane 
rather than from palm-juices, where no crushing in any form is pursued. 
By modern usage, however, it became restricted, like its English derivative 
Candy. “ candy,” to a special form of crystallised sugar'—the sugar-candy {sarkar-khandi). 
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In the same way the word guda or gula indicates a “ mass ” or “ ball ” hence its 
special application to thickened sap — the modern gur or raw'suo-ar or molasses Our 
as also the balls of sugar that were used as coins in village commerce! 

A ^ ancient name for Bengal is Gaura, a word supposed by some to have 
nated®?h«^« country of gur, and hence it has been affirmed that in Bengal oWi- 
nated the art of sugar manufactm'e. This seems highly improbable since r/udn 
ooc^s m the classic works of India, prior to the AryanXqntsts of Benefl 
La^ly the ■a.&me-jaggery, which to-day is used with the speeill signifiosrtion of Jagnery. 
^Im-sugar or palm-molasses, is but a modern corruption of first into the 

Malayal chahkara, then into the Portuguese iagara, jagra. Barbosa (Qoatf-i W 
Africa Malabar 1516, 59) speaks “of “ the sugar of palms SthefcS 
aagara. Joao de Barros {Decadas de Asia, 1553, iii., lit iii., cap. 7) mention 
^e 'jagara made from the cocoanuts exported from the Mnlnlitmci n 
Prederike (1567) calls it giagra. Bheede, in'^the passa^^ afluded to 
1807 i“® lXT'’"ii and Buolaanan-Hamilton {Journ. Mysore, etc., 

ledge of tan wme seems ever so much older than of sugar nrenared from m ■ 

juice. _ Megaethenes (320 b.c.) alludes to the value of tL^Trel '‘T * 

of In^a (I-ndtka of Aman (McCrindle, transl), 199 ; see also Malt Liquors p^75^5^ 

perhaps alluding to sugar-cane when he telkls 
that the roots were sweet to the taste both when eaten raw and boM 

expressed from reeds (tenera arundo)' 

Faulus JEgineta (Adams, transl.), in., 246), in the 7th centiirv H-nftcii-o r>-p f-x!' 
sugar brought from “Araby tli^ Blessed'” as bLg W^ 

Unmistakable reference is made to sugar-cane as cultivated on fh^ H'hnY'ccf 

JSSw‘r,®«"ss 

X aXwL 

that m the year 1148 it was largely cultikted in Keily and thft *tbe 
Venetians traded in it, but he adds, ‘‘I have met with nrevidmce ^he 

thAf Sicily.” Sanutus, who wrote of 1306, observes r -if 

that m the countries subject to the Sultan, sugar-cane was produced in lIZ Europe 

S Sng 4 * to 

' from'k^s In®Heb?ewtrlthigs 

there IS no indication of a loiowledge of sugar, so that it was not cultivated fn 
Arabia and Egypt prior to the Jewish captivity at Babylon. The Chinese do ri-hi 
have Imown of sugar from very ancient times. Breteohneider 
says that he has not been able to discover any allusion to it in the most ancient 
mentioned, he adds, in works that date from about the second 
CtouTTo^R-T, *^® -P®”* 'S'ao, a man was sent, about 627 a.d. from 

£^Yu?ef Tt !f* sugar. Marco Polo (Travels 1290 

if thIsLuth and wlrf m g^'^es.fuJl particulars of the coast towns 

sugar. J5ut Bolo^ does not definitely mention sugar, or rather susar^canB 

^6^maL''”^and%hi^-h remarks, “enormous quantities^of sugar 

M^s ” ir^ uierchants who traffic about the Isles of the 

^ footnote, Sir Henry Yule explains that there is stiU a great 
deal 0 sugar ^own and made about Fnchau ; indeed all the fine Chinese stglr- 

therefore, this reference to Chinese sTar 
d^otes eug^-cane, it is the only one in Marco Polo’s record of his great ex¬ 
plorations that can be so interpreted. locmu oi ms great ex- 

himtolf° visi^^Easto^ alludes to Bengal, but it has been shown that he never Indian Sugar, 
visited Eastern India and that his notions of Bengal were so imperfect 

denktot ® re^rding sugar cannot be accepted as necessarily 

werf®^ti°u of Polo) says the Chinese 
he r+*fvff hu by some men from Cairo who happened to 

WilW^bv l^ont 15rii iii-. 101). Sir Hugh iladiinery. 

Willoughby (^out 1554) speaks of such number of Ingenios for suear ” seen 

ne» Pekm (Turcbas, l.c. 270). Most of the 15th and 16th centoy^SavXrs 

Vai^o’X ®’^®®'P- I* i® commonly stated that 

^ ^ doubled the Cape of Good Hope in 1497) relates that a con- 
^ sugar was at that time carried on from Calicut—^the then capital 
of West Indian commerce, John Leo makes a similar statement regarding Nubian 
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sugar during 1500 a.d., and other travellers shortly after the time indicated dis¬ 
cuss the sugar of India. Thus, for example, Varthema {Travels, 1510 (ed. HakL 
Soc.), 163) explored the west coast and furnished many details of the trade and 
industries of Calicut. He gives a full account of its fruit trees, and says of the 
cocoanut that it is the best tree in all the world. He describes its wine and 
sugar and tells of the monkeys stealing the former. But he makes no mention 
of sugar-cane. Of a town in North Kanara, identified with Sedasevaghur 
(which he calls Bathacala), he observes that it possesses “ a great quantity of 
sugar,” but from the previous account of the Calicut sugar it may be presumed 
this also was palm-sugar. It is somewhat strange that Garcia de Orta should 
make no mention of sugar-cane, and it is certainly most singular that Baber 
{Memoirs, 1519 (Leyden and Erskine, transl.), 326-7) should furnish many inter¬ 
esting details of the date, the cocoanut and the palmyra palms, but make no 
mention of the sugar prepared from them nor of the sugar-cane fields of India. 
He speaks of the juice of the palms being called tari, and of its being di'unk 
both fresh and after it had fermented. But he admittedly describes only 
the plants and animals seen in Hindustan which were different from those 
of his own country—Ferghana and Bokhara. He accordingly apologises for 
having mentioned the date-palm, which was not confined to Hindustan. It 
has already been pointed out that Hheede, the earliest and even to-day 
one of the most accurate of Indian botanists, while describing and figuring 
Morasstts, should make no mention of its sugar, though he describes the sugar 
of the cocoanut; and even still more curious is it that he is silent as to sugar¬ 
cane. The Ain-i-AJcbari (1590, Blochmann, transl., 69) fortunately gives us full 
particulars. “ Sugar-cane, which the Persians call naishakar, is of various 
kinds, etc., etc.” Linschoten has much to say regarding sugar {sura), but his 
reference to sugar-cane would appear to have confused it with bamboo {mamhu, 
as he calls it), the old error that descended from the classic times of Greece and 
Home, so that it is possible even Linschoten had not personally examined the 
plant. Thevenot {Travels in Levant, Indostan, etc., 1687, pt. iii., 26) mentions 
the cultivation of the sugar-cane in Surat. 

There would seem little doubt that sugar-cane cultivation originated in 
Southern Asia, if not in India, but it. has never been satisfactorily proved to have 
been met with wild in India or anywhere else, and is accordingly known purely 
and simply as a cultivated plant. Loureiro would, however, seem to think it 
was indigenous to Cochin-China (FI. Goch.~Chin., i., 52), but perhaps with no 
greater justification than the statement of its having been found wild in the 
Car-Nicobar island. The mention of sugar, by European travellers to the west 
coast of India, almost invariably denotes palm-sugar, and as that part of India 
was first reached and explored, it seems likely that an undue importance has 
been given to palm-sugar (see remarks under Trade). It is, however, to say 
the least of it, very surprising that the early botanists who deal with the 
plants of India make no mention of sugar-cane. Thus, for example, Hheede 
(1698 A.D.) gives a brief account of one of the naked-seeded sorghums, 
but says nothing of its yielding sugar. Humphius (1750) tells us, however, 
that the white-seeded sorghums often have the stems so sweet that they 
are regularly ehewn for their sweet juices, but adds that sugar is never 
made from them as from sugar-cane. In a further passage he gives full par¬ 
ticulars regarding sugar-cane cultivation in the Dutch colonies, but ventures 
no opinion as to the home of the plant. JMiquel, Hasskarl and Blanco make no 
mention of wild sugar-cane in Sumatra, Java or the Philippine Islands. Crawfurd 
tells us that he failed to find it in the Indian Archipelago. It seems fairly cer¬ 
tain, however, that the Muhammadans were conspicuously identified with the 
extended cultivation of both cotton and sugar-cane. After the Muhammadans, 
the Portuguese were perhaps the people most closely associated with the early 
distribution of sugar-cane cultivation. In 1419 it was taken to Madeira from 
Sicily {Purchas'^ Pilgrimes, i., 5), and there would seem every reason for be¬ 
lieving that this was its first appearance on the islands of the Atlantic. Sloane 
{Nat. Hist. Jam., 1707, i., 108-9), while describing sugar-cane and the manu¬ 
facture of sugar, dwells especially on the necessity of adding an alkaline salt 
or “ temper ” to the boiling liquid, to facilitate the formation of the crystalline 
articleu But although the story of the Muhammadan influence is generally 
accepted, it is somewhat curious that Browne {Hist. Jam., 1789, 129-33) should 
have regarded the plant as a native of the Canary Islands. He appears to have 
thought it existed there before its introduction by the Spaniards and the Portu- 


9.32 




CANE-SUGAE IN ENGLAND 

guese to tlie mainland and islands of the west coast of Africa Prom Madeira it 
apparently was taken to Brazil, but at a verv earlv fA-r* 

i* th^ ta JS1» 

Domingo and Barbados. Of the last-mentioned Tio*n-n /W/jof j ^ 

1657, 84 ^ sej.) will be fonnd to give TdeSd 

noteworthy fruits of the island, but of sugar-cane observes, “ There is one brought 

them®^n°“ from beyond the line, which has a property hlyond 

them all, and that is sugar-cane. He landed in the island 1647 and found 
sugar-cane cultivation but ^little iinderstood, though the plant had been iXo- 
duced from Brainl^d tm Ingemo ” for manufacturing the sugar had been set 

^ manufacture had been greatly improved 

and they had discovered the period necessary for the full matmity df the cales 
n^ely fifteen months. Ihey had also learned to manufacture “lump sugar 
but not so excellent as they make in Brazil.” Towards the close o4Xl8th 
century the French colonists of St, Dominno carried tbp t • • 

These brief references to the West Indies may suffice to convey the opiidon that 
It IS there an exotic, and it may not be far from the truth to add that it was 

^^JohtTeo ®“Sar'P\“fr^g that gave origin to the slave traffic. Slave Olrade. 

John beo, who began his explorations of Africa and Egvnt about IJQO ac • 

I eX f Morocco and of Egypt, which appeL fven th4 to have 

been made fiom sugar-cane. Similarly Richard Jobson describes the suvar 
canes of Sierra Leone and Gambia in 1620. Forster (PL Bsc., 1786, 77) spelTks 
of sugar-cane as grown in Polynesia for the childi-en - in Tahitan it = , 

h ow,.i« o,;r"„ sssia’-ss 


Slave Trade, 

Africa. 


Polynesia. 


and Martininim in T7ft9 wub inDroauceu into Trinidad 

^ sugar-cane) first 

leached Enghmd has not been definitely ascertained. We read of its beino- England 
cariiod fmm St. Lucas in Spain to Bristol in 1526. In 1503 two ships ar^ ^^la^nd. 

hZ ft ^ ^ century andTlmlf 

later the supply from the West Indies and Brazil might be said to have been 

E^ron?A? fhi t>ecome almost a necessity on every breakfast table in 
Europe. ^ At the present day sugar-cane is grown throughout the tropics and 
sub-tropics, and ©ven^ into the warm temperate tracts, especially in the West Present 
Indies, Mauritius, British Guiana, etc., and at Malaga on the Mediterranean coast Cultivation, 
ot Spam. It requires a hot, moist atmosphere alternating with periods of drv 

bvemti; J ^ fruits so that cultivation is almo^st exclusivdy 

by cuttings. These are called plants, and usually consist of two or three upper 
joints of the cane, the severance being by a clean cut immediately below a jo^t 

Hughes {Nat Hwt Barbados, 1750, 244-52, t. 23, f. i.) alludes to the flowering piowerin- 
of the canes m Barbados, and gives full particulars of the cultivation and methods ^ 
pursued. But with regard to the fruiting and the production of 
fertile seed, the:^ is no^ definite record of this fact having been utilised for a ^pps 

century later. Rumphiue says, “ It never produces flowers or fruits unlei it 
hm remained several years m a stony place.’’ Roxburgh remarks, “ Where wild 
I do not know : I have never seen the seed.” But in the West Indies, about 1858, 

It was recorded that seedling canes had been observed to spring up around the 
stems (or stools) of canes that had “arrowed” or flowered, from which cir- 
cumstanee it was believed and oft reiterated, that the sugar-cane actually did 

though more copiously imder certain climatic 
and soil conditions. [C/. Joret, Les, BL dans L'Antiq., etc., 1904, ii., 266-9.] 

Varieties and Races of Sugar-cane. — The diversity met with would I).E.P. 
appear to have been brought about primarily by selection of sports and Pt- ii*> 
variations as manifested in adaptation to environment: through the • 

study of yield of sugar to the acre; the observation of freedom from HaZ 

disease, etc., as also by the direct cross-breeding of the stocks thus pro¬ 
cured and matured. ^ Leather defines a good cane as one which will yield 
70 per cent, of juice in the mill, afiord 15 per cent, or more of cane-sugar, 
and possess not more thp 17 per cent, of glucose. In the Dictionary the 
ettort was made to divide the canes met with in India into two great 
sections :~(a) Introduced Canes, and (6) Indian Canes. Without going 
into needless details regarding the various foreign canes known to be culti¬ 
vated in India, the following particulars may be furnished 

1 . Mauritius Caae.—This appeaxs to have been introduced into India from Mauritius. 
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Mauritius about 1838 (if not much earlier) and was so named in cons^uence, 
but is in reality the yellow-violet cane of Java. It is said to excel the red. Bombay 
cane both in size and quality, and to yield one ratoon crop or sometimes two 
(when grown on rich soils), but as the roots get considerably above ground 
it requires subsequent surface dressing. j . 

2. Otaheite or Yellow and Straw-coloured Cane. —This was introduced into 
Indhi, about 1840, and became widely distributed, especially in Eastern Bengal 
and Assam. It is questionably distinct from the Mauritius canes of many 
plantations. The leaves are broad, pale green and droop considerably, especially 
on nearing maturity. It shows a marked tendency to arrow, especially if grown 
under the influence of sea-breezes. It has not proved a success in India, however, 
as it demands the finest soils, the most thorough agricultural methods, and per¬ 
fect protection ; is withal very liable to disease and to the attacks of white ants. 
According to many observers it rapidly deteriorates in India. 

3 . Bourbon Cane.—This is by some persons supposed to have been originally 
discovered on the coast of Malabar, and from there to have been carried to 
Reunion, improved, and then returned again to India via the West Indies. By 
other writers both this and the straw-coloured Otaheite canes came originally 
from Madagascar, while still other writers affirm that the Bourbon cane is one 
and the same as that often called the Singapore. 

4 . Batavian Canes. —There are several distinct forms, such as the violet cane, 

of which Sir John Lefroy wrote in 1794, “ The Batavian canes are a deep 
purple on the outside.” Wray says the yellow-violet and purple-violet or Java 
canes, as also the transparent or ribbon canes, all belong to this type. ^ The 
yellow-violet diflters from the Bourbon and Otaheite in being smaller, less juicy, 
considerably hardier, slower of growth and with the foliage darker and more 
erect. When ripe it is usually of a straw-colour with the rind thick and the pith 
hard, but its juice is rich and tolerably abundant. The purple-violet, on the 
other hand, is fully as thick as the Bourbon, and has the joints from three to six 
inches long. The leaves are darker green than the yellow-violet, and it yields 
a juice richer in sweetness than almost any other cane; but it is hard, difficult 
to grind, and affords but a low percentage of juice. The transparent ribbon- 
cane is of a bright yellow, with a number of blood-red streaks ; its leaves are like 
those of the yellow-violet, but more erect. In Jamaica it is generally planted on 
light sandy soils, where no other cane will thrive. * ^ 

It yields a fair quantity of juice of excellent quality. This cane was in¬ 
troduced into India (wd Bourbon) in 1838, from which circumstance it came to 
be called ‘‘ striped Bourbon.” Mr. Kobus, who visited India in 1891 to en¬ 
deavour to procure fresh stock for the Java plantations, recognised the paunda 
canes of India (the canes grown specially to be eaten, and not used in the 
manufacture of sugar) as identical with the canes grown by the Butch for 
sugar manufacture. The ukh and ganna (the kinds specially grown in India 
for sugar manufacture) were previously unknown to Kobus, and he accordingly 
took back with him a large supply of these. It thus seems highly probable that 
most of the edible canes of India have been developed from imported stocks, 
such as those briefly enumerated above. 

5. China Canes. —This is the aittensis; which Roxburgh re¬ 

garded as distinct from the indigenous canes of India. The distinction that he 
made has not, however, been upheld by modern writers, namely in the leaves 
being flatter and the margins more hispid. The flowering panicles, Roxburgh 
says, are ovate in. general outline, with simple or compound verticillated branches. 
The Indian forms he separates as having panicles spreading, the branches alter¬ 
nate, decompound, and the corolla one-valved (instead of having the two valves 
on the same side, seen in the Chinese canes). These canes were introduced into 
the Botanic Gardens of Calcutta in 1796. Most writers, who experimented with 
the China canes shortly after their introduction, reported that they were hardy 
and prolific, not liable to attack by white ants nor jackals, and moreover able 
to withstand the hot weather better than the indigenous sorts. These opinions 
are vouched for repeatedly in the Journal of the Agri.-Horticultural Society of India^ 
but it is feared that if the original stock of China canes survive to this day at all, 
the plants have very possibly been largely merged into the indigenous forms and 
their origin mostly forgotten. 

6 . Singapore Canes.—As already affibemed, the more important of these seem 
to be identical with some of the Batavian and Bourbon cane A * Wray gives 
eight different kinds met with in Renang, Singapore and Malacca. The prin- 
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cipal is the Selangore cane, known as tibhu Uitong berabu f=the nowderv dnrl- 
cane) or Ubhu cappor (=the chalk cane) of Singapore and BTalLca^ 
names are due to the presence of a laree onan+i't^r xaese 

on the stalk. By many writers tto isTok^n of as tlL fits. cXT ,,, 

But in the Straits ft w often called the cLa cane. heLuse grown bthtcrnt ?VoSd. 

settlers in the Straite before the Europeans commenced oane-plantine The 

leaves are very broad and deeply serrated on the edges, very dtt c|'een in 

colom and firmly attached to the cane. The cane-itch is usually tTy ptvatS 

on this plant. The tihu-Uut (or clay cane) seems tn ha maa+;„,i prevment 

heite of most liters. The tmn till t egfcTne) seeit uetw ta t 

of the New Hebrides. The leaves are sinolth and UieTtemstdL h!^’-“®’ 

joints to such an extent as to have suggested its name. The eaves^mrshed as 

they ripen, and the stem becomes so brittle that it breaks readily It ^molific 

and easily cultivated. The juice is copious and rich in oualitv ^ Th« f- 

light of the other suggestions and opinions vdiiXpJnfto Bourbfn fnd " 

fr^^^iSr" havi^^SJel 

tamed their stocks from Malabar, Batavia, Madagascar and thrStraits “ Hen^' 

It may be added, in conclusion, that nothing has been discovered S nhiwX 

botany or history that seriously upsets the hvoothesis In 

sugar-cane emanated from a com^on^pecies!^fw^^^^^^^^ 

a ni^ive of India and perhaps also of the tracts adjacent to India. ^ ^ ^ 

J- Canes.—It lias been pointed out by Benson and otberq 

that foreign canes introduced into India rapidly manifest a decline in the Indigenous 
percentage of sugar-yieWmg juice. The crop of cane continues high but Cane^s 
the merit in sugar-production declines. This fact has led naturally tn 
^ate, tat beiag pW i„ fte impr.™„e,.t of Mial k 

the acclimatisation of foreign canes. Commenting on the Madras canes 
Leather observ^ that ‘ undoubtedly some of the cane which is at present 
grown in the Madras Presidency is second to none in the world ” A 
movement has, therefore, been started to study the Indian canes critically 
by growing them side by side at test farms. Saiyid Muhammad Hadf 
having devoted considerable attention to the study of the canes of the 
Umted Provinces, published a valuable work designated “ The Sugar 

and assorted OMfication. 

^ Grouu groups as follows 

Group L Canes.—These are the most numerous and most ttitTi 

extensively cultivated of all races. They are grown entirely for the X 
duction of sugar. The majority have a fairly hard, firmly adhering sHn 
which cannot be detached with a knife beyond the joints SteLs fcanS 
small, thin, erect reed-hke, thickest a little above the middle, mostly 

s^r?™’^lXrd°° Tb’ ^7^ T®® becoming pale yellow or, in a small sub- Description 
group blotched with red. Leaves narrow, small, dark green and soft. 

Aerial roots proceed as a rule from but a few of the lower joints The 
internodes are short, only slightly constricted at the joints, and often 

fiCm ^ cavity that is even surrounkd yfith strong 

fibrous cords. Buds small, depressed. ° 

following sections :-(a) canes other than Races, 
of whivh^b nature he forms three series as follows :-(l) dhaul canes, 

^ desenbes seventeen different kinds. (2) matna 

canes, of which he shows ten kinds. And (3) kuswar canes, which he 

nwt, S kinds. Then under (6) the red uhh canes, he 

places the chin or chan canes, of vhich he describes six different forms. 
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Hadi regards the 'paunda canes as foreign, but accepts the cJiin as 
indigenous. It seems possible, however, that some of these may m 
reality be the survivals of the Chinese canes largely experimented with in 

these provinces nearly a century ago. , 

Group 11. The Ganna Canes.—Except in a few districts these are 
grown almost exclusively as edible canes, especially in districts where the 
paunda canes cannot be successfully raised. They are usually taller and 
thicker than most of the races of ukh canes, and have longer and broader 
leaves. The skin is generally hard, but easily removable. The pith is 
always distinctly softer than in the former group. The central cavity 
and filaments are also absent and the canes are juicy, though not very rich 
in sugar. The aerial roots are more largely produced, and the buds are 
large and more conspicuous than in the uJch canes. But the sugars manu¬ 
factured from them are inferior in colour. Lastly, they are very liable to 
fungal diseases, such as “ red smut ” {TTichosphoerict SctccJiuvi), and 
are readily attacked by wild animals and white ants. 

The best-known examples of this group are known as agaul, 97LeTth'hf 
dikchan, pansdhi hdld gannd, hatafa, hafauhha, tanka and ghorara. Most 
of these names denote introduction from one district to another,^ such as 
Gagaul {agaul), a village in Meerut; B.ndmerthi, Meerut—but Hadi accepts 
the majority at least as being indigenous to India. 

Group III. Paunda Canes.—These are the acclimatised canes proper, 
that is to say, those admitted by the people to be of foreign origin, such 
as the Mauritius, Otaheite, Bourbon, Batavian, China, Singapore, etc., 
discussed above. They are grown almost entirely for chewing, except in 
one or two localities where they are used for sugar manufacture. Gener¬ 
ally speaking, their cultivation is confined to the vicinity of large towns 
where a ready market may be obtained. High cultivation, involving 
heavy expenditure, is an essential feature for the growth of these canes 
hence they are more profitable as edible canes than as sources of sugar. 

They are tall plants, very thick, with hard skin (easily removable), and 
soft, fleshy, central sohd stems. The leaves are proportionately long and 
broad, and aerial roots more abundant than in any other canes, but their 
buds are proportionately small. Many of them have been so long under 
cultivation in India that they have had local names assigned to them. 
The best-known examples of this are : (1) Madrasi or thun ; (2) Bombai 
(red cane of Bombay); (3) Saharanpuri; (4) lal or kala ganna ; (5) 
Banarsi; (6) Burmi; and (7) Poona paunda. 

Standard in Description.— KoWimn and Leather furnish a diagram 
showing in outline four forms of cane, and suggest the desirability of future 
writers accepting these as comparative standards. They furnish parti¬ 
culars of 46 canes, but of 11 they have omitted to say to which 
t37pe they belong, and of 9 more they are apparently not quite certain 
themselves. The proposed classification would thus seem by no means, 
a very satisfactory one. In type (A) the joints are constricted but the 
cane not materially swollen, whereas in (C) the joints (nodes) are con¬ 
stricted and the internodes distinctly swollen. These would seem to 
correspond very largely to both the ganna and paunda canes of Hadi’s- 
classification. The following are the (A) canes of Mollison and Leather:— 
hali-jadi ; deo-gadi ; Green Mauritius; rasdali {rasvali, the juicy) ; 
Yellow-green of Bijapur; Purple Mauritius (imported in 1893), the 
rdmrasddli of Kanara ; Streaked cane of Dharw^r and Bel gaum ; Madrasi 
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paunda_{oi Sitapur, Barabanlci, Bareilly, etc.); lajli (of Bardwan); and 
the puri^ (of Bardwan). (C) canes are ; the TcJiajuria or meva (of Surat); 

Malahari (of Surat); the itiahmi \ ellow-green or Poona pundia ; samsara 
(of Dumraon); and the Saharanpuri (of Cawnpore and Bareilly). 

The (B) and (D) canes of this classification seem to correspond to the 
truly indigenous canes of India which Hadi groups under the most general 

Indian name uM. Of the former the following may he mentioned:_ 

vansi or Bamboo or betta kabhu (of South Maratha country); hullu 
kabbu {hullu = grass, and kabbu. = sugar-cane) (of the South Mar-ithfi) ■ 
sanna {= small) -bile (= white) -kabbu (of Khanapur and South Marathfi) I 
mungo (of Dumraon) ; dhaul or dhaiir (of Cawnpore, Bareilly and Shah- 
jahanpur) ; matna (of ditto) ; and rakra (of Shahjahanpur). 

The (D) canes are as follows pansabi (of Behea) j khati (of Dumraon 
and Bardwan); the dikchan (of Cawnpore and Shahiahanpur); and the 
munga (of the same place). 

Lastly, the (E) canes of Mollison and Leather seem to correspond closely 
with the coloured ukh canes of Hadi. The examples given by the former 
authors are bhuri, phojhhuri and smgadi (of Surat); the Purple cane (of 
Bijapur, Bassein and Thana) ; and the kare kabbu (kare = black) (of 
Belgaum, Khanapur and Dharwar). 

I have enumerated the chief canes mentioned by Mollison and Leather 
and not those given by Hadi, becau.se the former are applicable to a wider 
area, and at the same time, so far as the United Provinces arc concerned 
correspond with many of those given by Hadi. The Imperial Gazetteer 
(hi., 39) says the canes of India maybe broadly grouped into (a) thick, 
jiucy, soft lands which ordinarily require very liberal cultivation aucl juicy cancs. 
irrigation, and (6) thin, hard, less Juicy canes which, with well-distri- DryCancs. 
buted rainfall, succeed with less liberal cultivation and with sparing 
irrigation or even without any. 

[C/. Leather and Mollifion, in Aari. Ledg., 1898, No. 8 ; Mukerii, Handbook 
Ind. Agn.., 1901, 392 ; Mollison, Textbook Ind. AgrL, 1901, iii., 109, 153-81 (a 
repTmtiiom Agri. Ledg.); Basu, Agri. Lokardaga, 1890, i., 37-8; Houze, Les 

FL InduM., 1895^ iv.f 110-37; Kobus, Improv. Sugar-cane by Chemical Select., 
m Kew Bull.f 1899, -^5 ; Kew Bull. (add. sor., i,), 12-4, 125-8 ; Eckart, Varieties 
of Oane grown by the Hawaiian Sugar Planters* Assoc., Bull, 1903, No. 1 ; Watts, 
var. of Sugar-cane^Grown in Antigua in 1893 ; also Bxper. in Leeward Islands 
Kitts), 1903, pt. i. ; also 1905, Bxper. British Guiana, 1904 ; 

Stubbs, Sugar-Cane, Louisiana U.S. Dept. Agri. Bxper. Stat, Bee., i., 63 ; 1896 
' 1901, xii., 438, 1033-4 ; Hosie, Bept. Prov. of Ssu*ch*uan, China, 

1904, 22-4; Bev. des Cult. Colon., 1901, ix., 258-61, 322, 324; International 
Sugar Journal, iv., 265-70; Indian Bxper. Farm Bepts. : —Poona, 1897, 14-7 ; 

1898, 14-6 ; 1900, 13-4; Sibpur, 1893-4, 3-4; Bardwan, 1900-1, 11; Cawn¬ 
pore, 1889-90, 6-8; 1894-5, 13-4 ; 1895-6, 23-7 ; 1897-8, 25-6 ; 1899-1900 
wl-3 1901-2, 14 ; 1902-3, 13 ; 1904-5, 10—11; Barber, Sche^ne for Provincial 
iUnguvry into the Sugar-cane Indust, 1906 ; Selection and Disinfection of Sugar- 
CCIM Cuttings, in Agri. Journ. Ind., 1906, i., pt. iii., 252-3; also Barber, Origiri 
of New Sugar-canes by Bud-Variation, 1906, i., pt. iv., 285-9 ; Butler, Sdeci. of 
Sugar-cane Cuttings, 1907, ii., pt. ii., 193-201.] 

Seedling Canes.—In tke concluding paragraph under liistorj, refer- Seedling 
ence has been made to the flowering of the cane (p. 933). But it Canes, 
had long been supposed that the sugar-cane, as with some other culti¬ 
vated plants propagated by cuttings, had lost the power of producing 
seed. Unlike the beet it was only, therefore, open to improvement by 
the chpee occurrence of bud variations or by the chemical selection of 
canes individually richer in sugar. 

As a matter of fact, the sugar-cane is, though sparingly fertile, not 
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absolutely seedless. As long ago as 1858 Pauls had raised seedUngs 
from it in Barbados, and in 1888 Bovell and Harrison, m the same island, 
and Soltwedel in Java, succeeded in accomplishing it. This opened the 
way to improvement by seminal variation, which was at once taken 
advantage of. Thousands of seedlings were raised from seed taken from 
known seed-parents, but of which the pollination was uncertam. Selection 
was made of those with a vigorous habit and a high saccharine content. 

In 1904 Lewton-Brain succeeded in hybridising known varieties by 
artificial cross-pollination. It thus became possible to_ breed on definite 
lines so as to combine the desirable characters of particular races. One 
obiect would be to obtain those which would resist the disease which 
had led to the abandonment of the cultivation of the Bourbon cane. 
Seedlings produced in Barbados (about 1899—1900), and known as 
and “ B 208,” have both been found to yield fully half a ton per acre 
more sugar than “ Caledonian Queen,” and fully three-quarters of a 
ton more than “ Bourbon.” They have, in fact, been stated to pro¬ 
duce, under favourable conditions, fully SJ tons per a,cre, the best canes 
formerly grown having yielded only 2*53 tons, so that these seedling stocks 

showed an increased yield of 37 per cent. .on. qa c- laoc 

[Of. Kew Bull., 1888, 294; 1889, 242; 1891, 10-24 ;_ 1894, ^4-6; 1896, 
167-70; Joum. Unn. Soc., 1891, xxviii., 197-201 ; Agn. Gaz. N.-S. WaUs, 
1891, ii., 428-9 (which republished paper from Revue 

ments in Mauritius); Hart, Rept. SeeMing Canes, TnnzM, 1898 ^ ’ 

D’Albuquerque and Bovell, l.o. Imp. Dept. Agrt.W. 

No. 3 ; 1901, No. 12 ; 1902, Nos. 19, 20; 1903, Nos. 26, f 5 ^0 • 

Westind. Bull, (containing reports of Agri. ConfOTenoe)_, 19f)0,-i.,147-ol, 182-4, 
380-6 * ii 23-32 ; iii., 29-46 ; Colonial Repts, W. Ind%eSy (misc.), 1^6, JNo. 36, 
v.-xvih., L-iii. ; Bull, Imp, Inst., July 1903, 81-8 ; Louisiana, Planter and 
Sugar Manufacturer, March 1905, 164-9, 172-3; 1906, 156 9; Agrt, N^s, ^y*» • 
(many passages); Cult, of Sugar in Philippines, 

685-6 ; Freeman, Current Invest, in Econ. Bot., in New ^ ? 

103-14 et sea; Morris and Stockdale, Improv, hy Selection and Hyhridtsatton, Rept. 
.Third Qonf. on Genetics (issued by Roy. Hort. Soc.), 1906 310-3o ; Lectures 
to Sugar Planters (issued by Imp. Dept. Agri. W. Ind.)> 1906.] 

CULTIVATION. 

Area and Yield of Sugar-cane and Sugar. —There is perhaps no 
other aspect of the sugar industry of India regarding which more obscurity 
prevails than the Provincial and Imperial averages of yield of cane to the 
acre and of sugar to the cane. Moreover, returns are only available for 
six of the provinces, though these embrace about 95 per cent, of the 
sngar-cane area. The provinces covered by the official Memoranda, 
issued by the Director-General of Commercial Intelligence, are (1) Rengal, 
(2) Eastern Bengal and Assam, (3) the United Provinces of Agra and 
Oudh, (4) the Panjab, (5) the North-West Frontier Province and (6) 
Madras. The areas omitted are (7) Bombay and Sind, (8) the Central 
Provinces and Berar, (9) Burma, and (10) the Native States. For the 
past eight years the first six provinces have shown an average of 2,307,618 
acres under the crop, with a yield of 1,988,211 tons of crude sugar {gur). 
This gives an average of 1*1 acres to the ton of crude sugar, or say one ton 
to the acre, provided it be accepted as safe to frame any such estimate. 
But it must be observed that the crude sugar of India is ordinarily a much 
inferior article to that indicated by the estimates of sugar-production in 
most other countries. Thus, for example, much of the imports by India 
from Java are considerably below the Continental standard. To correct 
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Indian returns of raw sugar into the crystallised article, the proportion is 
2|- or 3 raw to 1 refined sugar. _ The Indian yield of cane to the acre 
does not appear to be ever published, so that the relative merit of the 
Indian stoclc to that of other countries cannot be ascertained. 

The cane areas of the omitted provinces (7 to 10 inclusive above) Agricaiturai 
can be ascertained, but not their yield of sugar. In 1903-4 and 1904-5 
these came to about 140,000 acres, so that if that area be added and the 
proportionate figure be worked out for the outturn, the result would not 
materially disturb the calculations based on the six provinces only. The 
area returned in 1905-6 as under cane in the six provinces was 2,110,800 
acres, and in 1906—7 was estimated at 2,348,800 acres. The ascertained 
yield was 1,725,300 tons in 1905-6, and 2,223,400 tons in 1906-7. The 
A,gTicitltuTctl Statistics still further show that in 1899—1900 the total area for Oontractior 
all India under sugar-cane was 2,541,470 acres ; and the subsequent figures 
manifest a shrinkage, right down to the returns of 1905-6, both constant 
and serious, though the improvement in the succeeding year is more 
hopeful. This may be exemplified as follows r— 


jA.cr©s 

1890- 1 .. 2,758,000 1898-9 

1891- 2 .. 8,100,000 1899-1900 

1892- 3 .. 2,798,000 1900-1 

1893- 4 .. 2,897,000 1901-2 

1894- 5 .. 2,764,000 1902-3 

1895- 6 .. 2,930,000 1903-4 

1896- 7 .. 2,651,000 1904-5 

1897- 8 .. 2,648,000 1905-6 

Average of Average of 

8 years;— ,, 2,818,250 8 years:— 


Acres. 

2,755,000 Actual Areas. 
2,693,000 
2,522,0001 
2,474,000 
2,358,000 
2,280,000 

2.244.800 

2.110.800 


2,429,700 


Thus, according to ttese returns, the area for the eight years preceding influence 
the enactment to countervail hounty-fed sugar in 1899, showed an annual of Bounty- 
average of 2,818,250 acres, and for the eight years subsequently, of Sugar. 
2,429,700 acres. But it is possible these returns are not very accurate 
for the provinces of minor production and for the Native States. They are 
possibly low estimates, hut doubtless are relatively correct, and there¬ 
fore would seem to justify the opinion that the sugar-^cane acreage of 
India has for some years past steadily manifested a contraction. 

Turning now to the provincial returns, the United Provinces head the Relative 
list with 49 per cent, of the total area, namely 1,228,900 acres in 1905-6 nid?an Areas 
and 1,386,700 in 1906-7. Then follows Bengal 'vcith 19 per cent., or 
approximately half a million acres- Next Eastern Bengal and Assam 
with 1D2 per cent., or 201,500 acres in 1905-6 and 199,900 in 1906-7. 

The Panj^b, 13*7 per cent.; the North-West Frontier Province with 1 per 
cent,; and Madras, 2*5 per cent, of the total Indian area under sugar-cane. 

‘‘ In the North of India and in Bengal 20 tons of cane per acre is con- Indian yields 
sidered a good crop, and an outturn of 1| to 2 tons of gur per acre is 
obtained. In peninsular India, where sugar-cane is extensively grown 
under well irrigation and is very highly manured, the product is much 
higher, 6,000 to 7,000 lb. of gur per acre being an ordinary outturn. 

With very careful cultivation and high manuring, even double the yield 
has been obtained from soft varieties of cane ” (Imf, Gaz., iii., 41). 

Mollison and others have often said that the experiments conducted at the 
Government Farms have proved that sugar-cane can be more economically 
produced in India than in any other country in the world, \Cf. O’Conor, 
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Anglo-Indian Review, April 1903; Leather, Effect of Change of Climate 
on Juice of Sugar-cane, in Agri. Journ. Ind., 1906, i., pt. iv., 412-3.] 
Yield in Ifetttrn in Foreign Countries. —With, regard to the yield in otner 

Foreign countries, H. C. Prinsen Geerdings, Director of the Sugar Experimental 

Countries g.(;ation of West Java, gave the following yields of cane to_ the acre in 

Java, 36 tons ; in Sandwicli Islands, 33*4 ; in Egypt, 22 ; in Queensland, 
3 «gax. 16 ; and in Japan, 16-2. Yield of sugar in tons to the acre m Japan, 

I'l • in Queensland, 1'6 ; in Egypt, 2'2 ; in Java, 3'6 ; and in Sandwich 
Islands, 8. These results showed the further fact, namely, tons of cane 
to the ton of sugar in Java, T'l; in Sandwich, Egypt, and Queensland, 

each 10; and in Japan, 14-3. , ii. 

Thus there would seem a wide range both in yield of cane to tne 
acre and in the amount of sugar afiorded by the canes produced. By 
liigli cultivation the yield of cane has been immensely increased in the 
Sandwich Islands, but it would seem as if the lower returns in Queens- 
Mctiiods of land were compensated for by the superior methods and appliances 
Manufacture. manufacture, since the cost of sugar-production is in Java £8 12s. 6ci., 

and in Queensland only £8 15s., and this in the face of the startling state¬ 
ment of the yield being 36 tons in Java and only 16 tons in Queensland. 
Queensland is thus able to produce sugar at approximately the same price 
Cost of per ton as Java. But this question of cost of production manifests a wide 
Production, range. Thus it is £8 4s. 4d/. in the Sandwich Islands j Egypt, £910s. 5 

Barbados, £9 15s.; Trinidad, £10 19s. lid.; Demerara, £12 18s. lOd.; 
Erench Antilles, £14 6s. 9(i.; and tlie United States, £18 18s. Tnese 
were sums worked out a few years ago for tlie countries witli a gold standard 
in currency, l)ut it maybe useful to add similar figups for tlie chief silver- 
standard countries:—Mauritius, £6,2s. 5d.; Philippines, £6 16s. ; 

Japan, from £13 5s. 8d. to £16 16s. 10c?.; Argentine, £17 14s. 11c?.; and 

Brazil, £22 6s. 11c?. 7 t on 

Beet^jersws- The Manchester Chamber of Commerce {Monthly Record for Oct. 31, 
Cane. 1899) discussed the yield of beet-sugar as compared with cane-sugar to 

the acre, with the following results :— 

Beet-sugar. Cane-sugar. 

Germany .. .. 1*71 tons. Hawaii .. ..3-6 tons. 

Belgium .. .. 1*55 „ Java.3*2^ „ 

Holland .. .. 1*29 „ Barbados .. 1*89 „ 

France .. .. 1*24 „ British Guiana.. 1*82 „ 

Austria .. .. 1*09 ,, Queensland .. 1*8 ,, 

Bussia .. .. 0*80 „ St. Lucia .. 1*75 „ 

Trinidad .. 1*54 „ 

Martineau gives an average of 2 tons per acre as fair for all sugar-cane 
production, a result which, considering the improvements already efiected 
in the stocks and methods of manufacture and in the possibilities of the 
future, by no means justifies gloomy forebodings for the sugar-cane 
planter. 

[Cf. Board of Trade Journ., 1901, xxxiii., 69 ; Queensland Agri. Journ., 1901, 
viii., 125 ; 1901, ix., 6 ; West Ind. Bull., 1902, hi., No. 1, 46-65 ; Agri. Dept. 
Natal Rept, 1902, 17 ; U.S. Dept. Agri. Exper. Stat. Rec., 1901, xii., 742 ; 
The American Garden (discusses the Hawaiian yield of 10 tons of sugar to the 
acre).] 

Manures. MANURBS and manuring op St/GAjR-CAiViS.—Leather {Agri. Journ. Ind., 

i., pt. i., 13-24) deals with the subject under the following among other headings: 
history, the demands of the plant from the soil, and the manures best suited 
to meet this strain. He suggests a division of the manures into first, farm¬ 
yard, poudrette, and fish manures ; second, oil-eakes; and third, bones and 

940 


Beet versus 
Cane. 


Beet-sugar. 

Cane-sugar 


.. .. 1*71 tons. 

Hawaii .. 

3*6 tons. 

.. 1*55 „ 

Java. 

3*2 „ 

.. 1*29 „ 

Barbados 

1*89 „ 

.. 1*24 „ 

British Guiana.. 

1*82 „ 

.. 1*09 „ 

Queensland 

1*8 

.. 0*80 „ 

St. Lucia 

1*75 „ 


Trinidad 

1*54 „ 


Manures. 







DISEASES AND PESTS 


SACCHARUM 

OFFIOINARUM 

Cultivation 


oou i. TT • umtivaDi 

experience with each of these, he next 
Deprlgrl Mad^imf ^he juice. [Cf, Sugar-cane Cult., in 

sectionf^f.^^ ^BSrs. The blights of cane may be grouped into three Diseases. 

T-n • -Butler {Mem, Dept. Agri, Ind., i., No. 3, 1-53, tt. i.-xi.) 

In^an literature on this subject, and furnishes much new and useful 
mtormation. He describes the following diseases :— (a) Red Rot (Red Smut) 

pT 1» (6) Smut, VstUngo S««c7.«W, Rabenhorst. (o) 

rme-apple disease mueiaviopsis emneetlcfs. Went, (d) Black Rot, spu^non^Bma 
«!r.ni- r"**V * Brown Leaf-spot, Cercospom. longipes. Butt, if) Rine- 

bpot, JBeptost,h,^, la Saccn„,% Br. d. H. (g) Sooty Mould, Cnpnoatuni Jp. 

Tr. PiTtlier paper. The Selection of Sugar-cane Cuttings, Butler (Aqri 

imperative necessity to avSdusto.^ 

diseased stock. Barber published [Agri. Journ. Ind., i., pt. i., 44-8 H 
.^coomit of the Samalhota Sugar-cane Farm, in which he deals 
India rh-'^^T^fi'!"' f successive canes have held favour in South 

forty years, each in turn only to become diseased, thus 
1°®®; * i“* authors show that such calamities 

1®®-®*. prevented were the stock rigorously selected. 

ci®alt with the pests, but more casually Pests, 
than systematically. Saiyid Muhammad Hadi {Sugar Industry of U. Prov., 

P^ers previously published, besides contributing largely to 
the subject himself. Cotes {Ind. Mus. Notes, i., 22-7) worked out the life histories 
ot some of the sugar-cane pests, but it was left to Maxwell-Lefroy to furnish full 
details regarchng the Moth-borers of the cane. The reader will find his first Moth-borers. 
fXowd^^?n r ^ricultural Ledger (1900, No. 23), but this was later on 
r^L - ^^^SfCir-cane, Maize and Sorghum in Western 

India {Agn. Journ. Ind., 1906, i., pt. ii., 97-113). 

(3) Other Enemies and Pests .— Perhaps the most serious that has to be men- Enemies, 
tioned m this place is the root parasite striffu it^tea. This little flowering plant 
injures the cane so seriously that a large percentage may often be seen to be 
Killed by it 1 he only known cure is to uproot the parasite as much as possible, 

and to avoid growmg cane on the same field for some years subsequent to a severe 
attack, lid animals, such as the jackal, the boar and the rat, often do much 
injury to the crop, and frost or floods are alike disastrous. White ants are also 
very destructive (Maxwell-Lefroy, Agri. Journ. Ind., 1906, i. pt ii 174-6* 
also in Mem. Dept. Agri. Ind., 1907, i.. No. 2, 126). Por fuller detail regarding 
the insect and fungal pests of sugar-cane, the reader should consult the impor¬ 
tant work by Kruger {Das Zucherrohr und Seine KuUur, 1899, 301-466) winch 
however, has more particular reference to Java. ' 

Tbe area under sugar-cane, according to tbe Final Memoran- Bengal 
clum of the Government of India for 1904-5, amounted to 633,000 acres, 
and the estimated yield came to 634,700 tons of raw sugar or gur. The Ireat 
Season and Cfop RepoH for 1904—5 gives the areas in the various divisions 
as follows :—Patna, 166,000 acres ; Bhagalpur, 95,800 acres ; Eajshahi, 

92,200 acres; Dacca, 83,700 acres; Bardwan, 79,300 acres; Chota 
Nagpur, 53,100 acres ; Presidency, 39,400 acres; Chittagong, 17,500 
acres ; and Orissa, 10,800 acres. In the year following, the apparent, hut 
not actual, decrease in area was due to 14 districts, previously returned 
under Bengal, having been transferred to the new province of Eastern 
Bengal and Assam. This leaves the normal area of Bengal for 1905-6 
under cane as 421,600 acres, and for 1906-7, 423,500 acres, with a yield 
of 419,300 tons. 

The most recent accounts of cultivation are by Mukerji and Roy. Several Grown. 
\ arieties of cane are cultivated throughout the province. According to Roy, ex¬ 
periments have been made, for some years past, on the Bardwan Farm with four of 

941 


Bengal 

Cultiva¬ 

tion. 


Eaces Grown. 













THE SUGAE-CANE PLANT 


SACCHARUM 

OFFTCINARUM 


Bengal 


Preparation 
of Soil. 


Propagation. 


Irrigation. 


Trimming. 
Top Dressing. 
Haryest. 


Manrititis 

System- 

Cost. 


E. Bengal 
and Assam. 

Areas. 


Yield. 


these, viz:—(1) Shamshara, (2) KajU, (3) Poori and (4) Poona. The results attained 
point to the Shamshara as the best p'wr-producing cane. The crop grows both 
on clayey and loamy soils, but a mixture of the two is preferable. Mukerji states 
that the best canes are found at the junction of old and new alluvia on the sides 
of streams and rivulets, where the soils are red clay loams, rich in mineral matter. 
As the crop is an exhausting one, it is never grown on the same land year after 
year. The crops it most commonly follows are pulse, mustard, potato or clus 
paddy. The best time for harvesting sugar-cane is from December to February, 
and the most advantageous time for planting, the month of February. 

In Lower Bengal the land is prepared by frequent ploughings from the middle 
of October to the middle of January. Id most places it is also hoed, since 
deep cultivation is considered essential. When the soil has been thorouglaly 
broken up, it is harrowed several times. The field is then divided into beds, by 
digging broad trenches, slanting from top to bottom at intervals of 40 feet, tben 
subdivided by cross trenches 7 feet apart. Parallel furrows, at intervals of 1 tc 
2 feet, are now drawn along the beds, and oil-cake put into these. The plot is 
then well irrigated and cane cuttings placed lengthwise in the furrows and covered 
up. These are taken either from entire canes or the tops of canes. Tbc 
latter system is said to be that pursued in the Bax’dwan Division, whilst the 
former is adopted in Bihar and Eastern Bengal. The cuttings are previously 
prepared by having been kept for a week or so in a cool pit—layers of cane with 
wet straw and ashes between. Subsequently the laild is retained in a moist 
condition by artificial irrigation, generally given every fifth day, and when, the 
young shoots have come above ground, the surface is well watered and hoed 
between the furrows. Afterwards it is occasionally irrigated and hoed, the plap.ts 
bemg earthed up until the original furrows are converted into ridges. During 
the rainy season the soil is kept well drained, loose and free from weeds. From 
the middle of July to the middle of October the plants are tied up in clumps. 
Their dead leaves are removed, and oil-cake applied as a top dressing, at the rate 
of 4 to 5 maimds per higha. The crop is harvested from the middle of December 
to the middle of February. 

In some places, especially on light soils, water-channels are not made at the 
time of planting, but the land is simply thrown up in ridges over the cuttings. 
Agam, in others, after water-channels have been made, as described above, 
holes are dug 2-J feet in diameter and 14 feet apart, in lines 14 feet from one 
another. One cutting is put in each hole with oil-cake and water, and tben 
covered up. This is known as the Mauritius system, because supposed to be the 
method adopted there, and in India is mostly used on undulating ground, but 
the furrow system is said to be best where irrigation is required and possible. 

Mukerji estimates the total cost of cultivation at Rs. 160 an acre. The 
Experimental Farm Reports have investigated many important issues, such 
as the yield of sugar with the various races of cane, the advantages or otherwise 
of ratooning, and the economy of propagation by tops in place of lower 
portions, that is, cuttings of the mature cane. [Of. Sen, Rept. Agri. Stat. Ectccct, 
1889, 33-7 ,* Basil, Agri. Lohardaga, 1890, pt. i., 79-80 ; pt. ii., 37-41; Bauer- 
\ei,Agri. Cuttack, 1893, 92-6; Voelcker, Improv. Ind.Agri., 1893, 244-5 ; Mukerji, 
Handbook Ind. Agri., 1901, 394-6, 398-403, 405-8 ; Rept. on Cult, of Sugar hy 
Bihar Indigo Plariters, 1901 ; Admin. Rept. Beng., 1901-2, 24-5, etc. ; Roy, Crops 
of Bengal, 1906, 100-12; Wilkie, Sugar Cane Cultivation Bihar, in Agri. Journ, 
Ind., 1906, i., pt. iv., 322-8 ; Repts. of Dept. Land Rec. and Agri. Beng. ; Escp>er, 
Farm Repts. Beng. ; Dumraon, 1906-7, 4-10.] 

Eastern Bengal and Assam, —The area tinder sugar-cane for 1904—5 
ill Assam proper was 44,869 acres. The largest areas ordinarily occur in. 
Sylhet, which had 20,000 acres; Sibsagar, 6,925 acres; Cachar, 5,250 
acres; L«<khimpur, 3,783 acres; Kdmrup, 3,688 acres; Darrang, 2,176 
acres, etc. But since the separation of Bengal, 14 districts formerly 
treated as within that province are now returned under the new province 
of Eastern Bengal and Assam, and later statistics accordingly manifest 
an apparent provincial expansion. Thus in 1905-6 the estimated area 
and outturn in the new province were 201,500 acres and 188,500 tons, 
and in 1906-7,199,900 acres and 193,500 tons. 

The following information regarding cultivation in; the Brahmaputra valley is 
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T? A TnnxTTMn SACCHARUM 

KAIOONING OPPICINARtXM 

abstracted from the account by Dr. E Stack A bVbt , Cultivation 

admixture of sand, is most suitable. It muerbe high land Won ^ 

inundation. Favourite spots are the edTs of a rn^sb nr t 

The degree of manuring depends entirely Spon the raiyat’^ me^^auslucr®' 

Hots in the vicinity of centres of crowded popSlXn^ffreXTaZreH 

t plantnfg ZSTcalZ Zthe 

other hand, m the more rural tracts it often receives no manure aZZZu 
of the grass and weeds raked out of the soil and burnt. tZ bSt cane ZZat 
raised on virgm sod or on old fallows, but land from which a cr?p Z m^terd 
pulse, or summer rice (dhu) has been first taken is sometimerpZrred 
crop of cane, unless ratooned, is never taken, but the land id ^ ^ 

Feb?uar]^"whe^^^ broken up in October, then left till JaLTJy^or 1^^110^'^ 

1 ebruai y, when ploughing starts and is continued till the middle of April The ' 

“pZZng wTeTeK: 

^ balf-upnght position, in groW which has been turned up b^?he 
hoe, the beds of cuttings being covered with rice-straw or plantain leaves^and 
watered if the weather be dry. The dav chosen fnr ryl«r,firArr ^ weaves and 

the middle of May, must be preceded by^sufficient ram In an 
on Seasons of Sowing and Reaping of Crops, issued by the Bepor^eTon Econ^^^^^^ 

Products, cane is spoken of as planted from April to June. The layers are placed 

2 feet apart, m trenches 3 feet distant, and these run at ff 

shor/mtervals ^durLf Mght suZy® ZatZZhrZghoZ°S,y md partZf J^e* 
and at the same time manure may be applied. A few mom ^diZf a^e mZn 
and the earth from the ridges is heaped abht the roots of tZ cZes in tZZelohes 
till ndge and trench are reversed. This goes on till the middte of AuZst aft^^ 
which work stops for about a month. A final weeding and Tithing |p is then 
pven, m September ot October, when the canes are tied togetheTin 5™ bv tZ 
leaves stripped off the lower parts of the stems. Cane harvest as a rnlp* ^haq m 
not begin till the winter rice has been reaped, that is, till after the 15th of Januarv ’ 

ffomXrdatTfT crushing, boiling, etc., are carried on simultaneous^^ 

irom this date till the end of March, or even beginning of April. The canes are 

strinnerTnf^fl^^^ 7°^’ lopped off and reserved for layers, and the stalks 

stripped, of their leaves, are boiincl m bundles and carried to the mill. Prom an 
extensive series of crop experiments, performed from 1883 to 1902 it would 

about 1T6 tons oi can© to afford one ton of giir. ^ Yield. 

A small proportion of the annual crop is ratooned. If this is done the strinned- -p f • 

hnriT777l ^ill April, when they^are 

^ month later, when the young shoots begin to appear, the crop is 

1905 /Paoha?^c; of January. [Of. Allan, Assam VisL 

r , 05 (Cachai, Sylhet, Goalpara, etc.); Crop Bxper. Eepta., Assam.} 

. average of tlie five years ending 1904-5, xj ppow 

It IS manifested that the area under sugar-cane in these provinces amounted Ai-eas. 
to 4J per cent, of the total under sugar-cane in British India. In 1905-6 
OKA^- ^ocording to the Agricultural Statistics, was 1,220,716 acres viz! 

954,350 in Agra, and 266,366 in Oudh. The yield was returned as 884 000 ^kid. 
tons, though in 1904-5 it was 1,183,400 tons or, say, one ton to the acre/ In 
Agra the acreage in 1905-6 in the most important districts was as follows • 

69.088, MuzafEarnagar, 56,498; Basti, 65,123; Bareli, 51,135 Iix 
I = Sitapni, 33,201; Barabanki, 

Sultanpur, 22,580. The Final Memorandum 
ol the Commercial Intelligence Department for 1906-7 states the area 
and yield for that year as 1,386,700 acres and 1,264,600 tons. 

grown in the United Provinces have already been Eaces. 
caesiffed, with reference to their agiicultural characters and properties, into 
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tTnited Provinces , ,, . i: li- 

tVirpe broad divisions, known as uTch, gannd and paunda. The methods of cultn a- 
tion for the first two are the same, but differ somewhat in the case of pau^ canes. 
Eotation. According to Saiyid Muhammad Hadi, from whom the particulars here given 

have been mainly derived, the crop is grown under ttoee different systems of 
treatment “ In one. the land is kept fallow for a whole year following the 
removal of a spring crop. In the second, a winter fallow is allowed after a ram 
(lharif) or an Ltumn (agahni) crop. In the third, the ground is prepared and 
cLe sown immediately after a spring crop has been cleared from the land The 
Irrigation second system is that most commonly pursued, especially in canal-irrigated areas 

Irrioato . the first, ploughing commences as soon as the rams have set m and is 

c continued till sowing time. Under the second, it begins soon after the rain or 

seasons. ^^tln been removed the land being watered if necessary to 

■ admit of ploughing. The number of ploughings varies from fifteen to twenty 
i^he west and from twenty to forty in the east, but when^ cane is grown 
immediately after the land has been cleared of a, sprmg crop, it is not ploughed 
Manure. more than five times. After every ploughing, the land is levelled. Manure is 

usually applied before planting, and incorporated with the soil by ploughing 
Cattle-dung or farm-yard manure is generally used, and at the rate of 200 to 301^ 
maumis an acre. In the east, canes which are intended to be cut up into sets 
„ 4 .- 1 I'r. fipld A dav or two before planting the canes axe cut, 

lopaga 1011 . “®J p ^ f yigir (jjy leaves, and left in lyator overnight. They a,r6 ^ 

into pieces, each piece being about 15 inches long and containing three to fave 
buds^ In the west, in the Bohilkhand and Meerut Divisions, the top cuttmgs are 
planted, which consist of a portion of the top green leaves and a few of the upper 
joints. These cuttings are buried in a corner of the field an^d covered l^htly 
With earth, a layer of dry leaves being placed above and underneath. E%ery 
fourth or fifth day, water is sprinkled over them to keep them moist. _ On the 
dav of ploughing, they are dug out and removed to the field. If the moBture in 
the field is iot s^cient, the land is usually irrigated before planting. Planting 
tL sets is done in the following way. A fcst ploughmg is made parallel to the 
side of the field, but only just scratches the soil, and is followed by a second 
which deepens the furrow. A man then places the sets along the furrow at a 
Sstonce oFXuVone foot from each other. A third plough brings up the rear 
«Tid. covers the sets with earth. „ _ 

SeaaoEs. ^The time for putting the sets in the earth varies from the midde of February 

to the middle of April. The crop is watered three to seven times between 

harvesting and in a dry year more is necessary. Four or five days after 
planting, the &st hoeing is done, and after every watering two hooings are given. 
When the plants are very young, each hoeing is followed by levelling ^e ground, 
and after the commencement of the rains, or when the plants are 
Ihgh, the hoed field is again levelled. The number of hoemgs varies from 7 to 14 
Eatoon Crop. In^he west and parts of the Doab, the cultivators grow 

-rjer-j. To propagate the pen crop, the roots are left undisturbed fiom the time 
of first cutting, and the stripped leaves of the tot year s criyi are burnt in the 
field before the commencement of the rains. After the rams have set in and the 
young shoots begin to sprout, the field is ploughed up, the furrows bemg 6 to 0 
Lohes apart. By the middle of November the crop is believed to have attained 
Harvest. maturity and to be fit for crushing. Ordinarily, however, the cultivator does not 

commence cane-crushing till December. , . x* i 

Paunda cultivation of the variety known as paunda, grown almost entirdy for 

Cultivation. shewing purposes, differs somewhat from the above. Before plantmg, the field is 
dug up^oL foot deep and the sets are planted earher than the time stated above, 
stoe the sooner this variety of cane comes into market, the higher price it fetches. 
The method of planting is somewhat different. The sets in this case are dropped 
into furrows between ridges into which the field has been previously laid out, and 
are covered over with earth, the furrows being 24 to 36 inches apart and the 
distance between the cuttings about 2 inches. 

Manure. manure is in tHs case generally applied, at the rate of ^ P 

acre, or about three times as much as m the former case. The first hoeing w done 
as soon as the land gets sufficiently <tey after the second 
Watering. watered again, and subsequently the ridges are spht and the 

divided into irrigation-beds. Boeings and waterings continue t^^® ^^®^* 
the rains, and in July or August the plants are earthed up. The number of 
waterings varies from twelve to seventeen during the period of growth, and the 
number of hoeings from five to seven. 


Eatoon Crop. 


Paunda 

Cultivation. 


Watering. 
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GEOWN FOE EATING PUEPOSES 
Division. atRs. 66; the highest, tC to Rohilkha^^^ 

Of the :paundd canes, he ^ives the total cost ^ q 81 per acre Speaking 

and Fniler, Field and Garden Crops, 1882 i 5o 63 t q w' 

V.Prov.; Moreland, mu. o,^ Sug'arC^lLXt^i xii 

Panjab and North-West Frontier ProWnc^ —TW +i^i a ' u 7 
Statistics for the year 1906-6, the area under suo-'ar Agricultural Panjab. 

Panjab as 172,700 acres, and the y?elcl 88 Osftf.: ^ 
year tvas 326,500 acres and 238,300 tLs of gk or ahoutthtedourtW a 
ton to the acre. It has to be borne in mind, however, that in many tracts 
krlTv^ -f considerable Muhammadan populations, cane is grown 
largely, if not mainly, for eating purposes, and not used in the production Edibieoanes 
of gui. The more important district areas may be given for 1904-6 

L^TiSuV n ’ Sialkot, 34,919 acres ; 

Ljallpiir, 30,672 acres; Jallandhar, 27,797 acres; Eohtak 24 434 acres • 

Hoshiar;^r ^4,0^1 acres; Gujranwala, 20,492 acres; Karnal 19 553 
acres; Delhi 17,675 acres; Amritsar, 16,^5 acres;’ aXL, l^fo 
S'lea in the North-West Frontier in the same year was 

rhf^rLT^^^’ in Peshawar, 18,414 acres in iwtier 

t e jear in question; Bamiu, 6,387 acres; and Hazara, 1,094 acres. The Province, 
area and prod^tion in 1906-7 were 257,600 acres and 212,800 tons in the 
Panjdb ; 28,600 acres and 32,800 tons in the North-West. 

I ho lollowing information applies particularly to Sialkot one of the moc?f 

crop must be frequently ploughed. In Sialkot thAprepaLory plougW^^^ p, 

frZ manured. Cane is nlveTJo^ Houghmss. 

from seed- Each year, when a held is reaped, about 5 per cent, of the stalTcs are 
^refully selected and cut into lengths of about 9 inches and hnn'piH a t) 

They are ready for planting in abodt three months. When taken out^of tL^pit 
If lengthwise xn the ground and pressed down with the foot- The 
ground foeari^ sugar-cane has to be kept moist by steady irrigation when there irWc^q 

Telomthe c^ r%'e^ 

The f'i j grown on the rich darp soils in Raya 

toe on&T^”y1arJe ^ ^ 

fiheSf^rS broken off and the 

\ ^ stripped with a sickle. The stalks are at once 

earned to the place where the press has been set up. The presses are of two kinds p , 
n ^ clumsy machine, sunk in a pit. The cane- 

stalks are made up in bundles of fifteen to twentjr-five and passed tliroueh and 
in^thf^^t times. ^ The juice is received into an earthen jar sunk 

abo*ve ^ simpler than the wooden, and stands 

wl flf+ extraction, the juice is poured into a 

Iwf iron dish (&arah) placed on an earthen oven, and boiled and stirred for 
it ?= coagulate. When the mass is ready 

wiS dav the ground, earefuUy prepared by plastering 

with clay. The liquid is then starred for some twenty minutes till it hardens 
and cods enough to be rolled into balls. [Of. Dist. G^. Pb. (especially Gujren- 

Idmfn ir fg^Ux! atp^^^^ Montgomery and Multan); Rept. on Land Bev. 

Central Provinces andBerar.-Recmt returns of the area and yield C. Prov. 

are not available for these provinces. The totals for 1904-5 were 21,398 
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acres in tLe Central Provinces (19,601 irrigated, 1,788 unirngated), and 
2 076 acres in Berar. The districts with, largest areas are usually as 
follows -—Central Provinces : Chhattisgarh (Samhalpur and Bilaspur), 

8 730 acres; Nerhudda (Betul) 5,324 acres; Nagpur (Bhandara and 
Balaghat) 4,910 acres ; Jabbalpur 2,425 acres ; and Berar: Buldana, 
922 acres ; Wun, 350 acres; Basim, 342 acres, etc. Particulars are not 
available regarding the yield of gur from these provinces collectively, but 
the Revenue Settlement Report on the district of Betul (pubhshed in IWl) 
affords many useful particulars that may be here mentioned. The 

Twa. average yield of cane would appear to be 18 tons and the yield of 

about 2 tons (9 tons of cane yielding 1 of gi^r). The gur produced is, 

moreover, of excellent quality and fetches locally about 30 per cent, more 
than the average article imported from other parts of India. These 
results are no doubt higher than those obtained in the Central Provinces 
generally, and even in Betul the yield of g-ur ranges from 1,500 to 6,000 lb. 
Standards. Sit J. B. Puller proposed that the standards accepted for the yield of gur 
should range from 1,500 lb. to 4,000 lb. ..... 

Unirrigated.' Cane is grown under two quite different systems, according as nngation is or 

is not used. TKe only soil on whicli it is possible to grow cane without artitici^ 
watering is that luiowh as black cotton soil, and there is a certain amoimt of irri¬ 
gated cane in all districts in which this soil o cours. Unirrigated cane is planted m 
Planting November, December and January, on land which has, as a rule, enjoyed a s 

Seasons. fallow and has been ploughed again and again for the previous nine montns. 

Manure The field is manured with cow-dung at the rate of 50 to 200 maunds to the acr^ 

it being often applied as a top dressing when the young shoots have 
above-ground. Pulverised oil-cake is also used in Bilaspur, bemg placed ^oun-d- tfio 
roots of the plants at the commencement of the rains. An important feature 
Mnicted in this method of cultivating cane is the covering of the ground with ^ 

Surface. soon as the yoimg shoots have come up. This checks evaporaUon and 

the lack of irrigation less harmful than it would otherwise be. ^ The field is hoea 
and weeded between the rows of cane three or four times during the rams, and 
Harvest. the crop is ready for cutting in November. This system is known as palwar 

or miCLQGvwct. _ • • • + 

Irricated But by far the largest and most productive portion of the cane area is irrigated. 

Soil^ With water and manure, cane can be grown on almost any description of soil, 

but the kinds most preferred are clayey loams. Tho reddish loam of Chhindwa 
is one of the best suited to sugar-cane in these provinces. Montgomerie [Land 
Rev. ScULy 1901^5, app. i.) takes a less favourable view, and says that the imports 
of cheaper sugars are curtailing production. He gives the cost of production aa 
Cost Rs. 164-10-10 and the average annual profit as Rs. 38. The f<filowmg aecoimt 

of cultivation in Betul (abstracted from the Rept, on the Land Rev. SettLy 1901, 
32-40) will illustrate the method by irrigation. The field m wmch the crop la 
grown is divided into several plots, three or four in number, and the sugar-cane. 
Situation. is grown in each in turn. It is generally irrigated from a well, but occasionally 

Manure. from a hole beside a river-bed. Before the rams, manure is laid down in the plot 

selected, and during the rains and the first months of the cold weather it is 
thoroughly pi oughed. At the end of December or beginning of January the held 
Irrigation is divided into numerous plots with main irrigation channels between and smaller 

Channels. ones across them. The furrows are made by a plough with a triangular board 

fastened above and at the back of the share. The “ seed, which consists of pi©^ 
Propagation. of cane each with three or four eyes, is then so^. The sower lays ^em in t^ 
water-channels, which have been previously well watered, and partly buries tlmm 
by pressure with his foot. As soon as the plot is sown a watering is given, and it 
well-rotted manure is obtainable, it is now spread on the land. The crop is then 
fenced to keep out cattle and jackals. Bor the first fifteen days it receives no more 
Waterine water, but afterwards must bo regularly watered. Btiring the cold weather im 

part of the crop should be without water longer than eight days, and m the warm 
weather longer than four days. Throughout the monsoons there is nothing to 
do but keep down weeds, ward ofi animals and bind the canes together so that they 
Autunm may not be broken by wind. At the end of September watering mu^ begin 

Watering. again, and great importance is attached to the watermg given at this time, in 
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high yield in BOMBAY ®oS?Sk™ 

m March. In the same Report it is stat^ that ®°“u^enoes q(^- 

erne raised on soil that has never before bornl the is made from sugar- Manafaoture. 

the land becomes more and more saturated with tht 7 ^ t" “i«®ured. As 
on it, the quality of the gtir graduahy deteribratet 

When the crop is to be turned into gur, the cme is dti<^ it reaches the normal. 

leaves are peeled off and the stripped cane is then ^ ®^®^P P^*- 

the only mm known was a cumb??u^ Zien slucw\nf*^® 

m umversal use. As the juice is extracted it is nonrS ■ i “■°'w 

When evaporation is complete, in about six hoiis^t^?nii“^° evaporating pan. 

trough sunk in the ground. After it has conlert ^ iT“® 

cloths to drain, and Si a couple oKs ^reTdvtor ^ "P 

on Outturn of Land uThdesr Crops in O.^rov 18M I*^A ®’>iPer, Mote 

Raipatana and Central /ndf«.-TLe Lv Jbit f 

Std 'V 

Jaipur, 645 acres ; Bharatpur, 459 acres j ToACMoTcres • ^Koirsll^ 
acres ; and Alwar, 220 acres. ^ ’ Jiotah, 320 

already detailed in craniction whhThe'^nteM respect from those 

the Sictio^^ry full particulars will be ^^ 0 ^^^?® 

any great interest has since been publisSd reports, but nothing of 

about 30 to 40 maunds to the acre (284 cwt ) and inlomnT ®®®“' ®“''- 

black soil and abundance of water (such as in rwwi i \ localities with good 

(36 cwt.) have been recorded. iaitoonTr^ ?^not®f “^^ds 

Natav© States. ^ uncommonly seen in these Eatooa Crop 

soj th,™ i. L «» 

ordinarily about 60,000 acres. la 1905 6 'the o..t 

to 66,333 acres in Bombav ■> ftio ® amounted 

w.. ».090 aorea"^ igbl^W 470 ■££ ^ ““ 

tom. lo BombV tte oS Ltr^ „t £"? “ 

Poona, 12,204 ■ acrL; 'sdtara, ToTff ““ 

msik, 5,528 acres; Surat, 3,^2 acres £^ 3 ^ 0 ^’ = 

Sind, Karachi, 907 acres, and Hyderabad Qm ?e 

quarter acres under suear-cane nnd th,. -p - -u ^ and a xieia. 

have an equal ac?eai.^ ChWe Bengal together 

their cane is largely Lwn 4hout irriJatiZ snS’ “T’ 
produces an outtuL of not iTr^thS^^^^^^ a^id pn when irrigated, 

Bombay cane is always iirLS and nS 

the outturn is known to reach even 15 000 ]h Th t'oona, 

considerable part of the irrigation revenue on 'canak aS"isTneCuhe 

^® 150^®^ acre E^peS 

S Sk ctl^ regarding the best methods of cultiSn 

These Pa'Skt’iL^erthryear^bJ"^^ 

By chitirtoTM^^ . 
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Planting Season. 


Protection. 

Irrigation. 


incEes of rainfall should he applied _ every eight f^^e 

conclusions now regulate the Irrigation Department); g t^^t the 
amount of nitrogen supplied per acre in manure should be about 350 lb., 

(4) that this can economically be supphed by oil-cate (this 

has o'reatly influenced sugar-cane cultivation around Poona), (5) that 

the Poofa system of cultilation in beds is better smted to the local cane 

Agn,, m., 108-81) varienos cm ^ 

s“‘'.Kr» «“"■ “> •" 

1« th. n.lghl;o«hood o£ .Poon.j 
of what it should be elsewhere, and he accordangly describes it in full. 
tS best I^il is a day loam and the- best preparatory yrop a ^een-mar^ure 
S J«ne.«). The san should be sown thicldy in June or Jifly 

£o-K£mi+ Vo Ih seed -oer acre), and ploughed in when 3J to 4 feet high. If no 
manme’crop has LL used, the land is Allowed to lie waste during the ^onsoom 
To 'NTovember the field is deeply ploughed, and one or two subsequent ploughing 
are Afte? ploughhig, the surface is levelled with a log harrow 

all S)ds broken, and manure applied. Poudrette or farm-yard manure, ab 
60 loads or 30 tons per acre, is most commonly employed. ^ Usually, however, 
a smaller application is given before planting, and the crop is again top-<^essed 
ill June or My with such manures as castor-cake, karanj-cake {J^omanviu ginhra), 
fish manure etc. Experiment has shown that the most important constitu^t 
ofsZr“^e manure^s ie nitrogen in immediately ^^le “n^Sro^n 
Kniaht states that in the case of the Pundia canes, as much as 350 lb. of mtrogen 
ner Icre is required to give the best outturn. The manine ^ould be eve^y 
and carefully Spread, and the land then ploughed into ridges 24 to 28 mohes 
auart The^lragh is next run across the ridges to form parallel watw-ohannels 
loTwt aS Finally, the field is laid out in beds 10 feet square. B^h com- 
pOTtmenWhen complete contains four short ridges and five toows. _ The crop 
fs propagated from sets, though sometimes m other parts of the province, as in 
Guiarat^by planting whole canes. Each set has usually three eyes (bud-s) oi 
more, akd may be 15 inches to 18 inches long. One acre of good cane P-^^ides 
«ets for 11 to 12 acres. Ratoon cane—cane grown from the root-sto,oks of 
the nrevious crop’—usually provides the best sets, and many authorities consider 
the ‘‘ tops ” better for sets than any portion of the mature cane, but according 
to Molli^n, it has yet to be proved whether the resulting crop is better or worse 
tWrom sets planted in the ordinary way. JCf, U.S. Dept Agn. Exp, to 
Bee 1897, vii., 677 ; 1899, x., 546; 1901, xii., 438, etc.] The arg^^ent for 
using the tops is that they contain no cane sugar and that the practice of reservmg 
3e cWfor sets is wLteful. In the Poona district 16,000 to 18,000 sets are 
said to be required per acre. Before planting, water is conducted into each bed 
in turn. When it has partially soaked into the soil the sets are laid along the 
bottom of the furrows and trampled down 3 or 4 inches into the soft mud. Ihe 
distance between sets is about 4 inches. Planting should take place m PelDruary 
and be finished before the middle of March. A month after planting, the land 
should be carefully weeded with a khurpa or hand-spud. Usually foirr weedmgs 
are necessary. In June or July new beds are formed. The soil is dug, levelled, 
weeded, and a second dressing of manure given. The canes originally planted 
io the furrows are earthed up with a hand-hoe, thus forming a furrow between 
the rows of cane. These furrows serve as new watercourses. _ After July or 
4uo-ust in the Poona district, cane requires no further attention except pro¬ 
tection’and irrigation. The land is first flooded as the sets are planted, aud 
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thereafter two or three times at short intervals. Subsequently eieht to t«n 

inches, and Mollison states thaHn aravem^rsTe^ 0 ^- 
months, in addition to the rainfall, 

rain, the crop hemg irrigated on an average 28 times a year. During the first 
three moriths the crop makes slow growth, and it is common to^ot wh h 

^ ^ant of manure. If the side leaves are ah 
eye-buds almost to the top of the cane fully developed and firm, 
the cane is probably quite ripe. If it is intended to grow a ratoon cron the cane -d + n 

Mollison 2 above-ground. 

the^oot of experiments made at Manjri, that it ^ risky 

the*t^!l^tr-of ratoon crop. GeneraUy, however, in 

that district, two successive ratoon crops are taken. But Poona is the onlv 

is practised to any considerable extent. If no ratoon 
rs desired the cane should be uprooted and removed from the root-stock 
by a, sharp jerk. It should be reaped or uprooted in the early morning, while 

®'’'® 7f stripped frL the cfnes bv 

means of a sickle. The upper green leaves, which are useful as fodder, are 
usually not removed m the field. Subsequently, the cane is tied in bundles and 
carried on the head or in carts to be crushed at the mill, which is often placed 
convemently near the field. Forty tons per acre of cane is stated to be a fair wiah nf 
average crop in Bombay. According to Mollison, the estimated cost per acre 
ot ciiltiyatmg sugar-cane by hired labour in Poona amounts to Bs. 486-12a. Oost 
Mr. Anight gives as a general estimate Bs. 420-12a. per acre. In growing a 
ratoon crop, the cost is considerably less than for a new cane. Ko sets are re¬ 
quired, less manure and less irrigation are necessary, and the saving amounts on 
an avwage from about Bs. 120 to Bs. 160 an acre. {Of, Mollison, Sugar-cane in 

1898, No. 8 ; Knight, Sugar-cane, Dept. Land Bee. 
and Agri. Bo^ay Bull., 1905, No. 25; RepU. on Crop Exper. Bombay, Exp. 

Farm, Repta. Poona, 1896, 31-57, etc.] ft- i 

Madras and Mysore. —The area Tinder sugar-cane in Madras, according Madras 
to the Agricultural Statistics for 1906-6, was 74,369 acres, while an esti- Areas 
mated area and yield for_ that year were 60,700 acres and 114,500 tons. It 
seems desirable to exhibit both the actuals and the estimates, since the 
yield (expressed from these quotations) would be 1*8 tons an acre. The 
largest district areas in the year named were Bellary, 9,761 acres \ Coim- -Districts, 
batore, 9,689 acres ; Godavari, 8,413 acres ; Trichinopoly, 7,430 acres ; 

South Arcot, 6,168 acres ; Yizagapatam, 5,763 acres ; North Arcot, 5,585 
acres; Salem, 5,045 acres; Cuddapah, 4,932 acres ; Anantapur, 2,624 
acres, etc. And it may be added these express relatively the ordinary 
areas of sugar-cane in the Presidency. Lastly, in 1906-7, 52,500 acres 
with a yield of 100,400 tons. The area in Mysore in 1904-5 was 38,802 
acres. 

The rich alluvial soils near the mouths of rivers are best adapted to sugar-cane. Soils, 
but the ground must be such that it can be irrigated for ten months of the year. 

During the first month of cultivation the field should be irrigated every week 

and afterwards ©very fortnight, but much depends on the nature of the soil. It 

is not usual to cultivate the cane two years running on the same land. In parts 

of Karnul, Tinnevelly and South Kanara, however, the stumps of the cane are 

left in the groyind to sprout and yield a crop the following year, and in the Nadyal Batoon Canes. 

taluh of the Karnul district, the cane is left in the groimd for three years, and in 

the Cumbun taluh for as long as ten, the yield diminishing each year. These 

instances of slovenly apiculture are, however, exceptional. The cultivator 

usually permits land which has home some other crop to lie fallow for a year, 

and then prepares it for the cane by several ploughings, or by breaking it up 
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Madras -UAavilv manriring with whatever manure he can obtain. 

with crowbars and by ^ The ton of the can© is commonly 

year, and cut them up into lengths o 1 q inches from each other, in 

“si^davf afterwards the field is again watered, and 

and Vizagapatam Pj,^f *Mtef ^he shoot™pear, the ground is 

rS^ths^oW t^" ought Jhe ^eet 

ifter this stage it often becomes necesswy to give °^?V‘PPfeach^^oup 
done by fixing bamboos or saplings into *^6 gr°und m the md^e 

of canes, the leaves being tied romd so as to bmd^them^t (.^g 

Pre“d?n“* g®erX“l2r beenUimated at Bs. 150 per a^e^^d the °^ttmn at 

m tons of Lipped cane, yielding 45 cwt of l^SS^y gOO and o1 

states the outo of cane to be 25 to 30 tons, worth Bs. 150 to Bs. 200, ana 

fi nrofit^le undertakhag, has in recent times suffered considerably from a 

at Samalkota for the particular study of the dise^e and of 
generally. The objects of this experunent are laifi down by Mr. Barber, 

Sent botanist, Madras, in a note published in 1904 

hata Mad Bull ii, No. 48). The experiments earned on have made several 
notats ckar B^rbOT maintaks that the quantity of water given ^ sugar-cane 
must be very carefully regulated, and that hitherto th^e be 

toT habit of giving too much water. After each watering the land m^t be 
tLroughly and quickly drained. The highest and driest Pj®®* “"f “ 

for the plantatiL and deep drains dug to throw the water off as <1’“®^^ ^ 
possible,^ after the ground has been thoroughly soaked. . J^PgtoLs* 

= , 1- Lint is the selection of seed to safeguard the propagation from diseased stocky 

SdeofaonoISeed. ^ introduction of new varieties exempt 

Lier parts of India and the world. Still another point 

assume the form of a radical departure is the cultivation of the sets in a nursery 
"atorV to tLir being placed in the field. This «-®* ™ ” L y 
IndL, but has never been appHed to any great extent. It h^ ®rLd 

decided that the farm shall be made permanent, md L 

have been acquired for the purpose. Further details regardmg the wo^^^ 
will be foundL an article by Barber in the Indian 
i., pt. i., 44-8; ii., pt. i., 33-41). [Gf. Proc. f 

44-60, etc. ; Sturrock, Man. S. Ganara Dist., 1894, i., 207-8 ; r)is! 

Cox, Man. N. Arcot, 1895, i., 262-5 ; Sugar-cane in Oodaum Gonja™ D 
tricis-, Nicholson, Man. Coimhatore Dist., 1898, 235-7 ; Dept. Land ^ and 
Agri. Mad. Bull., 1899, ii., No. 36; 1901, ii.. No. 43; Benson, f 

Mad., Bull., 1902, No. 46, 235 ; Subba Bao, Sugar-cane in Deccan Dwf., Butt., 
1904, No. 50, 289-300 ; Rept. of Agri. Chemist, Mysore, 190^5, 8-38 ; 1905, i lu, 
Dept. Anri. Mad. Bull, Nos. 39, 43, 46, 48, 50-1; Repts. Sa^lhota Sugar Farm, 
Agri.Journ.Ind., 1906, i., pt. L, 44-8 ; pt. iii_, 226-9; 1?07, P^,^-’ 

Lehmann, Improvement of Sugar-cane Indust. %n Mysore, in Agr%. J . *» 

1907, ii., pt. i., 54-63.] 

Bums .—TEe area under sugar-cane for 1906-6 was 2,281 acres m 
Upper Burma, and 10,429 acres in Lower Burma. In Lower Burma the 
p;ct,ri,.fa. largest areas are Thaton, 4,291 acres ; Toungoo, 1,368 acres ; Sandoway, 

706 acres ; Amherst, 688 acres ; Kyaukpyu, 603 acres ; Tharawaddi, 557 
acres; Myaungmya, 447 acres, etc. In Upper Burma, Yamethin, 1,587 
acres ; Kyaukse, 381 acres. These returns may be accepted as relatively 

correct for normal years. , 

The cultivation of sugar-cane in Burma was fully described (m ioo ) y 
Mr. J. E. Bridges. We learn that the cane-producing lands may be rougmy 
divided into two tracts: (1) that of shifting cane cultivation, where the cane is 
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The first tract mcludes roughly all the lands on the seaboard within the region 
of tidal creeks. The land, as a rule, is poor and will not vield a cane crop two 
years in succession so that it is met with only in isolated patches. The fo?m of 
cane ^own IS called kyauhtvnn or hyaukchaung, a large cafie of light colour with u, = e 

atThe Ss^'Thft-mill ft?enlTlly telaS 
at the joints. The timber on the land selected is cut down at the beginning of 

the dry weather, and bmnt in March. Vegetables are then planted among the 

of^wLds^flud®Ill September the land is cleared Seasons. 

•of weeds and cane pieces are placed m holes at a distance of 2 or 3 feet 

the holes being m rows 3 or 4 feet apart. The cane-sets are fastened dowii 
by a bamboo lashing to prevent them being washed away. In January and 
Pebruary loose soil IS tlirown up round the yoimg plants, and in May and June 
supports to which they are tied are placed near each cane-stool. In some parts 
trenches are made to admit water during the dry season and drain the land dming 
tlm rains, and in other parts the plants are watered by bamboo water-lift^ 

About August and September the canes are cut and sold in pieces. If hired Coit. 
laboiir IS employed, the cost of cultivation is Rs. 60 per acre. 

^ The most important portion of the tract of permanent cultivation is situated soil 
m the valleys of the Bilin and Thebyu rivers. The soil here is almost entirely 
grey loam, mixed here and there with light clay. The land is covered during 
the rainy season by river floods for a few days at a time, and a thick layer o1 
alluvium deposited on it. The soil on which cane is grown for manufacturing 
pm-poses in the other districts of the province is generally a deep rich loam. 

1 cleared, or land already cultivated has been left fallow, the 
•cultivator turns up the soil with a hoe at the beginning of the rains (May or 
June), and then leaves it to rest till September, when he digs holes 10 inches 
deep and one foot wide at intervals of U feet from each other. Three pieces of PrAnn<TnKnn 
oane (agyaung), about 5 inches long, are then placed in a standing position in “ 

•each of these holes, and partly covered up with loosened earth. Some culti¬ 
vators plough the land three times at the beginning of the rains instead of turning 
It up ■'vith a hoe, but the more general practice is simply to run deep furrovrs 
through the land m September, and then place the cane-pieces longitudinally 
along the bottom. The space between the furrows varies from 2 to 3 feet. 
xJeior© planting, the land is cleared of grass and weeds. Ten da vs after the 
cane-pieces have been planted, the earth is loosened between the holes and the 
fiets fiuther covered with mould. In the beginning of January the earth is once 
more loosened and the plants again covered up. About May the land is once 
more cleared of weeds and the canes left till August or September, when they 
are striped of old and withered leaves. They are ripe about the month of 
JNovember m Burma proper, and are then cut close to the ground. The branches 
at the top are given to^ cattle as food and the tops preserved for planting. The 
rernaindor of the cane is divided into two pieces, tied up in bimdles, and carried 
to the mill. 

Generally ^ree or four young shoots, or ratoons, spring from the old stool. Batooned Cane. 
Ji these are sumciently thick, no new plants are put down after the cane has been 
cut, but as a rule cane-tops are planted in the intervals between the ratoons, after 
the has been cleared of grass and weeds. These tops are about 5 inches 
long and are planted from November to January. After the second year’s crop 
^ cither left fallow for a year, or again is replanted with cane-tops and 

left fallow the following year. Mr. Bridges gives the cost of cultivation in a 
plantation worked entirely by hired labour as Rs. 90 per acre. The greater Cost, 
number of cultivators, however, work the land themselves with their families, 

=and the average cost of cultivation is calculated at Rs. 15 to Rs. 20 per acre. 

With regard to the outturn of jaggery ner acre, Capt. H. Desvoeux states that 
m the Kyaikto district {Settl Eept, 1898, 58) the average from Class 1. soil is 
2,984*05 lb.; from Class II, soil, 1,648*76 lb., and in the Toungoo district {Settl. 

1900, 57) the first-class average is 6,733 Ib. per acre. [(7/. Bridges, Sugar- 
'Cane hi BriL Burma, 1885 ; Settl. Operat. Repts. Burma ; Max and Bertha Ferrars, 

Burma, 1900, 85; Nisbet, Burma under Brit. Rule and Before, 1901, i., 366, 445.] 

MANUPACTURB. ^ 

INDIAN INDUSTRY. —Popularly it is often said that there are two tur^^ 
main kinds of sugar—Muscovado ” (or raw) and “ Crystals.” The Indian. 
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former is refined or worked up into loaf sugar. In India a more compre- 
Grades of Sugar, lieusive classification is necessary. Tlie following are some of tlie chief 
grades, and the more generally used yernacular names for these :—(1) The 
Cane Juice is ras ; (2) The Eefuse (Megass) is fata ; (3) The Jaggert 
Gwr. or Eaw Sugar is gur or gul (this is practically the Muscovado of the West 

India planters), but when more carefully prepared and dried to a greater 
extent, it is sometimes clarified with lime and forms a sort of low-grade 
sugar. This is, in fact, the sugar of the well-to-do cultivators and middle 
classes of the population of India as a whole. (4), When intended to be 
refined, the juice is not boiled down to the extent of gur^ but is sold in a 
more liquid condition known as rob, (5) Molasses and Treacle are two 
grades of the uncrystallisable sugar drained from gur^ and to a less extent 
from rah. They are known as hhira, cJioa, lapta, math, etc., for molasses^ 
Country Sugar, and futri Idt for treacle. (6) Country Sugar is a higher grade article 
than the sugar of (3) above. The juice has been boiled to a greater extent 
than for gur, and on cooling it is stirred with a stick till it thickens. It 
is not, however, refined, though fairly well drained of its molasses, and 
Refined Sugar, is kuown as lalsliaJcar, khanr, hhura, choyanda, etc. (7) Sugar Eeeineb. 

This is often called White Sugar. The rah is generally boiled, clarified and 
the scum {shira) removed, then drained of its molasses. It is at this stage 
called fivtri, or, carried farther, it is washed completely free of molasses 
and then crystallised, when it is hhand. Eor this purpose pdtri is placed 
in a long conically shaped basket lined with fine cloth and suspended. 
Diffused Water, water in a finely difused state being the while made to pass through. 

The water is derived from a layer of moist aquatic weeds placed on the 
top for that purpose. The weeds part gradually with the water, which 
Crystallised is seized by the sugar. The layer of crystallised sugar formed immediately 
Sugar, or E/iawd. jg again and again removed until the whole has been 

crystallised. In place of lime various other substances may be used in 
the clarification, such as the ashes of certain plants or impure carbonate 
of soda. Milk may be employed, as also the mucilaginous substances 
of certain plants, such as JELiMscus, JKydia, etc., or, more rarely, 
oils are added to the boiling rah. These mucilages coagulate, and in 
doing so bind up the impurities which are then skimmed off. 

Qualities of The various qualities of hhand are recognised according to their position 

Khand. the straining-basket. The top layer, the middle portion and the bottom, 

all constitute separate grades recognised in the trade. So also the hhands 
of different localities have reputations of higher or lower merit. But the 
greatest possible diversity of opinion prevails as to the exact value of the 
names given to these difierent qualities. The clarif}dng and crystallising 
of sugar by the Native methods, thus briefly outlined, is supposed to 
involve such special knowledge that it is rarely attempted except by 
Village V experts, and hence every village community possesses, or formerly 

Refineries. ' possessed, its Small refining factories. From the skimmings [shira). 

Vinegar. as also the fata, vinegar is prepared in some parts of the country (see 

p. 1109). 

Sugar-candy or Twice-refined Sugar. —In Indian trade three 
Misri, widely different substances are returned as sugar-candy— misri, huza misri, 

and chini. In the preparation of all three, hhand is dissolved in water, 
caarified. boiled, and milk used in its clarification. Slightly different systems of 

production prevail, but these need not be detailed. The result is the same, 
namely the white crystalline sugars known as misri and cJiini. These 
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heavy losses 

S*’ok2‘'■'V '•“>!’ white's^'”” 

d c ean siij^ars. Ruza Ikand is alone the equivalent of the English m 

sugar-candy When tks is to be prepared, the boiled and clarified iZTd 
IS thrown into an earthen vessel in which have been suspended threads 
The sugar on cooling erystalhses on these and on the sides of the vessel 
in the form of large crystals. Certain localities are famed for their S 
khand, such as many parts of Eajputana, Bikanir for example. ^ 

Crude though the methods may be which are pursued in the nroduetion of 
the yanouB Indian sugar products, they very possibly give the 84^0^01 thf 

me?rresTs''“®In Tnd“ *>«/kiIled art of su|a? manufactfefSrefine! 
ment rests. In India^ the canes of a certain neidibourhood are enm'Ari -fn « 
centralloeahty where a crushing-mill, usually of two vertical iron roS driven 
by bullocks, IS owned in common by a group of cultivators. Thrcane is oruXd 
and the juice boiled down there and then to rdb, the megass beingas nart 
of the fueh The rab is then carried to the village or homestead wWe its further 

cnovZHVo%?“’®"f ’ “ that form retaned or is 

conveyed to the refinery, where it is worked up into sugar, etc. ’'®taiiea, or is . 

Ihe •AgnciiltuTCtl JoutyiuI of Ividici (ii., nt i which T Im,... • j, 

contains three papers on sugar. Moreland^deais very Mly with Uie prelent 
position of the indigenous methods of sugar manufacture and the difficulties with 
which the iimnufaotimer has to contend [U. 15-21). Lehmlim Irhis mTn^ 
praotica suggestions for the improvement of the methods and cISrh mcerthat t 

sugar-cane,” he says, “at leastthit mpIvS m 
Mysore, is of excellent quality, and labour is relatively very ohean iSr^iaS 
one-seventh of w-hat it is in Louisiana, where large quantities of sugar are produced 

present metnod_ of manufacture heavy losses occur. The averacce of a number 
of experiments indicates that more than one-fourth of the total quantity of the 
refuse, that with a larger mill one-third of this loss can be saved 

ifthiZTl Tn'il that as much S 20 per c^t 

r4f fermentation, and tLt, as a 

lule, oxer 13 per cent, of the total juice is lost by underlimina. On the whole 

least one pound out of every five, that is, for every four 
pounds of sugar now obtained at least five could be got hy stopping these heavy 

^ four pounds of such sugar when these losses are prevented.” 

into «^o.J°v^ probably bo quite sufficient to transform a crippled industoy 

oy xnanutaoturing directly from the cane a sugar of much higliA. grade than is 
couid^dSfctfv ® making jaggery. Part of this sugar, without being refined, 
lowli^portid n^tf ^ possibly a very large portion, of the sugar 

f refinery for conversion into the 

^ of sugar, being thus transformed with a better outturn and 
at much less expense than an equal weight of jaggery ” 

W/It/sr/fK.-The stages, methods and appliances Manufac 
used in the European factories may be exhibited briefly as follows^— ture, 

/. Extraction of Cane-juice.—Th.& different methods pursued have European. 
and”(i^Diffusion^^^ Disintegration in crushing-mills ; (6) Maceration; 

it®* process, instead of being crushed in a mill (as already nmadon 
descnbed), the canes are cut longtitudmally in a slanting direction into 
^ces one-sixteenth of an inch in thickness, by special cutting-machines. 

Very much less power is said to he required for this operation than for 
crushing by roller nulls. The slices are then conveyed to an apparatus 
known as the difiMion battery. This consists of a series of cyhnders, 
connected mth each other, in which the sliced cane is subjected to water 
a a Jngh temperatur^ This coagulates the albumen and extracts the 
su^r from the cells. It has been stated that 84 to 86 per cent, of the 90 
to 91 per cent, sugar present is thus obtained, or about 20 per cent, more 
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than by the roller system. The juice, moreover, is^ of greater purity owing 
to the coagulation of the albumen. The defecation of the juice is thus 
rendered far more simple and easy, and is eventually drawn from the 
battery free from glucose and of a pale straw colour. 

Defecation. II, Defecation and Clarification, —These operations consist of various 
stages, such as straining, heating, tempering, bleaching and filtering. 
The most important of these is defecation or tempering with lime (see 
Lime, p. 712) or other chemical substance, which, combining with the 
acids liberated, as also with any carbonates that may be present, precipi¬ 
tates these in the form of insoluble compounds (see Alkaline Earths, 
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III, Concentration and Granulation. —The purified cane-]uice has 
now to be freed of much of its water so as to allow of crystallisation. This 
may be accomphshed by heat, either in open pans (the Native method) 
or ill basins heated by steam or boiled in vacuum pans. In the last- 
mentioned process the grain formed from syrup boiled iu vacuo is larger 
and more solid than from syrups simply concentrated to crystallising 
point in open batteries. Formerly the crystallisation was elected by 
cold, the Chevallier process. 

IV. Curing. —The last stage embraces the complete drying and the 
whitening or bleaching of the sugar. This may be accomplished by simple 
drainage, as in the Native process above briefly indicated. In European 
trade, sugar simply drained of its molasses from casks placed over^ tanks 
was known as Muscovado,” “grocery sugar,“brown sugar,” etc. 
The trade in this form is nearly obsolete. The claying of sugar corresponds 
with the washing with water derived from a layer of aquatic weeds. In 
the European method, a layer of clay used formerly to be placed over the 
sugar, upon which water was poured. The water percolated through the 
clay, removed the non-crystallisable sugar, the colouring matter and 
other impurities. The sugar was thus washed and, through the removal 
of the insoluble sugar, was in time also dried. But these and other primi¬ 
tive methods have been superseded in all the larger factories by centrifugal 
driers or hydro-extractors. There are many forms of this, but all consist 
essentially of a cylindrical basket revolving on a vertical shaft, its sides 
being of wire gauze or perforated metal. The basket is surrounded by a 
casing at a distance of about 4 inches, the annular space thus left being 
for the reception of the molasses expelled by centrifogal force through 
the sides of the basket, when the latter revolves at a high speed. 

Improvement of Indian Industry. —It would be quite possible to 
perfect the small hand factories of India to enable them to turn out at 
a cheaper rate than at present a much superior sugar. _ In many respects 
sugar manufacture and refinement are eminently suited for the hand 
labour and small capital of the village communities of India, but machinery 
and chemistry the world over are depriving all such communities ^ of 
their handicrafts, and the salvation of the Indian sugar-manufacturing 
industry, it is feared, must be rather looked for in aids toward the 
establishment and encouragement of power factories, where the most 
advanced methods and contrivances will be used, rather than in subsidies 
to effete and wasteful crafts. Mr. H. E. Walker of Brisbane, Queensland, 
in a most instructive communication (Bihar Sugar Cornm, 1901, 

app. No. 5), discusses fully the system by which the industry has been 
substantially aided in that Colony. Moreland (app. No. 4) gives many 
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practical suggestions botli as to metbods of cultivation and systems 
ui manufacture that might he adopted in Bihar. Minchin has strongly 
urged the Bihar planters to adopt the diffusion in place of the crushing 
g^stem of treatment of canes. [Qf. Burkill, Agri. Ledg., 1903, No. 8 • 

Burkill and Weinberg, Agri. Ledg., 1903, No. 12; Chapman, Sugar, 

Encifd, Bnt, supfl.'l 

Perhaps one of the most hopeful directions of immediate improvement Central-factory 
was dealt with by O’Conor, Hamilton and Handcock in their Bihar Sugar 
Commission Report (1901), where they discussed the advantages of the 
central-factory system. They studied critically the whole question of the 

combined manufacture of sugar and indigo. 

While setting forth many agricultural and other reforms they advocated 
most strongly the adoption of the system of central mills and^refineries as 
the most economical method of manufacture. But it may be urged that 
the possibility of the combination of two such widely remote technical 
industries as the production of sugar and of indigo, is the weak point of the indigo and 
scheme. Whichever proved the more profitable would secure the greater 
attention, until one or other might be ruinously neglected. Moreover, the 
power required for the one may very likely prove unnecessarily large and 
expensive for the other. But that reforms are not impossible with India 
generally can be seen from an inspection of the splendid results attained 
by Mr. F. J. V. Minchin at Aska in Ganjam. In 1852 he settled in 
own lifetime built up a great enterprise which 
has been described as having become the dominant feature of the trade 
and prosperity of a wide area. His example is one that might well be 
lollowed m every sugar-cane growing district in India both by Natives 
and Europeans, but in each centre a Minchin is required. 

oo’. Ohemist, Mysore, 1901 ; Mukerji, Handbook 

Ind, Agri., 1901, 384-91; Mukerji, Improv. Sugar Indust., 1901; Ann. Rent. 

Eept. Agri. Cent. 1904-5, 7-9; Hadi, Improv. Native Methods Sugar 

Manuf., Dept. Agn. U. Prov. Bull., 1905, No. 19.] 

By-produ^s. The by-products of the sugar factory are most By- 
iniportant. The megass, or bruised canes, left after the extraction of the Products. 
juice ox ras, is in India usually employed as part of the fuel required for 
boiling ^own the juice. Minchin holds that by the diffusion process the 
whole of the sugar is removed from the cane, while by the Native process 
^ amount still remains. To prove this point, he purchased locally 
40 tons of megass. Passing this through his apparatus, he was able to 
obtain from each ton 50 gallons of molasses, which }uelded 30 gallons 
spirits of proof strength. Assuming an equal loss all over India, he made Total Loss, 
a calculation which he graphically represented by saying that the saving 
enected would go far to meet the interest of the public debt in India. 

bo again, it has often been said that the megass might be employed in paper-making 
paper-making; but in the greater part of India, at any rate, the difficulty of 
juocuring firewood and the cost of collecting and transporting megass to 
the paper-mill would very possibly argue in favour of its present utilisation. 

In the United Provinces it was estimated that the fuel required for boiling puei. 
and making the gur from an acre of cane would be 108 maunds dry cane- 
refuse, 50 maunds dry cane-leaves, worth say Es. 5, and about 5 maunds 
firewood worth Es. 2. If firewood alone were used, 108 maunds, costing 
with cartage to the field say Es, 31, would be necessary. There is thus a 
saving of Es. 24 by using all the megass supplemented with firewood as 
compared with firewood only. 
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[Cf. Walton, in Agri. Gaz. N.-S. Wales, 1898, ix., 169 et seg. ; U.S. Dept. Agri. 
(many passages); Queensland Agri. Journ., 1899, v., 348 ; Journ. Board Agri., 
1901, viii. ; Louisiana Planter and Sugar Manufacturer, 1902, 337 ; Gill, Journ. 
Soc. Arts, xlix., 516 et seq. ; International Sugar Journ., 1902, iv., 339, 403 ; 
Molasses, in Imp. Dept, of Agri. Barbados and Porto Rico, 1903, No. 28.] 

Rum and Spirits. —Tke combination of a rum or spirit distillery with 
the sugar factory bas been often maintained as bigbly profitable, and by 
others used as an argument against the extension of sugar factories. 
Country brands of rum are said to be often coloured and flavoured in order 
to be sold as brandies and whiskies. The spirit produced pays a duty 
averaging from Es. 4 to 6. The most important factory of this kind is 
the Eosa at Shahjahanpur in the United Prownces (see Spirits, p. 1046). 

Chunam. —In passing it may be here mentioned that sugar is uni¬ 
versally used in some form along with lime in producing the much-famed 
chunam plaster (see p. 293). 

TRADE IN SUGAR. 

Centuries may be accepted as hawng intervened between the discovery 
of sugar and the time when it began to be a necessity of European life. 
We read of early transactions with India, which may be indicated by the 
following •—In Birdwood and Foster {E.I.C. First Letter Booh, 338) 
mention is made in the commission of certain ships sailing for the East 
Indies in 1609, that they were to procure “ sugars of the best some tiventy 
chestes for a triall.” In a similar commission (1611, 407) we read again, 
“ sugars of the best some fewe chestes for a triall.’’ In one of the Factor’s 
Eecords from Surat, addressed to Sir Thomas Eoe in 1616 (Foster’s E.I.C. 
Letters, iv., 327), occurs the observation—“ We deny not but that Bengalla 
brings wheat, rice, and sugar to Indya ” (Hindustan proper), “ makes fine 
cloths, etc., which showeth the fertility of the country and the cjiialitv of 
the inhabitants,” etc., etc. In a letter of date December 28, 1617 \Ig. 
vi., 280), Edward Monox threw doubt on the desirability of comphniig with 
the Company’s indents for Surat sugar. He urges that the sugar is a light, 
spongy article, “ which I am persuaded with the damp of the hold coming 
into our moist climate will moulder and break to pieces and thereby prove 
unsaleable; besides it hath such an oily taste that it will not please our 
English palates.” Indian sugar, however, gradually assumed importance 
in Europe, and on cane cultivation being established as a European 
industry in the British Colonies, it obtained a fresh impetus. But the 
birth of the Colonial was the death of the Indian trade with Europe. The 
Honourable Company of East India Merchants becoming aware of the loss 
India had sustained in its failure to create, or even to participate in the 
greatly increased trafiic, made strenuous efiorts to awaken interest in the 
subject. Although many obstacles were thrown in the way, the Company 
succeeded in reviving and greatly enlarging India’s foreign interests in 
sugar. Heavy losses were for years patiently borne in the hope of ultimate 
success. East Indian sugar became regularly quoted, audit improved in 
quauty as time went on. Moreover, the internal trade of India itself gave 
istmct indications of expansion. The demands of the people for superior 
qualities had ^'own so strong that the imported refined article gradually 
came to bear, in the various languages and dialects of the country, names 
that denoted the foreign countries of supply, such as chini (China) and 

abundant evidence that for centuries the 
art ot refimng was not generally known to the people of India. According 
to Chinese records the knowledge would appear to have been derived from 
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according to Indian, most probably long subsequently, from 
China, A century or two ago the people of India, therefore, consumed a far 
larger proportion relatively of crude sugar {g{ir) than they do even to-day. 

But the hast India Company were wise in directing their attention to the 
internal trade : the demands of Bombay were obviously the most natural Bombav an 
outlet for the surplus stock of Bengal, and the best check that could be Important 
given to the Dutch trade in supplying Bombay with sugar. But to M:arket. 
facilitate this, the transit dues on sugar were removed and an import duty 
placed on the foreign supplies. Even when thus protected the Indian Prlction. ' 
sugar did not, nowever, assume control of its own markets. Large supplies 
continued to be drawn from Eg>q)t and China, as well as from Batavia and 
thebtraits, and it was accordingly recognised that an efiort must be made 
to improve the cheaper Indian refined sugar, more especially since still 

producing centres had arisen in Mauritius and Mauritius, 
the West Indies which began to contest the Indian markets. And still 
more recently a disturbing element appeared in the suppHes of cheap beet Beet Sugar, 
migar, poured into India from Europe. Thus had India not only lost her 
European market but had become a field for European commercial enter¬ 
prise in the provision of cheap refined sugar. But there has been secured at 
least one advantage of this new supply, namely the vigorous education 
of the people of India in the advantages of refined over crude sugar, Be&ied versus 
and thus the opening out of a large market of which the Indian refineries 
have recently not been averse to avail themselves, and may do so still 
further in the future. It can thus be said that the people of India are 
able to pay a far larger sum not for sugar alone but for many other luxuries, 
than they ever did at any period of their past history. Further that 
the home market, by far the most important to the producers in India, 
is still largely secured to them. This is abundantly shown by the Finance 
Mimster of India {Gaz, of India Extraordinary, March 21, 1906) by a table 
which exhibits the prices of refined beet-sugar at Calcutta and Bombay, comparative 
and of Indian raw sugar at Cawnpore, for a number of years ending 1905! 

The averages of these for the past eight years would be—Calcutta, 

Es- 10-14:-7; Bombay, Es. 11-7-0; and Cawnpore {gur), Es. 5-11-0. 

^ Countervailing Duty, —It has been urged, moreover, that about the Counter- 
tune beet-sugar first appeared in Bombay, a series of bad years, which vailing 
culminated in tlie famine of 1901-2, curtailed Indian production and 
opened the door for foreign sugar. So firmly, at all events, have the 
foreign imports been estabhshed, that the trade is by many believed to 
be secure aiid to have given evidence of an expansion rather than a 
curtailment. A duty was accordingly imposed in March, 1899, on 
bounty-fed sugar from foreign countries. It was framed with the inten¬ 
tion^ exclusively of countervailing bounties paid, directly or indirectly, by 
foreign Governments. This produced an appreciable revenue, which Effect, 
amounted in 1901-2 to 37 lakhs of rupees (and in the six years of its 
existence to 94J lakhs); still, it did not stop the infiux of cheap European 
sugar. ^ The closing of the American markets diverted a still larger supply 
to India, and the Enactment of 1902 was intended to countervail this 
artificial surplus. The action of the Indian and American Governments 
thus forced the ratification of the Convention of Brussels. The im- conventioa of 
mediate efiect of the Indian duties was to diminish the sugar imports 
from Europe, and to divert the trade previously carried on with 
India by Germany and Austria, to countries which did not come within 
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tLe scope of the new legislation, and tlins liberated fresh supplies of cane- 
sugar that poured into India. The imports of beet sugar in 1902-3 became 
about half those of 1901-2, while the imports of cane-sugar, which come 
mostly from Mauritius, Java and China, increased by more than 40 per cent. 
Finally, “ in December, 1903, orders were issued remitting the counter¬ 
vailing duties chargeable on sugar produced, after August of that year, 
in countries which have limited their direct or indirect bounties on sugar, 
and their protective duties, to the minimum permitted by the Brussels 
Convention of 1902 ” Gaz., iv., 265). Sugar is thus now once 

Sugar Pree. more admitted into India free of all legislative restrictions, except the 
ordinary import duty of 5 per cent, on all foreign goods, and the counter¬ 
vailing duties against sugars produced in or exported from certain countries 
(Denmark, Chile, the Argentine Kepublic, Eussia, etc.) which have not 
adhered to the Brussels Convention. 

coSum^ion Consumption of raw sugar is mainly in Northern 

usump 1 n. foreign refined sugars almost entirely in Bombay, Calcutta 

and other large towns, more especially port towns. But it will be seen 
below, in the review of internal trade, that the railborne traffic manifests 
an expansion of the supply of refined sugar carried to the north, and thus 
to the regions of chief Indian production. 

Mills. Mills and Refineries, —According to the Financial and Commercial 

Statistics, there were 28 sugar factories in India in 1904 and 4,612 em¬ 
ployees. Of these 19 were in Bengal with 1,772 employees ; 6 in Madras 
with 1,979 employees ; 2 in the United Provinces with 747 employees ; and 
one in the Panjab with 114 employees. The Government of India do 
not record any factories where less than 25 persons are employed, so 
that there are crude refineries, scattered all over India, not taken into 
consideration, that nevertheless turn out a certain proportion of the refined 
sugar used by the people of India. In Eastern Bengal (Jessore more espe¬ 
cially) there are many small refineries chiefly concerned in the production 
of date-palm sugar. Similarly the indigenous refineries of Bihar and 
Shahabad are by no means unimportant, though apparently the trade has 
greatly declined through the competition of beet-sugar. 

External External Traffic, —This resolves itself into two sections, Exports 

TrafB.e. Imports. It may be the most instructive course to deal with these 

more or less historically. 

Exports. I- Bxporis to Foreign Countries, —An import duty OH Indian Sugar, which 

British Import was practically prohibitive, was imposed by Great Britain. It came to 85 . a 
cwt. more than was taken on Colonial sugar. This disability existed until 
1836, the efiect of which may be seen by the following figures :—In 1800 
the British imports from India (expressed as raw sugar) came to 120,471 
cwt. out of a total of 3,390,974 cwt.; in 1821 the corresponding figures 
were, Indian portion 277,228 cwt., out of a total of 4,063,541 cwt. Some 
Their Bemovai. twenty years later (1841, or five years after the removal of the disability 
on Indian sugar) the Indian exports to Great Britain became 1,037,501 cwt. 
In 1851 the corresponding exports from India to Great Britain were 
1,506,051 cwt. (out of a grand total of 1,607,508 cwt. exported to all 
countries), but the next decade marked a great shrinkage, as the exports 
to Great Britain then stood at only 696,012 cwt. out of a total to all coun¬ 
tries of 845,961 cwt. And these figures (though expressed on the basis 
^ New of raw sugar, viz. 2| to 1) mark the existence of a new disturbing element. 

Departure, India Company found in its early transactions that it only paid 
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to export the purer article, and indeed sugar (even of the finer qualities) 

■was treated as a ballast cargo, to be used in place of saltpetre as occasion 

required. In none of the returns, therefore, were these esports raw 

sugar, though expressed as such. They -were entirely Indian refined ladian Eeflned 

sugar, drawn from the indigenous refineries. It would not pay (so it 

wa,s believed) to export raw or inferior sugars from India, the freights 

being then too high. ^Vith the growth of refineries in England and English 

Scotland, however, combined with greater facilities of shipping and conse- 

quent cheapening of freights, it no longer paid to ship the refined sugars, 

and the consignments became more and more raw sugar to be used up b'V Sugar. 

the British refineries. ^ ^ 


The efiect of this change may be briefly indicated. In 1877-8 the 
exports of refined sugar stood at 477,128 cwt. A sudden drop occurred 
in the next year, when these exports were only 51,043 cwt., and ten years 
later (1888-9) were only 34,523 cwt. But, correspondingly the exports 
of raw sugar were in 1877-8, 366,997 civt. The average’for 1882-92 
came to 1,145,686 cwt.; for 1892-1902, 733,654 civt.; the actual 
for 1904-5, 192,890 cwt.; for 1905-6, 230,498 cwt.; and for 1906-7 
164,299 cwt. ’ 


Eise and Fall. 
New Influences. 


Thus there can be no doubt that a severe blow has been dealt to the severeiBiow. 
Indian sugar industry, which, but for its owm immense resources and 
recuperative power, might have been calamitous. Had England continued 
to purchase Indian raw sugar there is little doubt an immense expansion of 
the area of production, and an enhancement of the yield, would have been 
the natural consequences. All this is now changed, and sugar represents 
53-3 per cent, of the total value of the articles of food and drinV imported, 
and is the second largest single article of importation, the first being cotton 
piece goods. Thus the two chief items of India’s early export trade have Exports become 
become her greatest modern imports. imports. 

2. Imports from Foreign Countries.— It is perhaps not iiecessary to trace Imports, 
the history of the imports of sugar farther back than to the year 1871-2. 

India then received 562,559 cwt. of crystallised sugar. In 1881-2 the 
imports were 982,262 cwt. and in 1891-2, 2,734,491 cwt. Still a decade 
later (1901-2) they had become 5,565,272 cwt., and roughly in equal 
proportions of beet and cane sugar. Taking the traffic in both refined 
and unrefined sugars, the following year (1902-3) a shrinkage of the beet- Shrinkage of 
sugar took place, the total imports being 4,987,195 cwt. (of which 3,629,678 
cwt. were cane); in 1903-4 beet still further decfined, the total ha-^g 
been 6,038,116 civt. (5,486,378 cwt. cane); in 1904-5 the beet began to 
recover, and the total imports were 6,549,797 cwt. (4,833,309 cwt. cane); 
in 1905-6 they were 7,696,191 cwt. (4,263,798 cane and 3,432,393 cwt! 
beet); and lastly, in 1906-7, they were 9,730,713 cwt. (6,926,879 cwt. 
cane and 3,803,834 cwt. beet) (Rev. Trade Ind., 1*906-7, 8-9). 

Mr. Frederick Noel-Paton, Director-General of Commercial IntelHgence, Beet and 
observes that beet-sugar continues to rule the Indian sugar-market; Cane 
he further exemplifies the extraordinary vicissitudes of the trade by a Sugars, 
statement of the imports of beet and cane sugar, month by month, during 
the year 1905—6. It is there shown that beet-sugar reaches India mainly 
in the months of November to March, the last-mentioned month being ArriTai g- 
the most important, while cane comes more uniformly throughout the 
year, the chief months being August to October. Analysing the returns, 
it is found that 3,432,393 cwt. were beet, the average value of which was 
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9*2 rupees, wMle tlie share in cane imports came to 4,263,798 cwt. with an 
average value of 10*1 rupees; but in 1906-7 the averages came to Rs, 8*2 
for cane and Rs. 8*7 for beet. 

‘‘ The previous financial year closed in March, 1905, with the Bombay 
price at Rs. 13-15-0 per cwt. and the European price of 88 per cent, sugar 
at 136\ f.o.b. Hamburg. The highest point in recent years had been 
reached two months before that time, when Rs. 14-5-0 was recorded in 
Bombay. These high levels were due to several causes. The abolition 
of the bounties in European producing countries and consequent reduction 
of the internal sugar-taxes had led to a restriction of cultivation, and had 
induced such expansion of domestic consumption as had not been foreseen.” 
“ But the high prices attained brought their own cure, for they induced 
at once an increase of some 16 per cent, in the acreage sown with beet in 
Europe, and also a resort on the part of consumers to reserve stocks of 
which the speculators had not had knowledge. After the opening of the 
financial year 1905-6 prices fell steadily, and they gave way completely 
about the month of July. Since July, the decline has been practically 
continuous. Since the close of the calendar year the price in Bombay had 
stood practically steady at Rs. 9-14-0 per cwt ” {Rev. Trade Ind., 1905-6, 
5). In the following year {l.c. 1906-7, 8) Noel-Paton recorded the further 
stages in the decline-already forecasted : ‘‘ The price of 88 per cent, beet- 
sugar, f.o.b. Hamburg, was about %s. M. in April, 1906, which is below 
cost. Refined beet in Calcutta at the same time was quoted at rates 
equal to 11s. Id. per cwt., while the price in Bombay was 12s. Id., and in 
Karachi 11s. lOd. Mauritius sugar in Bombay was at the parity of 
11s. 5d. The highest for 88 per cent, sugar in London was 9s. 7Jd., reached 
in September, while in Karachi refined sugar touched 12s. id. in October, 
and Calcutta was 12s. 7d. in November. Throughout the statistical year, 
Bombay remained steadily at 12s. l(i.” 

Countries of Supply. —Of the cane-sugar supply perhaps the most 
significant feature is the rise and growth of the Javan contribution, very 
largely conveyed to Calcutta. In 1901-2 the total imports from Java were 
446,686 cwt.; in 1903-4, 1,335,548 cwt. ; in 1905-6, 1,685,391 cwt.; and 
in 1906-7, 3,304,366 cwt. A fair proportion of these were cheap 
unrefined sugars, No. 16 and under, intended to directly contest Indian 
production of gur. The trade from Mauritius has for many years past 
manifested a consistent and almost uniform expansion. In 1901-2 it came 
to 1,759,203 cwt., in 1905-6 stood at 2,013,012 cwt., and in 1906-7 at 
2,310,023 cwt. The only other country that need be mentioned is China. 
The contributions from that country manifest extreme fluctuations, but 
on the whole seem declining. The highest record during the past five years 
was in 1902-3, while the figures for last year (1906-7) were the lowest, 
viz. 51,279 cwt. Of beet-sugar, Austria-Hungary is by far the most 
important source. As already mentioned, the years 1902-3, 1903-4, and 
1904-5 manifested a marvellous curtailment, but the amount taken in 
1901-2 was 2,257,928 cwt.; in 1905-6, 2,340,717 cwt.; and in 1906-7, 
1,617,160 cwt. Commenting on these new aspects of the trade, Noel- 
Paton observes, “ Of the refined sugar, Java, which in 1905-6 ceded the 
premier place to a beet-country, Austria-Hufigary, resumes it (1906-7) 
with a quantity largely exceeding that ever before imported from a single 
country. She supplied, in fact, nearly 31 per cent, of the entire arrivals. 
The other cane country, Mauritius, follows with 24*61 per cent, of the 
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total. Austria-Hungary, diminishing her contribution by nearly 723 500 
cwt., drops to the fourth place with 17-63 per cent, of the total; and 

Str2T?’pTr cent.’^'® Germany. 

_ Thus it may be said that the Mauritius supplies of cane-sugar have r«i 
hitherto been to Bombay what the Javan have been to Calcutta. But and 

both tCrilmte seriously to contest Bombay. 

INTERNAL TRADE-—Production and Consumption _D Tifl« TiAon r- 

estimated that India produces a little over one ton per acm Jf X (crude Horn 
sugar), or 2| million tons for its total acreage, which, reduced to the 
standard of refined sugar, would be, say, 6ne million tons If tb^ 
imports of about 400,000 tons be add a, we obtain a total supply of it Total soppiy. 

sugar. Divided by tbe head of population, this 
might be accepted as showing the consumption. But any such calculktion 
. would be most misleading, because (1) we have no sort of certainty as 
to the yield—a ton of ffw per acre seems absurdly low ; (2) to the bulk of 
the people a pound of piir very possibly serves the equivalent purpose of 
a pound of refined sugar to other communities; and (3) with a lar^p 
percentage of the people of India yiir or sugar are unknown luxuries. It 
has been stated that the per capita consumption of India is 35 lb., a fimre ca ■, 
based on the assumption that the supply comes to three million tons 
whch from the above showing is probably double the actual amount.’ 
ihis IS compared with European countries, such as Gerniaiiv wh^^rp if ic ^ 

28 lb and France 24 lb, {here is perhaps little to rg^^^ 
calculations ^and coinparisons. But it may be useful to examine the 

returns of grur earned by rail and river as indicative of local production 
and consumption. uuai,umii 

The internal trade is returned in cwt. and 

Jw refined sugar and (b) unrefined sugar. &c. 

K total of the movements of the former kind came in 1906-7 to defined 

5,984,425 cwt. FuUy three-fourths of that amount is usuallv distributed ®rigar. 
from the seaport towns, and thus includes (with local manufactures) the 
foreign imports. The shares taken were :—Bombay, 2 039 492 cwt • t. ■ *• 
Karachi, 1,863,451 cwt.; Calcutta, 1,248,596 cwt.; and Madras, 111,368 ™’ 

cwt. And these figures are relatively correct for at least the past five 

572 Wl c^t Eastern Bengal and Assam, Destination. 

° 363,641 cwt.; and to the United Provinces, 235 573 

Tn . supply goes to the Bombay Presidency, 843,067 cwt ’ • to 

the Central Provinces, 367,255 cwt.; to the United Provinces, 358,630 cwt • 
and to Rajputana and Central India, 241,363 cwt. The Karachi supply 
goes principally to the Pan]4b, 1,427,823 cwt., and to Sind, 345,593 cwt. 

But Calcutta has, however, manifested a remarkable expansion which is 

m 63? loof river were Calcutta an 

477,636 cwt., m 1901-2, 506,789 cwt. ; in 1902-3 567 200 cwf * in ^^porfcant 

1903^, 839.210 cwt., in 1904-5, 1.002,185 cwt.; ik 1905-6 )?69 416 
cwt.; end m 1906-7,1.348,695 cwt. TU. perknpe i, die direct e™io; ol 
the foreign imports. Thus in 1900-1 Bengal (Calcutta mainly) 

im;^rted 1,342,034 cwt. of reflnedor crystallised sugar, and that figure was 
I ™ril in 1904-5 it stood at2,107,461 cwt., in 1906-6 at 

3,305,860 cwt. The increasing importance 
ol Oalcutta m the foreign sugar trade is a feature of great consequence. 
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Of tLe consuming provinces it is curious to observe that in 1906—7 the 
Panjab heads the list with 1,664,133 cwt.; then comes Bombay, 869,528 
cwt;; the United Provinces, 712,559 cwt. ; Eastern Bengal and As'sam, 
603,223 cwt.; Central Provinces, 487,717 cwt.; and lastly, Bengal, 
465,493 cwt. These figures would seem somewhat at variance with the 
opinions often advanced (and mentioned abov'e) that the imported sugars 
are mainly consumed in the regions of low Indian production. By way 
of illustration it may be mentioned that the imports into the United Pro¬ 
vinces by rail were in 1900-1, 316;722 cwt. ; in 1901-2, 492,921- cwt. ; 
in 1902-^3, 385,125 cwt.; in 1903-4, 614,355 cwt. ; in 1904-5, 533,580 
cwt.; in 1905-6, 752,091 cwt.; and in 1906-7, 712,559 cwt. These 
provinces are the headquarters of Indian cultivation, and even there 
foreign sugars seem to be finding a profitable market. 

The traffic in Unrefined sugar carried by rail and river came in 1906-7 
to 9,420,832 cwt: The chief exporting centres (as might have been inferred 
from the Agricultural Statistics) are the United Provinces with, in 1906-7, 
4,054,814 cwt. : consigned to the Panjab, 1,479,307 cwt.; Eajputana and 
Central India, 1,395,301 cwt.; Bombay, 363,912 cwt.; Bengal, 287,866 cwt.; 
the Central Provinces, 204,988 cwt.; the balance in smaller quantities. 
Next maybe mentioned Calcutta with 1,958,828 cwt. : to Bengal, 1,005,932 
cwt., and to the United Provinces, 468,063 cwt. Then Bengal, with an 
export of 1,190,857 cwt.: sent to the United Provinces, 380,831 cwt. ; Cal¬ 
cutta, 250,230 cwt.; the Central Provinces, 198,377 cwt.; Eastern Bengal 
and Assam, 159,380 cwt.; Eajputana and Central India, 121,374 cwt. The 
other exporting centre is Madras, 887,837 cwt. : to Madras ports, 361,693 
cwt.; Bombay, 215,871 cwt.; and the Nizam’s Territory, 137,659 cwt. 
We thus learn that Eajputana and Central India were the most important 
consuming provinces of the gur carried by rail and river, viz., in 1906-7, 
1,857,989 cwfc.; then followed the Panjab, 1,608,556 cwt. ; then Bengal, 
1,331,406 cwt.; next the United Provinces, 920,815 cwt.; Bombay, 
822,158 cwt. ; Central Provinces and Berar, 801,722 cwt.; and Eastern 
Bengal and Assam, 724,821 cwt. 

Perhaps the rnost significant fact brought otit by these returns is the 
dependence of Eajputana and Central India, as also of the Panjdb, for their 
supplies of gur on the provinces of India, and for crystallised sugar on 
foreign countries. Another very striking peculiarity is the small share 
taken by the Madras Presidency in the returns of internal trade, a circum¬ 
stance perhaps due to the’^eater success of the Aska and other Madras 
Presidency mills in meeting local demands. 

Coastwise r also Trans-frontier. —These dd not in any material respect 
modify the chief features of the internal trade, and need not therefore be 
here specially reviewed. 


DJE.P., 
vi., pt. ii., 
385-e. 


Early Records. 


^ALEP. The name given to, the dried tubers of various species of 
orchids, such as JEuUpMa {D.E.P., iii., 290-1) and Orchis {D.E.P., v., 
49^3). It is commonly known in India as salah- (ox salep) misri (= Salen 
of Eg37pt). ^ \ 1 

T, ^he authors of Bobson-Johaon, salep is correctly identified by 

Ibn Baithar with the 8atyT%um of Bioscorides and Galen. Perhaps the earliest 

a f fomid M the Voyages of Ihxi 

Batiuta, oUdate 1340 (French ed., 1855, iii., 382), where amongst the provisions 
given to the travellers by the Sultan of Delhi, aalip is mentioned. Again, Alex¬ 
ander Hamilton {New Acc. B. Ind., 1727, i., 124-5) speaking of Tatta on the 
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river Indus, savs: “They have a frm'i- +1^0+ ^ ^ • 

called saloh, about the size of a peach but witbn^f f , gS'^dens, 

before they use it, and bein^beaterto a ^ ^y 

are, and take it with powdered sugar-eandv Thev^ — *© 9 'and coffee 

great restorative to decayed animafspirits TIia of opinion that it is a 

bazars has been ascertained to be chiefly th? product Indian Indian 

\-iz. E. K. niirfn °f several'species of .Vrtiaes. 

salep of the shops), though probably also from tbA {^(iTihand or Lahore 
and is produced on the hills of Af4anTstan Rsbmf®?®® n ^ g®”-®™’ 

but the Nilgiri hills and Ceylon a?rsa d to’ Bokhara; 

The salep of European commerce is procured chieflv from to° Indian supply, 
extent from Germany, etc., derived niainlv from the ^®vant, and to some Baropean. 

The tubers are dug up after the nlanThne 
-washed and set as'ide, and subsequently strung nu 

the sun or by artificial heat. TWomme^! T ®®.alded, and dried in 

palmate, large ovoid, and small ovoid. ^ ® forms— 

Various substitutes are sold in India TIta ^ • 

(hddshah sdlab) has been identified as Wng derived from“r'lo^-SabsHtatos. 
{A.Miti^leanii, Baher Bot Maa f ^07. ^ of Alfirtm 

149-55) ; while the' fntfouiroo^ of »/ -Botony, 1889-90, iii., 

and Panjab) and of . 4 . i-ncemonus fDe'ecanV (West Himalaya 

«3-.), 'o, fsif’ rti s f j- '•• 

tain species of tMabenaiia are also so n«Af^ /\r«f+ A ooO-l), and cer- 

1899, 13). Besides these substitutes an imitS ’snfr “7’ 

gimi (knoivn as banawaii salab), is larvely manufactured’foTtI® °T ^P*®-*®®® 

A considerable Trans-frontim* ^ tor the Indian market. 

Baluchistan and Bokhara into Indiif A little tmrie Persia, Trade, 

and drying in India itself mostly ^ ‘^°"® “ collecting 

but the bu/nf the *1"® of o.on,% 

ported by seVfnto TomLy romX";" a^^^^ T ^ ^ 

“’ll” V 

S“t 

TAhle qafr Extra., March 21,1906.’ ComAn Salt’ 

Histoid -SJ’rrd’ Tet 

any, other meanings than salt or saltness Susmtrtw!??’ ?tT’ “ 

^ known to-day, viz. Saindhava, the rock-salt of Sind and Kohat • 

^alt ■ 2rplZja TmLZ: s^r;Sduce?tl^Tah^^^^^^^ 

1,f5SSi=- 

evaporation. (4) Adeh crashed®®«‘-'vater by solar 
from the Africkn clas^of the Bed L ' ealt-this comes 

harkaoh salt-this also comes fram a^ort ZSaliB 

crushed salt. (9) Salt from tS%taia^?<^,ui ^ ®®^ff 
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ported from Tarravieja in Spain and is obtained by solar evaporation. (12) Pori 
Said karhach salt. (13) Madras karkach salt—this is imported by Calcutta from 
Coconada, Vizagapatam and Tuticorin. It is obtained by solar evaporation^ 
has a brown appearance, is gritty, and accordingly not much in demand. 

Although India possesses a moimtain range of rock-salt, immense beds of 
salt-bearing soils and a vast extent of salt lakes, as well as many hundi'ed miles, 
of sea-coast where sea-salt might be manufactured, the conviction prevails that. 
it will not pay to carry salt over more than some 300 to 400 miles, by internal 
routes, from any centre of supply. Moreover, the export traffic of India originates^ 
shipping that practically conveys salt as a ballast cargo, the profit being in the* 
return cargoes. It is on these and such-like considerations that Bengal has always? 
been largely dependent on external sources. Owing to the immense amoiint 
of fresh water poured into the Bay of Bengal, it does not pay to manufacture* 
sea-salt near Calcutta. 

Sources of Supply.—Holland gives the fallowing classification:— 

“ (1) Sea-water, from wHch 61*8 per cent, of the total production was*, 
obtained during the period (1898 to 1903); 

‘‘ (2) Subsoil water and lakes in areas of internal drainage, in both 
of which the origin and mode of concentration of the salt are the results, 
of essentially similar natural processes. From these sources about 2T 
per cent, of the total was obtained ; and 

‘‘ (3) Rock-salt beds, from which 11*2 per cent, of the total -was ob¬ 
tained by mining and quarrying.’’ 

Salt Mining in India .— There are three chief centres—^the Salt Range 
of the Panjdb, the Kohat hills, North-West Frontier Province, and Mandi 
State in Kangra district, Panjab. These have produced, for the five years¬ 
ending 1903, the annual average of 109,000 tons, of which 81 per cent, is- 
obtained from the Salt Range, 14*5 per cent, from Kohat, and 4*3 per cent., 
from Mandi. 

The following particulars may be here given from Holland (l.c., 1905„ 
83-5) 

“ The chief deposits of rock-salt are in the so-called Salt Range of the Panj4b,. 
where the seams of salt and included marl partings have, where -worked in the 
Mayo "mines at Khewra, an aggregate thickness of 550 feet, of which five seams of 
pure salt make up 275 feet, the rest, known as kolar, being too earthy and impure 
to be marketable. These beds occur in a formation lying directly underneath 
beds of Lower Cambrian age, but it is suspected that they may be of Lower 
Tertiary age, like the other salt deposits of this part of India, and that they have 
arrived in their present apparently anomalous position by an overthrust of the 
older fossiliferous beds. 

“ Mining for rock-salt is carried on in the Mayo mines, Jhelum district, the 
Warcha mines in the Shahpur district, and across the Indus at Kalabagh. The- 
rock-salt in this area varies from white to brick-red in colour, and thus differs- 
in colour from that of the Kohat area. 

“ The most important of the mines in the Salt Range are the Mayo mines 
near Khewra (32° 39'; 73° 3'). In this area salt-quarrying was practised for an 
unknown period before the time of Akbar, and was continued in a primitive 
fashion until it came under the control of the British Government with the 
occupation of the Pan jab in 1849. In 1872 the system of mining was reorganised,, 
and the work now in operation was planned out by Dr. H. Warth, late Deputy- 
Superintendent, Geological Survey of India. 

“ The rock-salt being raised in the Mayo mines has, on account of its purity, 
a wide distribution. A recent analysis of one of tb© seams gave the following 
results;— 


Sodium chloride 

.. 



.. 

.. 98*86 

Sodium sulphate 

,, 


• • 


0*57 

Sodium carbonate 

.. 


• • 

.. 

.. trace 

Magnesium chloride .. 

.. 


« . 

•. 

.. nil 

.Moisture-. ... 

.. 



. . 

0*08 


99*51 
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MINING- AND EVAPORATION sodium 

™ °P^ q’^an-ies on the east slope of Sandbar hill. is worked 

^ipally consumed in the Panjab and North-West quarries is prin- 

the past six years the average annVsX« I Province. During 

70,964 tons, or S2'3 per cent, of the total In tViA =q provmoea amounted to 
to the United Provinces averaged 10,049’ tons a year orrock-salt sent 
■much as o-7 per cent, of the total sales or an^annno) ^ cent., whilst as 
xeached as far as Bihar, and small oonsi^ments T^hLri nT 
despatched to Lower Bengal. The averlee aX^n * 1° '“’ei'e 

entered Sind formed 0*7 pTcent. o® tSsTorthe yirisfl 
The Kohat salt is grey in colour with transnar^t -naf..-h ^ ^ 

"in open quarries, and the masses exposed mav ba T'Acrnrri^ri worked 

baustible at the present rate of output. In^the anWclinal 
wnere the salt is seen to be at the base of the Tertiary system tL , lUrel, 

ior a distance of about eight milAg ^ with an exn<S ■ i traced 

“In Mandi State, rock-salt is wrkTd troni °^®?® 
pmetion of the Tertiary and the older unfossilifernn^ Tf “®f faulted ] 

•The Mandi salt is of a dirW nlum coh^fn „ ! • ®“ma and Drang, 

bring do^vn the available sodfc chloride to 60 or 70 peTceS*” ^ impurities which 
S^.evaporatJon in India.— This, may be referred to two canf 
ia) direct evaporation of sea-water : (6) suLoil and tb k : 

■former is chiefly conducted at Bombay and Madras tSsl J"® 2 

usua ly contributing between them aLut two t£df ff InX^Tf T“ u ‘ 
supplies. Holland [l.o. 89-91) observes •— ^ 

XTdu on the border of the lesser Rann of Kanh onri Kharaghora and 

filtrated sea-water. The MaiitTis practSll^ 

but subsoil brine is evai^Lted'iV^rrto^s^plaots m^nn^° ®®®'®°®'®*’ B 

Low-er Chmdwin, Sagaing, Shwebo Mvingvfr. “otably in 

'jailer quantities in Minbu and Meiktila as well as of- districts, and in 

During the past six years the averaee annul] Mawhkeo m Hsipaw State, 

has been 3,432 tons.” average annual production of this salt in Burma 

tained\omttrterand°'i?:ef^^^^^^ y®®« 1898-1903 was ob- st 

the edge of the great desert.” ^ *’"® Myar deposits on 

■characteristirM^am™inwldoWap?ratMrof ^®'^® ““ Si 

to run-off, and the salt recovLlTthose areL^'^^^^^ ®°“P^^®d a 

journey to the sea, where, in the same wfv ®®^®’y arrested on its 

the water. The most prominent of such^reas evaporation of 

mcluding the salt-lakes of Sambhar Didtrann ^®®®^t-be]t of Rajputana, 

Rewassa, with a brine-imorematAd oT-.k u ^-i Lonkara-sur and Kachor- o 

as well as the comtry to tte w^t if W 

of the Indus. To thUor^ oTtho R “puSTco^f®^ **^® 

ovaporated for salt in a cluster of villa*’™®raised and 
of DelM. Other places o^r in p^sTf the Uniil* P mahal, south-west 
where large quantities of salt were formerlfobti^^d Provinces and in Berar, 
alluvium of the Purna river. In GwalLr State ^ ’®™® ^ *’^® 

-from subsoil brine, the average annual nroduffn d^* regularly manufactured „„ 
having been 434 tons. In Bihar a small^uamlt-^e/'^?^^ *^® ^®®'’^® ’898 to 1903 
iacture of saltpetre.” The returns for^bf^,aft f separated in themanu- Ba 
tiverage of 106 tons per amulm^oduoed ^ “ ®®“S^’ 

Commissioner of North'er^In^iha Salt^ 1900, No. 13), Deputy sa 

the salt industry o? iS ako a Shfvrt Sa 

v.td „J a, i4/„TS'S: SL“TS"i 
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Rajputana {Jowfi. Ind. Aft Indust., 1901, ix., No. 73). He tells us that 
the salt industry of Rajputana produces about 200,000 tons a year and 
meets the requirements of 59 millions of people. The Sambhar Lake, 
it is believed, has been worked for salt for the past 1,400 years. It is 
about 20 miles in length, the breadth varying from 2 to 7 miles, and it 
covers an area of 90 square miles. The surrounding country is sandy 
and sterile, with the great Indian desert to the westward. The density 
of the lake brine varies with the annual accumulation of water. In years 
of normal rainfall it is about 3° Beaume (the density of sea-water), but 
when very full is considerably less, and during years of drought it may 
be as high as 10° Beaume. 

The lake was taken over by the Indian Government in 1871, and since 
that date has yielded 4 million tons of salt. It lies within the boundaries 
of the Native States of Jaipur and Jodhpur. Holland, remarks that 
‘‘ the Sambhar Lake is a silt-filled depression in the Aravalli schists and 
gneisses, in which a body of mud and sand with kanJcar and gypsum (some 
75 feet thick in what appears to be about the centre of the depression) 
includes from 2 to 12 per cent, of sodic chloride, with smaller quantities 
of sodic sulphate, sodic carbonate and potassic sulphate. Every year 
the water brought in by the rivers, which are in flood during the monsoon, 
forms a lake some 60 square miles in area and 2 to 3 feet deep. The 
water, which is fresh when it first comes in, takes up salt from the accumu¬ 
lated stocks in the silt and forms a strong brine, which is partly led into 
prepared enclosures (Izyars) for the separation of the salt by solar evapora- 
.tion, partly isolated by temporary reservoirs constructed and cut off bodies 
of the lake-water in anticipation of the recession towards the centre during 
evaporation, and partly forms a thin crust of white glistening salt on the 
bed of the lake, where it is allowed to remain until the arrival of the next 
monsoon and the usual annual fiooding of the lake.’’ 

During the past few years the quality of Sambhar salt is said to have 
depreciated, and it has been suspected that the large quantities which 
have been removed have at last made an impression on the great stores of 
salt which must have accumulated in the lake silt, appreciably raising the 
proportion of the associated compounds sodium sulphate, sodium carbonate 
and potassium sulphate.” 

In the Records of the Geological Survey (1905, xxxii., 81 ; xxxiii., 
100 -2) will be found a highly instructive refutation of the opinion 
that the supply from Sambhar was decreasing. “ The rise in the pro¬ 
portion of other salts is small and possibly at present unimportant; the 
rise in the level of the silt is perhaps more serious ; but, whatever may 
be the cause, it wopld be humiliating to watch the failure of this lake, 
when One knows for certain that it contains, in its uppermost 10 feet of 
silt, enough salt to supply the requirements of this section of the Salt 
Department for another 300 years.” 

Ashton explained that the manufacture of salt at the lake is dependent 
upon the monsoon rainfall. “ This,” he says, ‘‘ greatly varies from year 
to year, and the outturn of salt fluctuates in accordance with the quantity 
of the brine in the lake. The greatest quantity produced in any one year 
has been about 260,000 tons, and during a year of excessively heavy 
rainfall only about 3,300 tons were obtained.” 

After Sambhar, the Pachbadra salt source is next in importance. This 
is situate in Jodhpur (Marwar, as it is well named—the land of death). 
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BRINE SPRINGS : IMPORTED SALT sodium chi^oride 
• The town of Pacibadra Las a population of 5 onn + Go'^e^ent Departments 

bank of the Luni (the salt) riverand at f dkV. ’ 
city of Jodhpur. The salt is fomiS the 

salt-bearing tract being about six mil^q In ^ sand-vallej, tke 

AU over that area briL^priLreSt 
factured. In 1878 the GoSCt of Cf. ™ 

complete control of these brine-welk fhA ^7 subsidy Purchased by 

•30,000 tons. Pits of an averr^e kn ”th of "bout 

are dug to the level of the brine-snrineq nrid feet Collection. 

depth of 3 feet. Thornv Kches Jif ;»r“'brine to a 

into the pits and the salt precipitates on the^se <->, thrown 

brine The density of the brine varies from 20° to 25"fiS°"^ ‘ 

of 40 miles N.W. of Sambhar Lake. The suppW^ft i^' ^ Didwana. 

and beheved to be ine.vhaustible, and in theTv is abundant 

manufacture could be carried on for nine months^ twSr The'rat n? 

has no effect on the salt-producing canabilitifvq nf fin'd * rainfall EamfaEno 

Government acquired sole rights (1 “ 78 ) about SoSoo ®rt*b® 

been made. The cost of production cmnL tflS f? have Oov« 

Is. 8d. a ton, but the wLtTsXe^^^^^^ 

traffic The Didwana salt is practicaU^al co^sumed^^^^ 

the adjoining districts of the Pflnii?K Rajputana and 

theatmual «Terag« ptodiictioii came to 10 502 tol 

‘'“i of 

deboucies S Site ofTa L 1“o 

doting foods nnmemos ohlmf■ca.^«aet:tor^ 

a M™™d™S?d“f";L™,f ‘ ?0 eo™«« oi India bad Sal. Bo. 
the administration Of the IndiaO ^00 * ®Tstems and methods of Partment. 

all provinces There mav b^^O^^ branches and in 

(1) Bengal (2) North India b® centres of administration— 

briefly affffilols - ’ ^"dr"®- ^bese are 

by Lp^ortS0:“ uSth^MOL^Z*!? obtain their salt Bengal. 

by means of imnAof ^i^hammadan rule a tax was levied on salt Muhammadan 

countrv ^ T n+or !!n' tbe places of manufacture to the interior of the 
thrcontrol^tbp ^ ™s gradually matured wHch provided for 

as. 

in the Madras ^PresSw emsted in Bengal was introduced 
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and the large amount of fresh water discharged into the Bay of Bengal " 
by the Ganges and the Brahmaputra tell against eflEicient salt-manufacture 
on the Bengal coast, but the manufacture of salt was not finally abandoned 
in Orissa until 1898. Nearly half the salt imported into Bengal comes 
Liverpool. from Liverpool, and the rest principally from Germany, Aden, Maskat, 
Jeddah, Bombay and Madras. Since the construction of the railway along 
the east coast, Madras salt transported by land has begun to compete 
successfully with the imported commodity.” [Imp. Gaz., iv., 248; Geake, 
Mfts. Admin, Salt Deft Bang., 1906; Keith, Refts. Admin. Salt in 


ISTorth * 
India. 


Action of Sildis. 


Transit Duties. 


Cotton and 
Sugar Duties. 


Customs-line. 


Abandoned. 


Burma, etc.] 

2. North India. —This embraces the United Provinces, the Central 
Provinces, Rajputana, Central India, the Pan jab, and the North-West 
Frontier Province. Its sources of supply are Sambhar, Didwana, Pach- 
badra and Sultanpur evaporation works, and in addition the salt-mines 
of the Salt Range of Kohat and Mandi. 

Under the Sikh Government salt was one among forty-eight articles 
liable to customs, excise, town or transit duties. But the Sikh Government 
did not establish any system of management nor a fixed scale of duties. 
Since taken over by the Government of India the manufacturing and 
preventive operations have been directly controlled by the Northern India 
Salt Departement. “ Along with salt duties, the British administration 
inherited an immense number of transit duties, levied at intervals along 
the trade routes under a system requiring elaborate customs arrangements 
and involving an intolerable hindrance to trade and communication. In 
1843 the transit duties, with the exception of those on cotton and sugar, 
were abolished, and the loss of revenue was partly made up by enhancing 
the Provincial salt duties. The cotton duties were abolished in 1855, 
while the salt duties were gradually raised until in the period from 1869 
to 1877 the salt tax in Lower Bengal was Rs. 3-4 a maund, in the Upper 
Provinces Rs. 3, in the country beyond the Indus a few annas, and in 
Madras and Bombay, Rs. 1-13 a maund. The salt sources of Rajputana 
belonged to the Native States in which they were situated, and duty was 
levied on their produce when it crossed the frontier. These arrangements 
could be maintained only by stringent preventive measures. To prevent 
untaxed Rajputana salt, and the lightly taxed salt from the south and 
west, from coming into Northern India, it was necessary to maintain a 
customs-line extending for nearly 2,500 miles, from Torbela, near Attock 
on the Indus, to the Sambalpur district of Bengal. The line was guarded 
by an army of nearly 13,000 officers and men, and consisted, along a large 
part of its course, of a huge cactus hedge supplemented by stone walls and 
ditches. It must be remembered, however, that this line took the place 
of a more annoying system of innumerable customs ports scattered 
throughout the interior of the country.” 

‘‘In 1870 the Government of India acquired a lease of the Sambhar 
Lake, with a view to increase and cheapen the supply in the United Pro¬ 
vinces ; and in 1874 over 760 miles of the eastern portion of the line were 
abandoned, the trade in this direction having concentrated itself on the 
railway route. ^ The necessity of changing the whole system was at the 
same time indicated by Lord Northbrook, and a few years later Lord 
Lytton s Government was able to acquire the remaining salt sources of 
Rajputana and to equalise the duties throughout the greater part of India. 
Treaties were made by the Native States concerned, and in 1878 the Bengal 
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CONSUMPTION AND TAXATION sodium 

duty was lowered to Es. 2-14 a maund, and the duty in Northern India 

fo^ rir: taSr 

abandoned in 1879, with the exception of a portL XTthrindT 
maintained to prevent the still liffhtly-taxed Kn>,af ooif / ? • ’ 

smuggled across the river” (Zmp. Gaz^iv 250 D rr^f P ^ing 
N Ind Saif Dp'nf • Tiy^^rxr r ^ iv., JOU- 1 ). [C/. Eepts. Admin, 
T7 77 7 ^' ’ Jummoo and Kashmir, 297-301 • Lawr^nPA 

Valley of Kashmir, 1895, 393 - 5 .] ' i^awrence, 

for OTOtl & by “.e^cLtal IndL'at 

jSbi, S^'^faY'steiiT’tS tv 

boa by l.„d o.d sea, pay Ml eacis. duty aISay T^Tot'oTS 
he manufacture of salt was placed under restriction^^ 'Ka+'K i n 
mnufaotured and imported saLets subieet Wrty of 8 ttutttmaSS' 
This was gradually raised until in 1888 it had become 2 ^^ 1,8 Z 
was reduced to Rs. 2 and in +a Po 

sts. 2s!r®' TcTa^x;:. 

is ktioTO oTtimS^^r^*sea-water. Little 
Government mLopol^iiTsot utKr ««^-Wishment of the 

stt M b‘?r“' :«r,irr“S: 

money, storage tmmlZZZZZ calculated to include purchase- 

this has never been eSor^d untyersSlv but 

one in which the pr™ has t^Sy^^ . 

which salt privatelv n ^ Government, the other in 

but only after paying the duty owner pleases, 

Arcot, 234-6; etc.] ’ 177-9; Amntapur, 127-8; South 

ing^Kx y7a?f ll'g? to^l 9 ?f Taxation.-^ Bva- 

in India amounted to 979 ^ 572 ’ deletion of salt 

shrinkage of ^ S'tute tons. And following on the 

to 1,171,050 tons’, in 1905^ to^ Si production in 1904, viz. 

statute tons (== 1 244 939 <=“ 1,225,280 

Bombay and Madras ’sea-salts ThT* 'f “^“^7 in 

267,619 tons in So4 ir.tt % in 1903 was 

425,090 tons,’ a^fn 19^6 l 9 o ''?35 . 

production in 1903 was 244 9^3 t ’ To^i^-^'i.*^® latter (Madras) the 

1905, 388,646 Z,Tnd S’ ST 12 T 1 f If “ 

ending 1906-7 the Impobts of «»)+7ears 
1904-5, 486,980 tons ?905J xrI i^^en :-l903-4, 446,559 tons; 

valued at Es. 66,77,390 (f 445 ’l 69 )’ ThSt^t’ 467,949 tons, 

tained by adding together rtTe ort d T- may thus be ob- 

/ auam^ togetner the production and imports ; thus in 1903-4 
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it was 1,426,131 tons, and in 1904-5, 1,657,185 tons ; hence home pro¬ 
duction in the former represented 68 per cent, and in the latter 70 per cent, 
of the consumption. 

It is thus evident that the reductions of the duty on salt, made suc¬ 
cessively in March 1903 and March 1905, stimulated consumption ; all 
the provinces except Bengal (which draws its supplies from Liverpool and 
Germany) have shown an increased consumption. From 1888 to 1903 
the duty throughout the greater part of India was Rs. 2-8 a maund of 
82|- lb., but in the latter year this was reduced to Rs. 2. Again, in March 
1905, the general rate for India, except Burma, was reduced to Ks. 1| per 
maund. A further reduction was made by the budget of March 1907, 
and ‘‘ the tax is now levied at the uniform rate of one rupee per maund 
over practically the whole of India and Burma” {Mot, and Mat, 
Frog. Ind., 1905-6, 75). 

Customs and Control. —It has been fully exemplified that in 
the production of salt in India there are two chief operations : (1) 
mining and (2) evaporation. Under the supervision of the various de¬ 
partments, preventive establishments are maintained, to guard against 
illicit traffic in salt removed from natural deposits ; from manufactories, 
whether owned by Government or private persons; and from saltpetre 
refineries, etc. The traffic coastwise is also subject to supervision, and 
special measures have been undertaken to check smuggling from French 
and Portuguese, as also from Native State, territories. Briefly, however, 
the modern policy has been to work salt so economically and scientifically 
Profit on that the tax may assume the form of ordinary profit on production and be 
Production. collected before delivery to the traders, so as to place its subsequent move¬ 
ment free of all restraint. This, when contrasted with the vexatious and 
expensive system inherited by the British administration, will be seen to 
be a vast improvement. Salt is readily available throughout the Empire, 
its price has been equalised, facilities of traffic increased, and a system of 
Credit System, credit established. “ At the present day, for example, a trader of the 
United Provinces wishing to obtain Sambhar salt has merely to deposit 
■his money at the nearest treasury, sub-treasury, or appointed railway- 
station or post-office, in order to receive his consignment without delay 
or trouble, at any railway station he chooses to name. In Madras the 
trade in salt is facilitated by a credit system, under which a merchant on 
Securities. depositing securities (with a slight margin for fluctuation of price) receives 
■ .a six"months’ credit for payment of duty on which he can draw from time 
•'to time. A similar system, but with a shorter credit period, obtains in 
Bombay ” {Imf. Gaz., lx. 252). 

, ' The ^foll'owing statement exhibits the imports from foreign countries 

and the* production of salt within India in relation to consumption and 
revenue :— 


Imports 

and Pro- — 

duction. 

Imports in 
Maunds. 

Production in 
Mannds. 

Total Supply in 
Maunds. 

1890-1 

’ 10,790,319 

28,649,890 

39,440,209 

1895-6 

11,443,572 

30,865,566 

42,309,138 

1900-1 

9,810,587 

27,363,449 

37,174,036 

: 1901-2 

14,346,947 

30,000,077 

' 44,3'47,024 

1902-3 

11,835,449 

28,316,479 

40;i51,928^ 

1903-4 

12,460,259 

22,400,971 

34,'861,230 

1904-5 

13,301,600 

30,058,737 

43,360,337 
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To contrast witk these figures and to show the quantity consumed Consump- 
and the gross revenue realised, the following table may now be given :_ tion. 


Quantity in Maunds 
Consumed. 

24,237,730 

27,363,609 

31,690,062 

33,280,738 

34,686,981 

35,815,282 

39,377,566 

40,729,000 


- ^juanncy m iViaunds -n • -o -r. . 

Consumed. T^eahsed. 

5.88,09,810 

T 88 S_fi 27,363,609 6,76,64,790 

JmO-? 31,690,062 6,02,48,710 

p,280,738 7,98,10,730 

? 34,686,981 8 31 14 070 

35,815,282 8"75^57*786 

190^6 39,377,566 7!6o’28!401 

__ *0.729,000 _ 6 : 05 : 55:00 0 

These tables show the share of the salt of India that is drawn from 
foreign countries—approximately a little over one-third the annual 
supply—the quantity passed into consumption, and the duty realised 
? 1875-6 the consumption was 24|. million maunds, in 
1904 5 It had expanded to million maunds, and in 1905-6 to 40# 
imllion maunds The consumption steadily progressed and was little! 
If at all, affected by the fluctuations in the rate of duty charged. 
But during the years 1904-6, while the duty declined materially the 
consumption made a record expansion. And it may be added that 
more recent forecasts would seem to show that the increase may soon 
compensate for the reduction m rate of revenue. The demand for salt 
would doubtless decrease in the affected areas, and yet a study of the 
fi^es of salt consumption by themselves for the whole of India during 
the past thirty-five to_ forty years give no sort of indication of the years 
^ famne included within that period. The progression has kept pace 
TOth the increase in population, and has been little if at all affected either 
by famne or taxation. If surrendered to private enterprise the price all 
owr India would rise and become unequal, thus leading to numerous 
difficulties and hardslups. Thus it may be said salt is administered on a 
commercial basis ap^d the profit secured returns in lessened taxation. 

returns of the salt trade manifest a continuous expansion with 
periods of sudden development rather than of shrinkage. Thus for 
consumption was 25^ million maunds and in the 
next year it became close on 28 million. So again, in 1883-4, the con- 
^over 30| million maunds, and in 1884-5 it became 

material shrinkages manifested, 
VIZ. 1885 6 and 1888-9, yet in these the effect was only temporary and did 

se°asm,^!?f Tfi advancement. It is wSl known that 

supply occur from climatic conditions retarding i 

to liave been of ‘ 

f nord’7b;.n'tp A ^t one hal^enny 

™ ^ still produces a net 

1 Q ® Tfie incidence of the tax prior J 

it b™ l^oad of population, and by recent enactnients ' 

?em^ ^ contribution of a large 

percentage of the people to the administration. 

is needless to enumerate the numerous purposes served by 

f5461 of food, as a manure, in fish-curing (see 

p. 646), vinegar purification (see p. 1111), etc., etc. 
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SALTPETRE, NITRE OR POTASSIUM NITRATE: Ball, 
Man, Econ, Geol Ind,, iii., 499-501; Watt, Agri, Ledg., 1902, No. 5,111-4 ; 
Holland, Rev, Min, Prod, Ind,, 1898-1903, in Rec. Geol, Surv. Ind,, 1905, 
xxxii., 86-90 ; also Rev, Min. Prod, Ind,, 1906, xxxvi., 81; Hooper, Reps. 
Labor, Ind. Mus., 1902-3, 23-4 ; 1903-4, 37 ; also Agri. Ledg., 1905, No. 3. 
The term Saltpetre is used to designate nitrates found in a natural state 
in many parts of tlie world, cliiefiy South America, Spain, Persia, Hungary 
and India. In the last-mentioned country the salt hears the following 
vernacular names :— suriakhar, shora {sord), 'poiti-lu'p'pu, veti-u'p'pa, san- 
dawa, ydnzin, etc. Shora is its Persian name Sanskritised into sordka. 

Occurrence.—According to Holland, the necessary conditions for the 
formation of saltpetre in a soil are—“ (1) supplies of nitrogenous organic 
matter; (2) climatic conditions favourable to the growth and action of 
Winogradsky’s so-called nitroso- and nitro-bacteria, converting urea and 
ammonia successively into nitrous and nitric acids ; (3) the presence of 
potash; and (4) meteorological conditions suitable for the efflorescence 
of the potassium nitrate at the surface.” 

The necessary combination of characters is to be found in a marked 
degree in various districts in the Indo-G-angetic tract, especially in the 
Bihar section, chiefly Gaya, Tirhut, Saran and Champaran. ‘‘ In this 
part of India we have a population of over 500 per square mile, mainly 
agricultural in occupation, and thus accompanied by a high proportion of 
domestic animals, supplying an abundance of organic nitrogen. With a 
mean temperature of 78° F., conflned to an annual range of 68°, and 
for a large part of the year, when the air has a humidity of over 80 
per cent., with a diurnal range not exceeding 8° above or below 84° F., 
the conditions are unusually favourable for the growth of the so-called 
‘ nitrifying ’ bacteria.” 

With a population largely using wood and cow-dung for fuel, the soil 
around villages naturally would be well stocked with potash; and 
finally, with a period of continuous surface desiccation following a small 
rainfall, the subsoil water, brought to the surface by capillary action in 
the soil, leaves an efflorescence of salts, in which, not surprisingly, potas¬ 
sium nitrate is conspicuous. Under these conditions Bihar has for many 
years yielded some 20,000 tons of saltpetre a year ” (Holland, l.c. 86-7). To 
a less extent, commercial saltpetre is also obtained in the United Provinces 
{e.g, Cawnpore, Ghazipur, Allahabad, Benares), the PanjAb, Kashmir, 
Central India (Bhindand Jwargarh), Bombay, Madras (Coimbatore, Salem, 
Kistna, Vellore, Trichinopoly, Madura), and lastly Burma (Tenasserim). 

Manufacture, —Hooper has furnished a concise account of this subject. 
In preparing crude saltpetre from nitrous earth there are two distinct 
processes—(1) the leaching or exhaustion of the saline matter by allowing 
water to percolate through the nitrous earth ; (2) the evaporation of the 
liquor so obtained either by the sun’s rays or by artificial heat. These 
processes are carried on in Bengal by a special caste of men, the luniahs 
or nunias, but in parts of the United Provinces and the Panjdb, ordinary 
villagers of no special caste engage in the industry. Near Hissar, the 
crude-nitre makers are generally low-caste kumbhars, or other Hindus or 
Mussulmans. The nitrous earth is collected from November to the 
commencement of the monsoon. The surface of the soil is scraped off 
to a depth of half to one inch and the earth made into heaps or taken 
to the factory. 
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Mtrous Briiie. 


MANUFACTUEE 

In a factory examined at Murwannur four. f- rc , NITRATE 

was the process of manufacture “ The earth i=! itf o? following 

pits or filters {kuria or kothi], 7 feet lonf 3 feet side of two oblong 

are placed end to end with L l\t°l -"T’ 

buried in the ground between them The flonr ^ diameter, 

clay, and is so arranged that the Zne on eifw 's made of puddled 

tudinaJ line of the 4er. This ceXaUii^ W towards the central longi- 

neoting with the jar. On the floor is laid a fram *he outlet con- 

sides of which rest on the clay, and the CTos^-nScr^ brushwood the 

the side-pieces. The filter is carefully packed ^tlf tbf laid on top of 

then poured on the sui-face, winch ooCences to 

as nitrous brine. After the first charo-e of trickle out in one hour or so 

until tho brine triclding out appears to be too'wSk to’k?orir‘^Th Brine. 

soil from the filters as then taken out and tlirntxr>. i exhausted 

the time the season ends. The liquid from tho <nr^ ^ which gets large hy 

to an iron evaporating pan or boiler (karahi) transferred 

place The boiler isli^feet in dlamiterand s made ^ 

together, and costs about Rs. 20; the liqSor is bofled fS riveted Boiler. 

until it is suiSoiently concentrated To'detPT-Tnino seven hours or 

taken and placed on the Sb nail K crwT ® ‘^'“P ®°I"rion is 

considered to be complete ‘^PP®^" °»®®> the boiling is 

and crystallise. The^CT™stels^^lTusvSfy*hawTuffic*^^+l°V°'^^^iiP°**^®'’^ *° ®°°^ Crystals, 
next morning. They amtokm otTauri d^» collected ^ 

and then thrown into a pit in the ground tSierp tb \®*® act as filters, 

ahora as it is called, is stined ” (Ho^or I o 2G-7) ^ saltpetre, or kachcha 

01 

of the Panjdb and in kher provinces where the ^ tbe drier parts 

(abi ahora) is not considered of such good oualitv *^® ®®'itpetre 

IS made annually at Hansi in the nfagoT- dis*"io^' quantity of dbi ahora au sitora. 

the m^^us^S from Itoh maLTnS^^^ *'^® °f 

factnre.” Analyses of vSs St ™- 

il.o. 31-2). The amount of potaS Ste Zlffre ^°®P®® 

®®“^- - - -t^tftrSkS 

D^t ;^r cent, nitre at more than one amia per unit. 

lauh, xxxm. p). Hooper gives a full account of the arrangements in a 
refinery at Jaimow, Cawnpore, in the United Provin?S tf wS ?h! 

satf “Th 1 ™ meSJds foUowed he 

Sountev^'Etrarbr -i P«te of 

if 1 1^*1 •?* * chloride of sodium is the principal imnuritv and ac* 

Its solubility IS practically constant, all the processes follS Se based 
The^'m^f nitrate of potassium in hot and cold solutions ” 
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and set out to - crystallise. ‘‘ In from ‘six to ten days the ‘crystals are extracted 
and’the residual ior or mother-liquor is then available for future uSe.” In this 
mother-liquor, crude saltpetre is dissolved and the solution concentrated by 
boilin<y in large evaporating-pans. During the boiling a dirty white granular 
substance (sitta) falls to the bottom of the pan and is removed as it forms. This 
sittct i^ sometimes washed and the washing returned to the pan. In Bihar it is- 
mixed with the refinery earth. “ It is composed for the greater part of common 
salt mixed with other_ salts, earth and nitrogenous matter.” Meanwhile the 
evaporation of the liquid in the pan is continued at the temperature of boiling 
water. The scum which forms on the surface {zag, zoga^ mail or phain) may be 
removed at this stage or after transfer to the settling-tank. “After boiling for 
three* hours, or until the liquid changes from a dark to a light yellow colour, the 
concentration is considered complete.” The clarified liquor is transferred into 
one or more crystallising vats. “ At the bottom of the settling-tanks is found 
a substance called matiaree, which is a by-product containing nitrates, and is 
accordingly carried off and mixed with the nitrous earth in the factory yard. 
The crystallising-vats under the sheds are filled with nitre liquor to about six 
inches from the top. In the United Provinces, on the surface of each is floated 
a trellis-work made of interlaced bamboo sticks (called tattis in Cawnpore). This 
device facilitates the forma.tion of good crystals. After seven days the bamboc) 
frames are removed and the adhering nitre crystals are shaken or picked off, 
and the crystals at the bottom and sides of the trough collected in a heap and 
drained.” 

“ The damp saltpetre is contaminated with the mother-liquor adhering to it 
and minute crystals of salt, and these must be removed by washing before the 
salt is ready for market.” “ Bags containing the refibaed substance are placed 
over an empty tub or vat, which is slightly tilted to allow the liquor to drain. 
Cold water is sprinlded from time to time upon the saltpetre through the open 
mouth of each bag. This water trickles slowly through the saltpetre crystals, 
carrying with it inferior salts in solution. Some saltpetre is also dissolved, 
biTt the loss is not great. After the washing, the refined saltpetre is spread out 
and dried, and after remaining a few hours, is conveyed to the store godo-wm” 
(Hooper, l.c, 36). The price of refined nitre in 1904 is stated to have been Rs. 5-8 
to Bs. 6 per maund in Bihar and Hissar, Ks. 8 hi Cawnpore, and that of extra 
good quality, Rs. 9. 

■ Uses .—^It is even still an important ingredient in gunpowder, owing 
to tlie large volume of oxygen it contains, the ease with which it parts 
with its oxygen, and the fact that it does not readily absorb moisture 
from the air. On the other hand, sodium nitrate is preferred for the 
manufacture of nitric acid because it is cheaper and yields about 7 per 
cent, more acid. In India, saltpetre is used in association with certain 
animal dyes, such as lac and cochineal. In Medicine it is sometimes 
prescribed because of its diaphoretic properties. Its merits as an anti¬ 
septic in preserving fish and meat are well known. As a Manure it is 
much appreciated, especially for wheat and tobacco (see p. 771; also 
c./. Agri. Ledg., 1893, No. 10; 1897, No. 8, 171), and in India it is 
sonietimes used as a flux in glass-making. 

Production and Trade .—^According to Holland, the returns are so 
imperfect, being considerably below the amounts of export, that 
these inust be taken as the only satisfactory index of the extent 
of / production. For the period which he reviews (1897-1903), the 
average annual exports, including those across the frontier, amounted 
to 382,353 cwt., valued at £262,592. He further states that a com¬ 
parison with the figures returned for the past twenty years shows 
that there has been only a slight reduction in the amount exported, 
in spite of the discovery of large deposits of sodium nitrate (now being 
extensively utilised in America), of variations in tarifl, and of whole¬ 
sale changes in the substances used for manures and in the manufacture 
of explosives. For the <six years 1878-1883 the average quantity of; 
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saltpetre exported araounted to 405 568 ewf a j. x 

period ten years later, 1888-1893 ’tie ^ similar 

389,989 cwt. The highest values annual exports”were 

goo ,000 occurred at the time of the 

eadiiig 1906-7 were as ^followa°l?[ 90 e^*^llA y^^ra Bweit iipwea. 

Bs. 43,27,283; 1903-4, 392 114 ewt vrir,!’,! at 

348^41 cwt., valued at Rs. 36,23,823 ; 1905-6 336^499 1904-5 

(tSyeS”?!,r1 ®b™ c«e tlSi*S fifiiIS 

follows ;—ulited States 105 Osf nl?” nSf 1"* ditribated as 

Ohiaa (Hoagkoae), 78.«9 c,S“ 

cally the whole of the exports go from Ben’o-al fsis 96^*' ’ f 

Holland (Reu.m-..Pmd.,1n Rac". 

the average %mlue per cwt. for the past five vears as ^ ^ 

he points out that the importance of the hirlJc.f-.vf ^ shillings, and 

the fact that in Bihar (during 1906) there were 50,469 woAe'rs empbSr 

Only very small quantities are imported into Trrlifl p,r! ■ - 

about 19 cwt. during ISOl-S, but in 1905-6 the nnmi-h'/ imports, 

to 4,848 cwt. (owing%o the iWortation Lo 

China), and in 1906-7 fell to cwt -oengal of 4,820 cwt. from 

are annually carried across the frontier nhunH-quantities, however,' 

actual figures of Trans-frontier imports for'" the period^Tooo 

foHows :—1900-1, 4,590 cwt.; 1901-2, 11 352 ewt^ ' 

1903-4, 4,429 c^Yt. ; 1904-5, 2,872 cwt ’ ' ’ 

[O/. Tavernier, Travels InJ. (ed. Ball)' 1676 i mo. ti . m 

Levant, Indostan, etc., 1687, pt. iii 5l-.«> ’ Thevenot, Travels in 

with India, 1812, 102, 408 ; ^Mfiburn Or Comm Comm. 

ProA.ind., nulm; ms, nf-^vpLbli^^n' i 

Salt. Rev., !3ept. 3, 1894, 46-9 ) ISM sf- m.?? ’ 

Ind., 1897. 107-9; Agn. ieil 1900 No U 

for Engin. and Manuf., 1900) ii 400-1 t\d Bloxam, Ohem. 

35 ; Craddock, Saudro irt Ruma, loof 

m Joum. Soe. Arts, 1903, Hi., 145- Afilif-en’’ o Cect. 

Comm., April I90G, i., 258-60- Rec Oenl v’ ^”*r’ ^ -^^Sio-Oriaht: 

xxxiH., d; Repts:Adm^.N.’Aaft%fd ’ 

271). ^ ^ apparently marum (Jones, As. Res,, iv, 

A I f d Hemp, 

spine. It is Hy^soiM 

remaining members of the genus, to be AfSsan®^ But^if f’ 

vernacular name murva must Have been adanted m 

winch in ancient times aSoeded the 

of Mamt, ii., 42, 44). One or two species are ^■^”^**^''*** Maurvi Striug. 

Indian gardens as ornamental shrubs «nd Lwf „^T:?^ extensively grown in 
on account of the fibre. From the succnWit i °®®®^ioualiy raised 

is much valued, because of if« leases, the fibre is extracted and 

strings. The reader will find suitability for bow- 

■^gricuUural Ledger (ISdQ No BO) wbAm mfonnation on tliis subject in The 
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286-90; Kew Bull. (add. ser., i.), 1898, 1J4-22; Rept. Bot. Qard. Saharanpur, 
1900-1, 11-2; Blackman, Fibres of Hawaiian Islands, 43-4 ; Trop. Agrist.» 
July 1905, XXV., 232; Dunstan, Imp. Inst. Tech. Repts., 1903, 73 ; Joret, Lcs. 
PL dans L’Antiq., etc,, 1904, ii., 355-6.] 
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SANT ALUM ALBUM, Linn.; Roxb., jPL M., 442 ; Talbot, 

List Trees, etc., 1902, 293; Gamble, Man. Ind. Timbs., 585-8; Prain, 
Beng. Plants, 1903, ii., 913-4; Watt, Ind. Art at Delhi, 1903, 147-53; 
Saisttalaceje. The Sandal-wood, known in Indian vernaculars as chandan, 
chandal, sandal, suhhad, gandha, gandada, suJcet, suTchud, sundel, srigandam^ 
santagu, etc., etc. A small evergreen tree met with in the dry regions 
of South India (Mysore, Coorg, South Marathi, Hyderabad, Kariiatak, the 
Western Ghats, Nilgiri. hills, Coimbatore), and in North India chiefly as 
a cultivated plant. It affects open forest lands with grass and patches 
of other trees, usually frequenting red or stony soils. It is a root parasite 
on a long series of host plants, and hence apparently the difficulties ex¬ 
perienced in systematic plantations where provision has not been made 
for this requirement. On rich soil the plant grows well, but the wood is 
deficient in odour, consequently inferior commercially. 

History.—Saudal-wood has been known in India from the most ancient ot 
classic times, the Sanskrit authors distinguishing various woods according to colour. 
Chandana might be spoken of as the collective name for the series, srihhanda the 
true (or white sandal), and pitachandana the inferior (or yellow sandal), both being 
derived from saantittm aibunt. They distinguish two kinds of red sandal or 
rahtachandana, namely iPtevoeavpuff sfutUtiintts (see p. 909) and €^€esnipiui4z 
(see p. 194). So, in a like manner, these various woods were known 
to the early Arab traders who visited India and China. Avicenna (ii., 2, 649) 
gives the medicinal properties of the true sandal. Serapion {Be Simpl., 346) 
describes white, yellow and red sandal, and speaks of the finest qualities coming 
from Sini (China), an opinion doixbtless due to the well-established circumstance 
that the traders from China were in the habit of treating India as a half-way house 
and exchanged some of their Chinese wares for Indian products and manu¬ 
factures, and on arrival at Arabia all the goods ultimately disposed of came to 
be spoken of as Chinese, because of the traders having come from China, just as 
in the further distribution of these self-same wares they received the names of 
the coast towns of Arabia from which they were finally distributed to Egypt and 
Europe. \Cf. Paulus Mginetd (Adams, transl. and Comment.), 1847, hi., 448-9.] 

Marco Polo, in the 13th century, makes frequent reference to Red Sanders 
Wood and to Sandal-wood, and Garcia de Orta [Coll., xlix.) says the white and 
yellow lands grow in Timor, where it is called chundana and by the Arabs sandal, 
and the other kinds in the Malaya Islands, a special red form Imown as vermelho 
being obtained in Tenasserim. \Cf. with recent information regarding kalamet 
{Maiisoiiia cfagei), Journ. Linn. Soc., 1905, xxxvii., 250-62.] Sandal is de¬ 
scribed by Acosta, Linschoten, Pyrard, Matthiolus, Bontius, Hove, etc., and 
for Indian writers consult the following :—Abul Eazl, Aini-i-AJcbari (Blochmann, 
transl.), i., 81; Jahangir, Memoirs (Price, transl.), 14, 63 ; Poster, E.I.C. Letters, 
1617, V., 267 ; vi, 163, 170; Alexander Hamilton, New Acc. E. Ind., 1727, i., 
306; Jones, Sel. Ind. PL, As. Res., iv., 253; Milburn, Or. Comm., i., 291; Rama 
Rao, Ind. For., 1908, xxxiv., 17-21. 

Cultivation. —John Scott, Curator of the Royal Botanic Gardens, 
Calcutta, showed that sandal-wood was a root parasite on many plants 
{Journ. Agri.-Hort. Soc. Ind., 1871, ii., 287). Barber {Ind. For., 1902, 
xxviii., 340) urged that a careful study of this circumstance might lead 
to much-needed reforms in the methods of cultivation, as also to the true 
explanation of the peculiar disease known as “ Spike.’’ Brandis followed 
this up by a review of the literature on the parasitism of sandal {Ind. 
For., 1903, xxix., 3-6). Rama Rao {Ind. For., xxix., 386-9) has furnished 
full details of the parasitism, also excellent illustrations, and given a list 
of some 100 host plants upon which the sandal had been found. Lastly, 
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these forests was used largely, but latterly (owing to the low yield obtained from 
the local wood) supplies have been imported from Bombay which are believed 
to have been derived from Mysore and Malabar. The best wood for the perfume 
trade is held to be that from the damper tracts of the latter—it being assumed 
that the proportion of oil present depends on both the dampness of soil and 
climate of the country of production. 

The wood is first reduced to a powder, about 40 to 60 lb. of which are 
soaked in clean water for 48 hours, then placed in a copper still. The water, 
carrying the oil evaporates and is condensed in the usual way, when, on cooling, 
the oil floats on the surface and can be collected. It is then refined in various 
v« 7 a,ys—filtered, or kept for a year until the sediment of impurities has settled 
at the bottom, etc. It is believed that the water has an important function to 
perform, since certain waters are superior to others. Kanauj is supposed to 
soften the wood and facilitate the liberation of the oil, while that of Jaunpur 
improves the quality of the oil. The Kanauj manufacturers, however, attribute 
their success to their skill and not to any special property possessed by the water. 

It is said that the yield in Kanauj is about 2J- to 3 seers of oil to one 
maund of wood. The oil that comes off fibrst from the still is the best 
quality. The following rules are recognised by the manufacturers:—(1) the 
heat must be uniform ; (2) the receivers must be removed directly they are full : 
(3) cleanliness is essential. If the tinning of the interior of the still is worn out, 
the oil gets greenish in colour from copper ; (4) all joints must be steam-proof. 
There are various qualities of the oil—that made at Kanauj is called malleci- 
giri ; inferior kinds are hatthia wala and jahazi. But the inferior oils are believed 
not to be made at Kanauj, and to be used by the traders for adulteration. The 
annual outturn at Kanauj is about 100 maunds of the oil; but the production 
is said to be declining, the reason given being the increasing price of good wood, 
which now fetches Rs. 30 to Rs. 35 a maund. The scarcity of fuel is given as 
another reason of the decline, and the adulterations practised by the dealers as 
a third reason. Ordinary quality of Kanauj oil sells at about Rs. 17 a seer 
(= 2 lb.). {Of. Foster, Letters, 1617, v., 339 ; Gildemeister and Hoffmann, 

Volatile Oils, 1900, 338-45; Pharmacog. Ind,, iii., 232-4 ; Hare, Caspar! and 
Rusby, National Stand, Dispens., U.S.A., 1905, 1104-5 ; Hooper, Bept. Labor, 
Ind. Mu8„ 1903-4, 27.] 

Trade. —The sandal-wood of Mysore and Coorg has not only been 
known from the most ancient times, but has ranked as the finest quality 
for centuries. It is somewhat surprising, however, to read in Stein {Ancient 
Khotan, 447, 452) of a comb found at the Kara-dong ruins (8th century) 
said to be made of sandal-wood. If that determination be correct it 
would point to an Indian trans-frontier traffic of a more varied and ex¬ 
tensive kind than hitherto contemplated, as existing at that early period. 
The Indian supply of the true sandal-wood is drawn from Southern and 
Western India, and there is nothing to show that this was not always the 
case. The earliest European writers on the modern traffic refer to the 
sandal of Macassar, and a supply from there is still recognised in the markets 
of the world. A third grade is designated West Indian, though it is in 
reality procured from Venezuela. According to Gamble, the average 
annual sales of Mysore amount to 1,841 tons ; Coorg, 102 tons ; Madras 
Presidency, 75 tons; and the Bombay sales a still smaller quantity—or, say, 
a total annual output of 2,000 tons, valued at £40,000. Speaking of Mysore, 
Pigot {Mysore Sandal^wood, 1899) says the wood is found in a continuous 
belt, about 240 miles long by 16 broad, running from the north-west to 
the south-west of the province. A second and much smaller and less 
important zone lies farther to the east. The total area of both belts is 
about 5,450 square miles. This, therefore, is the chief sandal area of the 
world, since Mysore produces about seven-eighths of the total annual 
supply. Pigot classifies the grades and materials into some eighteen 
sections, ranging in size from billets not less than 20 lb. in weight {vilayat 
hudh), the finest grade, down to the sawdust obtained in sawing up the 
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cent, of a brownish-yellow Oil, which is employed medicinally, also as a burning- 
oil and in the preparation of umbrella varnish. Efforts have been made to utilise 
the tallow in India, but the labour and expense involved in extraction are said 
to be far in excess of the value of the product. In the Annual Report (1901-2) 
of the Industrial Section, Indian Museum, mention is made of a sample of 
kernels obtained from Kangra Valley which contained 63'6 of fat. Gamble says 
“ experiments have been made by Babu Birbal at Dehra Dun and the wax w^as 
extracted and made into cakes, but the process was tedious and the result not 
very satisfactory, so that the culture of the tree for wax is not recommended.” 
Further details'regarding the manufacture, chemistry and trade in vegetable 
tallow will be found in The Agricultural Ledger. The leaves afford a black Dye 
about which little is known. The Wood is white and moderately hard. It is- 
made into bedsteads, tables, toys, and has been suggested as suitable for printing- 
blocks. [Cf.- Braunt, Fract. Treat, on Anim. and Veg. Fats, 1888, 321 ; Andes, 
Veg. Fats and Oils, 1897, 201-2 ; Kew Bull, 1897, 10, 54 ; 1899, 216-9 ; Thorpe, 
Diet. Appl Ghem.y 1900, iii., 31 ; Wright and Mitchell, Oils, Fats, etc., 1903, 502, 
531 ; Hooper, Rept. Labor. Ind. Mus., 1903-4, 26 ; Hosie, Frov. of Ssu'ch'^uanr 
1904, Ho. 5, 30, 46, etc.] 
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SAUSSURBA X 4 APPA, a B. Clarhe; FI Br. Ind., iii., 376 ; 
CoMPOSiTiE. The Costus, kut, fochak, fost-kliai, rusta, ouplate, kostum, 
changala, sefuddy, etc. A tall, stout herb, indigenous to the moist, open 
slopes surrounding the valley of Kashmir, at an elevation of 8,000 to 9,000 
feet, and found also in parts of the basins of the Chenab and Jhelum, at 
10,000 to 13,000 feet. 

Costus root has been held in high repute as a medicine * from remote times, 
but its origin was for long obscure and was erroneously referred to Costus speeiosas^ 
As with many other articles of merchandise, it came to be spoken of as obtained 
from regions that were only emporia, not localities of production. Thus Garcia 
de Orta (1563, Coll, xvii.) states that it grows in the region between Bengal, 
Delhi and Cambay, and comes also from Chitore, whence it is brought to Cambay 
a,nd Ahmaddbdd and exported to Europe and parts of Africa. The roots are 
actually dug up in large quantities in Kashmir, cut into small pieces and sent to 
Calcutta and Bombay, whence the drug is exported chiefly to China and the Bed 
Sea. In Kashmir its collection is a State monopoly. Lawrence (Valley of 
Kashmir, 1895, 77) says : “ Every year a large amount of the roots of the Saus^ 
sur€€& Zitppa is demanded by the State, and the villagers are obliged to bring a 
certain weight, for which they receive Rs. 4 per hharwdr from the State. The 
root, which is known as chob-i-kot, is exported to India, and at present the mono¬ 
poly in chob-i-kot is farmed out to a contractor for Rs. 45,000 per annum.” 

In addition to its medicinal properties it is a valuable perfume and lai’gely 
used in China as an incense. Is also said to be a good hairwash, having 
the reputation of turning grey hair black. In Kashmir it is much employed 
by shawl-merchants to protect their fabrics from moths and other insects. The 
absence of this particular perfume was for some time made the test for 
imitation shawls. [Cf. Clueius, Hist. Fxot. FL, 1605, 204-6 ; Fharmacog. Ind., 
ii., 296-303; iii., 165, app, ; Henry, FJeon. Bot. China, 1893, 19; Rept. Ind. 
Hemp Drugs Comm., 1894, iii, 94 ; Ann. Rept. Ind. Mus. (Indust. Sec.), 1894-5, 
33; Dutt, Mat. Med. Hind., 1900, 180-1.] 
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SCHLBICHBRA TRIJUGA, WUld.; FI. Br. Ind., i., 681; 
Gamble, Man. Ind. Timhs., 1902, 194-5; Brandis, Ind. Trees, 1906, 
189-90 ; Sapindaceje. The Lac Tree, Kosumba, or Ceylon Oak, kosum, 
gausam, goskam, 'pitsku, roatanga, faka, favd, 'pulachi, sagdi, chendala, 
kassumar, kiCsumh, gyo, etc. A large deciduous tree, in the ‘‘ dry chiefly 
deciduous forests in the greater part of India, Burma and Ceylon, but 
apparently absent from Bengal and Assam” (Gamble). Recent in¬ 
vestigations have shown, however, that the tree does occur in Bengal 
(especially Chota Hagpur), though not in Assam. 

The most valuable product of this tree is the Oil yielded by the seeds, which 
is used for culinary and lighting purposes, also as a hair-oil and in Native medicine* 
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the sesame in three islands, very different one from the other and from the 
Sanskrit word, which supports the theory of a more ancient existence in the 
Archipelago than on the continent of India.” He also adduces the fact that a 
plant found wild on the mountains of Java was determined to be ft. indiettm. If 
this were so, however, we might expect to discover some trace of the Sunda name 
in the languages of India. Instead we find a singular imiformity throughout the 
most diversified tongues in the names for the plant, its seed, and oil, which are 
clearly of unmixed Sanslmt origin. Moreover, the name enters into the early 
primitive conceptions of domestic life and religious ceremonial, and oven tissumes 
a generic from a specific significance, becoming '' oil ” {taila) in more recent times 
on the discovery of other oil-yielding plants. Sesamum is frequently mentioned 
by the Greek and Latin authoi*s. Indeed some of the Indian names given to it 
come from Arabic or Persian ; few or none belong to the aboriginal languages of 
India. In this connection may be mentioned the names gmgeli, gergelimy and 
jinjili or jinjali, which Dr. Bice derives from the Arabic clml-chulan, and Yule 
and Burnell from the Arabic al juljuldn. There is, moreover, no reason to doubt 
that the tila of the Sanskrit authors is the til of India to-dav (Dutt, Mat. Med. 
Hind., 216-7). 

Though sesamum has not hitherto been recorded as found wild in any of the 
warmer tracts of Central Asia, it is cultivated everywhere in the Himalaya, in 
Afghanistan, Persia, Arabia and Egypt. There would, therefore, seem little 
evidence opposed to the statement that, if not originally native of the warm 
temperate tracts of India, it was probably brought to India before it found its 
way to Egypt and Europe. But it is certainly very remarkable that few, if any, 
of the early European travellers in India, such as Garcia de Orta, Linschoten, 
etc., etc,, make mention of this plant or of its oil. In the Ain-i-Akhari (1590) 
frequent reference is, however, made to both tho black and the white-seeded 
forms, so that there is abundant evidence of its having boon an important crop 
in India for at least the past 300 years. [Cf. Faulus xEgmeta (Adams, transL),. 
1847, iii., 331 ; Varthema, Travels (ed. Hakl. Soc.), 86-7 ; Camorarius, Hort. 
Med. et Phil., 1588, 159, t. xliv. ; Prosper Alpinus, JOe PL JEgypti, 1592, 38-9; 
Hunting, Phyt. Curiosa, 1696-1702, 46, t. 239 ; Milburn, Or. Comm., 1813, i., 292 ; 
Heyne, Tracts on India, 1814, 206 ; Taleef Shereef (Playfair, transL), 1833,. 
59-60; Buchanan-Hamilton, Stat. Acc. Dinaj., 1833, 174, 184 ; Hobson-Johson 
(ed. Crooke), 1903, 373-4; Joret, Les PL dans VAntiq., etc., 1904, ii., 269-70, 
338 ; Hanausek, Micro. Tech. Prod. (Winton and Bax^ber, transL), 1907, 380-4.] 

CULTIVATION. —Sesame is grown as a pure crop all over India, 
and in certain localities, such as the United Provinces, also as a mixed 
crop. According to the Agricultural Statistics, the area in British India 
under the crop in 1904-5 was 4,023,847 acres. An estimated area for 
the same year, excluding Burma hut including the Native States of 
Bombay and Sind, was stated at 4,178,700 acres for the pure crop with 
a yield of 300,400 tons ; 600,000 acres for the mixed crop with a yield of 
35,000 tons, the latter being in the United Provinces. In that year 
also the area in the Native States (as officially returned, but excluding 
Hyderabad, Kathiawar and Baroda) is stated to have been 487,277 
acres. In Noel-Paton’s Final Memorandum on the sesamum crop for 
1905-6 mention is made of the area in Hyderabad having been 780,000* 
acres in 1904-5 and 431,200 acres in 1905-6. For the ten years ending 
1905-6 the annual average area in British India, including Burma, was 
3,904,000 acres, of which Burma had 930,000 acres; the Central Pro¬ 
vinces, 832,000 acres; Madras, 737,000 acres; and Bombay with its 
Native States of Kathiawar and Baroda, 633,000 acres. For the years 
1905-7 the estimated area and yield (excluding Burma) were :— 1905-6, 
3,914,200 acres (pure) yielding 344,800 tons, and 700,000 acres (mixed) 
yielding 45,000 tons; 1906-7, 3,844,100 acres (pure) yielding 441,100 tons, 
and 775,100 acres (mixed) yielding 90,000 tons. 

There are two crops, a rabi and a kharif, and various cultivated forms 
of the plant, some specially suitable for growing in the kharif season,. 
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others as early rahi crops. Two, at least, of these are easily recognised— 
one with white seeds {safed til), the other with black {kala til). The latter 
is much the more common form and is reputed to yield a superior oil 
‘ The rabi crop is most extensively grown on black or medium black 
cotton soil in alternation with cotton or 'judr. If sown in September it is 
ready in January. The Jcharif crop is usually sown with other crops, such 
as juctr, ha^ra and cotton, but is sown by itself in some localities. It ripens 
in October or November. A good average crop from black soil is said to Yield, 
yield about 450 lb. of seed per acre (Imp. Gaz., 1905, hi., 38-9). 

Bengal including Eastern The estimated area and yield Bengal, 

in 1904—5 were 493,700 acres and 59,000 tons. The actual area, however, 
was 414,200 acres. The largest areas (indicated by the returns for 1904-5) 
ordinarily are Maimensingh, 74,300 ; Pabna, 39,000 acres ; Angul, Districts. 
34,500 acres; Midnapur, 29,100 acres ; Hazaribagh, 27,700 acres ; Backer- 
ganj, 25,000 acres; Jessore, 22,500 acres; Noakhali, 13,600 acres; 

Tippera, 13,200 acres ; Bogra, 13,000 acres, etc. The supplementary 
Final Memorandum for 1906-7 estimates the area for 1906-7 at 292,100 
acres with a yield of 39,600 tons in Bengal, and at 221,800 acres with a 
yield of 25,400 tons in Eastern Bengal. 

According to Eoy, the best soil is an alluvial loam, high and well son. 
drained. The black variety is taken after dus paddy, the white after dus 
or aman paddy. In Dacca only white til is grown. The land is ploughed 
and harrowed in February and April and the seed then sown 6 seers seasons, 
per acre.” The crop is harvested in May-June, and the average yield is Harvest, 
about 15 maunds per acre.” In Orissa, the land is prepared and the 
seed sown for white til in June-July, and the crop harvested in November- 
December ; for black til, the seed is sown in September-October and the 
crop harvested from January to March. [C/. Basu, Agri. Lohardaga, 

1890, pt. 2, 35 ; Banerjei, Agri. Cuttack, 1893, 89-90 ; Mukerji, Handbook 
Ind. Agri., 1901, 274-5 ; Eoy, Crops of Bengal, 1906, 82-3.] 

^ Assam. —The area in Assam proper in 1904-5 was 8,376 acres and the Assam* 
chief localities Sylhet, Nowgong and Kdmrup. There are reported to be Area, 
three difierent crops, viz. the crop sown in February-March in Sylhet, Orops. 
the August-October crop of the Brahmaputra valley, and the May-June Seasons, 
crop of Manipur and Nowgong. According to F. C. Henniker (Assam 
Crop Exper., 1900-1, app.) the average outturn in 1900-1 was found to outturn, 
be 283 lb. per acre. [Of. Allen, Assam Dist. Gaz., 1905, ii., 120-1.] 

United Provinces. —As already indicated, sesamum is largely grown tJ. Erov* 
as a mixed crop in these provinces. The total area of the pure crop in Areas. 

1904-5 was 304,097 acres, and the outturn (estimated) 13,900 tons ; of the 
mixed crop (estimated) 600,000 acres, and the outturn (estimated) 35,000 
tons. The principal districts (according to the returns for 1904-5), where 
the crop is grown alone, are :— Agra : Hamirpur, 115,119 acres ; Jhansi, 

105,404 acres; Banda, 35,164 acres; Mirzapur, 17,663 acres, etc. The 
supplementary Final Memorandum on the crop for 1906-7 estimates the 
area under the pure crop at 309,200 acres with a yield of 36,200 tons, 
and under the mixed crop at 775,000 acres with a yield of 90,000 tons. It 
is a Jcharif crop, sown at the commencement of the monsoon and harvested Seasons-* 
in October and November. The method of cultivation is very rough. 

The seed is sown broadcast after two or three hurried ploughings, and 
ploughed in. When grown with millet or cotton, it gains the benefit of 
the care which these crops receive. It is in this case either sown broadcast, 
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tlie seed being mixed with, that of the principal crop before sowing, or it is 
disposed in paiallel lines running across the field or along its margins. 
When mixed with other crops the amount of seed sown to the acre varies, 
of course, with the inclination of each indi-^ddual cultivator. When grown 
alone, from 8 to 12 seers of seed are used. . , . ... 

“ Under the circumstances of its cultivation it is ohivousiy impossible 
Outturn. reliable estimate of its outturn per acre, which varies very 

o^reatly with the amount of seed sown. From 25 seers to 1^ maunds are 
commonly gathered when it is sown with judr or cotton. ^ When grow 
alone from 4 to 6 maunds is the average return to the acre.” [0/. Duthie 
and Fuller, lieli and Garden Crops, ii., 35-7 and t. xlii.] 

C* Prov Central Provinces and Berar. —Tbe estimated areas in 1904-5 m 

Areas. ’ the Central Provinces and Berar were 779,600 acres and 111,500 acres, 
while the estimated ^delds^were 58,900 tons and 10,100 tons respectively. 
The actual areas were 858,664 acres in the Central Provmces and liy 18 
:Berar acres in Berar. In the Central Provinces the chief districts were :—Sam- 

balpur, 103,401 acres; Nimar, 98,785 acres ; Rajpur, 98,680 acres; 
Hoshangabad, 78,487 acres ; Jabbalpur, 68,992 acres ; Chdnda, 59,800 
acres etc.; in BerarWun, 67,307 acres. The supplementary Final 
Memorandum for 1906-7 estimates the area at 783,900 acres and the yield 

at 69,600 tons. ■ n -o iqq-i 

Fuller (Note on Outturn of Land under Crops m G. Prov., 1894, 
savs “ it can be grown on almost the poorest land in cultivation, but is 
sous. also a profitable crop on good soils, and is commonly sown on newly 

broken lands during the first two years of the reclamation. It reqmres 
a light monsoon rainfall add in this respect resembles cotton the til and 
cotton harvests generally agreeing m character. Though classed as a 
monsoon crop, til is largely grown during the cold weather in the southern 
and eastern districts, good land in this case being devoted to R and a larger 
. „ outturn gathered than is usually yielded by inonsoon til. With regard 

to outturn, he states that “ the present standards are 150 n. per acre 
for the three northern districts, 250 lb. for Wardha and Nagpur, and 
200 lb. for all others. They rather overstate the produce, save in the 
case of the Nerbudda and Nagpur districts, where they ^e decidedly 
too low.” [C/. Rept. Land Rev. Settl. Nagpur, 1899, 63 ; Eoshangdbad, 

^^^Panilb and North-West Frontier.— The estimated area and ymld 
Panjab. Paniab for 1904-5 are given as 158,000 acres and 16,000 tons. The 

SS «.b°e,«e«tlr retoed for that year m the Pi«j4b ms 113,200 
acres and in the North-West Frontier Provinee 4,901 acres ttoreton^ 
as under the crop. The largest areas in the Panjib (in 190^6) ordumrily 
Teem in Gurdaspur, 30.479 acres ; Multan 13 295 acres; Kangra, 10,255 
acres; Amritsa^^^ 5,709 acres ; ^,242 ames ; 

acres, etc. The supplementary Final Memrandum for 1^6-7 estimates 
the area in the Paniib at 94,400 acres with a yield of 8,600 to^. 

In the Gazetteer for Multan (1901-2, 217) it is stated that the outturn 
° is feom 3 to 3i maunds per acre, and the produce fetches the zamindar 

some To seers to the rupee, or Rs. 4 per maund. The crop ^ves fair 
returns and costs less to cultivate than most, as it can do mtb a light soi 
InTmodTate moisture, can be sown late, and requires very little lookmg 
Seasons Ser The sowings take place in July, and the crop is cut in November. 

Lawence SW Kaslmi., 340) says it is a very common crop, sown 
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oold wildsshortly after rice. It is a delicate crop, injured by 

Bombay and Sind. Estimated areas, including the Native States, Bombay, 
were “ 190-^5 as 793,900 acres in the Presidency and 83,700 acres 
in Sind, with yields of ^,700 tons and 6,300 tons respectively. The area 
actually surveyed in the British districts alone was 302,600 acres in 
Bombay and 79 / 72 in Sind. In Bombay (1904-5) the largest areas 
were Khandesh, 80,8H acres ; Nasik, 54,989 acres; Panch Mahals, 46 768 
acres; Ahmadabad, 33,524 acres; Kaira, 18,681 acres; Ahmadnagar, 

IHol Sind—Upper Sind Frontier, Sind. 

46,894 acres etc. Although no returns are available for the year named 
the crop IS known to be very important in Kathiawar, Baroda and other 
JNative btates. Ihe supplementary Final Memorandum for 1906-7 
estimates tlie area and }rield in Bombay (including its Native States) 
at 1,0.^0,400 acres and 182,400 tons, and in Sind (with its Native 
pates) at d-^.lOO acres and 4,700 tons. The method of cultivation is 
pily described by Mollison: “The Man/ crop requires,” he says, “a 
totally_ different soil to that found most suitable for the raU crop. Til 
as a rain-erop, likes a sandy soil or light soil, whereas the crop which is’ 

SOTO in August-September, or later, grows best on black soil or on such 
soils as are retentive of moisture.” 

The Kaira cultivation,^ be further says, is typical for the Ickarif crop. It 
IS sown subordinate to hd^ra on sandy loam soils. Other subordinate crops 
are the usual pulses and fibre-plants. “ The til seed rate is J lb. or less 
per acre. ^ If sown as early as possible in the kfiarif season, harvest should 
commence in Scptember-October. A good outturn as a subordinate crop 
he estimates at ^‘80 to 120 lb. per acre.” As a raU crop it is grown 
extensively alone on black or medium black soil. The rotation crops are 
cotton and I uar. The field is repeatedly ploughed and harrowed during June, 

August. If sown in September, the crop is ready in January. 

• regard to outturn, he estimates that a good crop in Khandesh 

yields from 320 to 360 lb. per acre, and the seed is worth 15 to 18 lb. per 
^ seed-rate of 1 lb. per acre, a crop experiment at Surat in 
1895-6 gave an outturn of 372 lb. per acre, worth Rs. 25-13-3. The cost 
of cultivation is rated at Rs. 10-6-0 per acre. [Of. Mollison, Textbook Ind. 

Agn,, 111 ., 90-4; Crop Bxper. Rept Bomlay Fres,] 

Madras and Mysore. — The estimated area and outturn were 674,200 Madras, 
acres and 55,100 tons, but the actual area in Madras during 1904-5 was 
755,475 acres. In Mysore the area was 90,623 acres. The chief districts Districts, 
of Madras in 1904-5 were Godavari, 83,939 acres; Yizagapatam, 83,337 
acres; South Arcot, 68,218 acres ; Tinnevelly, 56,938 acres ; North Arcot, 

56,873 acres ; Salem, 55,429 acres ; Coimbatore, 47,334 acres, etc. The 
Final Memorandum for 1906—7 estimates the area and jdeld 
in Madras at 585,500 acres and 48,000 tons. In Godavari, it is stated that 
mixed or sandy soil suits the plant best. The land is prepared about the soii. 
month of April and the seed sown in May or June. The crop is ripe about Seasons, 
three months after sowing. In North Arcot it is said to be an early crop, 
being sown, if the rains are sufficient, in April or May, and reaped four Harvests, 
months later. It is sometimes irrigated, and is then sown as early as 
January or February. [(7/. Cox, Man. N. Arcot, 1895, i., 271-2; Rice, 

Mysore Gaz., 1897, i., 122 ; Francis, South Arcot, 1906, i., 114, 122.] 

Rfifnufi*— The area in 1904-5 was 976,361 acres in Upper Burma ; Burma. 
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60,317 acres in Lower Burma. The largest areas were as follows :—Mying- 
yan, 241,355 acres; Magwe, 185,386 acres ; Lower Chindwin, 128,398 
acres ; Sagaing, 127,634 acres; Meiktila, 94,954 acres ; Minbu, 77,17& 
acres, etc. The following facts regarding Myingyan (Carey, Settl. Reft. 
Oferat., 1901, 34), where the largest area is ordinarily grown, may prove 
instructive. “ Early sesamum is sown in May and June and is reaped 
in July and August. Late sesamum is sown in October and November' 
and is reaped in January and February. The early sesamum seeds are 
the thadunhyu (white), hoktaung (red), sJian hnan (large seed), and the 
late sesamum varieties are the hnangi-net (black) and Jmangyi-fhu (■white).. 
The same quantity of seed is sown for both crops. The late crop is the 
safer, brrt the early crop gives the larger yield. Invariably 2J fyis of 
seed are sown to the acre, and, whereas the early crops yield from two to. 
twelve baskets (both extreme figures), the best late crops seldom exceed 
six baskets. A basket of seed gives 5 viss of oil, the value of which varies 
from Es. 3 to Rs. 5 per viss, but Rs. 3-4-0 is the average normal sale 
value.” [C/. Seitl. Oferat. Refts. for Parlett, Sagaing, etc.; Max and 
Bertha Ferrars, Burma, 1900, 51, 149.] 

MANUFACTURE AND USES OF THE OIL .— As indicated, there are at least 
two easily recognised forms, one with white, the other with black seeds. The- 
latter is the most abundant and yields the best oil. It is extracted by expres¬ 
sion in mills, by the same process as that for mustard-oil. Is clear and hmpid, 
varying in colour from pale yellow to dark amber. Has no smell and not liable, 
to beedme rancid. Adulteration with ground-nut oil is frequent. In India it 
is largely used for culinary pm-poses, in anointing the body, in soap manufacture, 
and as a lamp-oil. It is also frequently employed as an adulter^t of gh^ (see- 
nn 479 481). In England it is chiefly used in making soap. Inmany otits- 
nroperties it resembles olive-oil, and is accordingly similarly utihsed. ^ The oil from 
the^black variety is generally stated to be more suitable for m^cmal pimposes- 
t. -hB-u the white. It is also extensively employed in the manufacture of Indi^ 
perfumes, and for this purpose the perfume is frequently extracted by the seeda 
direct—layers of the seeds being placed between layers of_ flowers, etc. (see 
•n 820^ The wMte-seeded form is largely eaten, as an article of food, more 
especialily in certain sweetmeats. The oil-cake, left after expression of the oil, 
is m demand all over India as a cattle food, and in times of drought and scarcity 
is even eaten as food by the poorer classes. As a manme the cake is of l?ss v^ue 
than castor and other oil-cakes. In Madras tang}ied% tek (see p. 290) is said to. 
be added to the seeds before being pressed for oih \Ci. Pharmaaog. Iwd., m., 
26-33 ; Agri. Ledg., 1893, 1895-7, 1901, 1903-4 ; Basu, Agri Lohardaga, 1890, 
pt 1 131; Banerjei, Agri. Outtach, 1893, 197; Blount and Bloxam Chem. for 
Eiigin. and Manuf., 1900, ii., 233; Merck, Bigut., 1900, No. 7 ; Ludmg Hesse, 
Physioloq. and Therap. Import, of IoiI,p^n m Pharm.-C^ntralhalU, \W0, Pio.l 
Thorpe, Hid. Appl. Chem., 1900, iii., 377-8 ; Leach Eood Insp^t. and Anal.. 
190^420 ; Leather, Mem. Dept. Agri. Ind., 1907, i. (Chem. ser.), No. -.] 

TRADE •—Internal .—The returns of Ul seed earned by rail were in 
1902-3 4 590,935 cwt.; in 1903-4, 4,675,014 ewt. ; in 1904-5, 3,627,307 
cwt • in’1905-6, 2,956,419 cwt.; and in 1906-7, 4,326,824 cwt. The 
chief importing centre is Bombay port, wMch in 1906-7 drained its supplies 
chiefly from the Central Provinces, Eajputana, Nizams Territory and 
Bombay Presidency, viz. 2,738,978 cwt. Calcutta foUows next with a 
total of 453,979 cwt., received from the Central Promnees and Bengal; 
then come the Madras ports with 384,156 cwt., derived from the Nizam s 
Territory and Madras. The traffic of Burma is not giyun in the returns 
of railborne trade, but it is doubtless mainly toward Rangoon and the 

other chief towns of the province. « , j . 

The total exports by coast of sesamum seed m 1905-6 amount^to 
479,169 cwt., valued at Es. 37,69,677, and during the period 1900-5 
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400,000 cwt. The chief exporting centres, coastwise, are 
Madras and Bombay, and the chief importing province is Burma. It is 
thus ver} significant that Burma, though it is the largest single producing 
area, drams an annual supply from India. 

Foreign Exports. In the foreign trade statistics the figures are 
returned under two headings-(l) Oil and (2) Seeds. The quantities of 
Sesamum Oi during the years 1902-7 were as follows :—In 

190 .^- d , gallons, valued at Es. 3 , 33,489 ; in 1903 - 4 , 285,711 

at Es 4 , 24 , 403 ; in 1904 - 5 , 547,456 gallons, valued at 
308,310 gallons, valued at Es. 4 , 44,293 ; and in 
1906-7 160,877 gallons, valued at Es. 2 , 79 , 644 . Almost the whole 
quantity goes from Bombay, and the chief markets in recent years have 
been Mauritius, Arabia, Aden, Ceylon. 

During the period 1900-7 the exports of Seed were:—^In 1900-1 
1,844 194 cwt., valued at Rs. 1,55,58,575; in 1901-2, 2,447,149 cwt.’ 

“ ^^^2-3, 3,732,685 cwt., valued at Rs. 
3,512,650 cwt., valued at Rs. 2,42,89,443 ; in 
1904-5, 2,ol6,/o7 cwt., valued at Rs. 1,73,71,691; in 1905-6, 1,685 208 
cy., valued at Rs. 1,46,93,032; and in 1906-7, 2,740,815 cwt., valued 
at Ks. *.,03,79,919. It will thus be seen that a considerable fiuctuation 
has taken place. Commenting on this subject, Noel-Paton {Rev. Trade 
Ind., 1905-6 43 ) observes: The shortage in rape-seed led to an 
acute internal demand for sesamum and occasioned great embarrassment 
to shippers; and, since in this case also the favourable nature of the 
prospects had led to depletion of available stocks, the exports, which 
declined by 28 per cent, in 1904 - 5 , underwent a further contraction of 
33 per cent., making a total of 52 per cent, in the two years. The average 
value rose by’' 26*3 per cent.” The condition mentioned was, however, 
entirely changed by’' the recovery of the foreign transactions in the year 
following. Bombay’’ exports almost the entire quantity consigned from 
India (in 1906 -/ its share came to 2 , 366,144 cwt.), and the chief markets 
were .-—France, 1 , 060,589 cwt.; Belgium, 862,117 cwt.; Germany, 311,553 
cwt.; Austria-Hungary, 191,795 cwt.; Italy, 158,316 cwt.; Egypt, 110,515 
cwt.; and by way of contrast it may be added that the United Kingdom 
took only 3 cwt., valued at Es. 24 . But, as already observed, while Burma 
is the largest single producing pro-vince, it exports practically no sesamum 
seed. The pi*oduction must be locally consumed, and hence to Burma this 
is relatively a much more important product than it is to the people 
of India. In Burma this oil doubtless plays very largely the part of ghi 
in India. 

The imports of sesamum oil and seed are small and unimportant, 
amounting, in 1906 - 7 , to 384 gallons of oil and to 14,549 cwt. of seed, 
chiefly derived from the Straits Settlements and Ceylon, and consigned to 
Burma. 

According to a recent volume of Prices and Wages in India, the 
■wholesale price of sesamum seed in Calcutta in January of 1906 was 
Es. 5-10-6 per maund of 82*286 lb. 

SESBANIA ACULEATA, Rers.; FI Br. Ind., ii., 114; Prain, 
Beng. Plants, 1903, i,, 402—4; Leguminos^e. The ^ayanti, hrihat-chakramed, 
dhanicha, dhuncM, gadoreji, rdn-shewrd, bhuiavali, erra jilvga, nyaeh, 
etc. A suffruticose annual met with often in a cultivated state on low- 
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THE ITALIAN MILLET 

lying land on tlie plains of India, from tlie Western Himalaya to Ceylon 

The stems of this plant have long been employed locahy in various parts of 
India to yield a strong and useful fibre, which is used as a substitute for 
hemp. It is considered to be very durable under^ water, and much esteemed 
by fishermen for making drag-ropes for nets. It is sown after the first showers 
of April or May, and the crop is ready to cut in feeptember or October. The 
LpeLe of cultivation is aboiit Rs. 9 per acre. The method of preparing the 
fibre is similar to that for san (Crotainrin jttneea). The stems are also coinmonly 
employed as stakes for pan (JPiper ttetie) gardens. Recent experiments at Sibpur 
and elsewhere have &howii that it makes a good green manure. Cw* 

Agfi. Cnttack, 1893, 88 ; Dodge, XJaeful Fibre Plants of the World, 1897, ^94 , 
Exper. Farm PepL, Sibpur, 1897-8, 10 ; Repts. Dept. Land Fee. and Agn., Bengal; 
Admin. Kept. Bengal, 1901-2, 20; Dept. Agri. Mad. Bull., 1905, iii., No. o2.] 

SETARIA ITAL.ICA, Beamv, ; FI. Br. Ind., vii., 78 ; Rlieede, 
Hort. Mai, xil, t. 79 ; DutMe, Fodd. Grass. N. Ind., 15; Dutliie and 
Fuller, Field and Garden Crops, 5, t. xxv.; Panicum italimm, Linn., 
Roxb., FI Ind., i., 302 ; Geamine/E. Tlie Italian Millet, hangu, hdngni, 
rala, hiranj, Jeora, honi, haon, kdJcun, china, chena, shah, shol, tdngun, hher, 

qal, tennai, naoni, sat, etc. . ^ x-, i 

CuHivaiion .—This millet is extensively grown in India both on the plmns ana 
the hills up to 6,000 feet, and is distributed to most warm temperate and tropical 
countries. It is interesting, for example, that the discoveries made ^ Ancient 
Khotan, bv recent explorers, show that it* was cultivated m Eastern Turkestan 
during at least the 3rd century of our era. Stein, for example, caHs it tarigh^ ana 
mentions specimens of the grain found at Niya and also at Kara-dong which haa 
been identified at Kew. It is perhaps somewhat significant, however, that no refer¬ 
ence should be made to it in The. Bower Manuscripts, discovered at Ivucha, seeing 
that two other millets are mentioned, viz. M*airteam 

eeitm, see p. 843) and mettnine The Italian Millet has often been 

claimed as an Indian wild plant, but the majority of writers now regard it m an 
exotic though cultivated from ancient times. It has, m fact, been from 

time immemorial in Asia, and has been recognised in the deposits of the Swiss 
Lake dwellings. De Candolle thinks that the species existed thousands of years 
ago in China, Japan, and the Indian Archipelago. The hangni of modern writers 
undoubtedly denotes this grass, and it is cultivated her© and there all <^er India, 
and even in Burma and the Shan and Kachin hills. It delights, says Roxburgh, 
in an elevated light dry soil, and two crops may be sown on the same heia, two 
separate sowings being made, and harvested in September and January, xt 
is grown as a hharlf crop mostly, and there are two well-marked varieties, one 
straw yellow, the other reddish yellow. Sen (speaking of Dacca) says it is very 
sensitive to stagnant water. If rain-water stands on the field for twenty-four 
hours the crop may be lost. Roy tells us that in Orissa it is generally grovm by 
the hill tribes and confined to the jungle-lands. Mollison (Textbook Ind. 
iii., 69) says that this millet is cultivated all over India, but in no part is the 
cultivation very important. “ In Bombay Presidency the <3Jop is a^^uaUy 
becoming more popular and the area has considerably inore^ed.^ ^ The total 
area for the Presidency exceeds 200,000 acres annually.'* It is a quick-lowing 
plant and a suitable crop to grow after a period of famine or scarcity. Mollison 
then adds that a Dharwar crop tested in 1894 yielded the following results: 
Seed-rat© 64 lb.; grain 843 lb. and straw 2,631 lb. an acre. 

Diseases. —In Madras the crop is frequently attacked by a fungus, known as 
SeieTOHpova , some account of which is given by Barber m a paper 

on the diseases of sorghftm in Madras (Dept. Agri. Mad. Bull., 1904, ii., 
and by Butler (Mem. Dept. Agri. Ind., 1907, ii., 14; also Maxwell-Lefroy, 1908, 

Uses. —The grain is much esteemed as an article of human Food in some 
of the country, and is eaten in the form of cakes or of porridge- In Madras it is 
specially valued as a fiour to be used in makmg pastry, and when boiled with imlk 
it constitutes a light and pleasant meal for invalids. It is^ also much valuedl 
food for cage-birds and for poultry, and added to beer it is said to make the 
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COWRY, CONCH AND CORAL 

beverage more intoxioating (see p. 760). Church gives the nutrient ratio as 1; 7-4 
and the nutrient value as 91 As Foddee, the straw is not reckoned very aourish- 

thatching houses. [Of. Sen, Sept. Agri. 
f^or'^ro t’ Outtouik, 1893, 76-7 ; Roy, Crops of BeriaZ, 

1906, 60; Lawrence, Valley of Kashmir, 1895, 337; Mysore Gaz., 1897, i., 116-7.] 

SHELLS.— Tliree groups of siells are of industrial value in India ; 
—(a) Cowries or shells used as money ; (6) Concli and other shells used for 
artistic and industrial purposes; (c) Shells, freshwater and marine, utilised 
as sources of hme ; and [d) Ornamental Corals. 

COWHY—hauri^, kavadi, kaparda—the small white shell of Cumma 
From time immemorial this has been employed in the currencv of 
u especially in China. The use is alluded to by Mas’udi 

(943 A.D.), by Marco Polo, aM by many other writers, more especially of the 
Maldives, South India and Bengal. In India they are rapidl7 disappearing 
though in the rural parts of the country they are still employed as monev The^ 
value appears to be 6,144 to the rupee. But in addition they are largely emnloved 
as articles of adornment for horses, cattle, etc. The imports in 1901-2 came to 
17 568 cwt., valued at Rs. 66,892 ; and dve years later (1905-6) 21 40^ 
valued at Bs. 81,710; and 1906-7, 18,638 cwt., valued at Rs. 68,845. The bulk of 
these foreign supplies came from East Africa and were imported into Bombav 
mainly, then Calcutta, Karachi, and last of all Madras. A considerable local 
s^^PPly obtained from the Laccadive and Maidive Islands. [Of Watt 

Ind. Art at Delhi, 1903, 206.] ^ ’ 

CONCH CHaNK. MOTHBR^OP.PBARL. BTC.^Thomas, Pearl mid 
Ghank 1884; Thurston, Mad. Bull, 1894, No. 1. The sacred chank 

conch or sankha {TttrhiueUn ntpa), is procured by clivers in the Gulf of Manar' 
opposite Jaffnapatam in Ceylon, and off the coast of Travancore, Tuticorin etc! 
Formerly the traffic in these shells was a State monopoly, to-day the Ceylon 
iisheries are regulated by an Ordinance. And so far as India is concerned a 
notiffeation is simply given when the sales will occur at Tuticorin. As much as a 
lakh and a half of rupees’ worth is often disposed of at one time. But so lonc^ 
ago as the 16th century Garcia de Orta spoke of the trade with Bengal in these 
shells havmg declined, and Bocarro in the 17th century made special mention of 
the manufacture of bracelets from them. A right-handed chank (that is to say 
one with the spiral opening to the right) is much prized by the Hindus to be used 
at their temples, and being exceedingly rare often fetches a high price. Bracelets 
armlets, charms, etc., are made of the ordinary conch shell, and these have been 
used in India from time immemorial, such bracelets being known as sankhaa and 
the workers as sankharis. It is somewhat curious that the chief centres of this 
trade are all remote from the localities of production—namely Dacca, Patna 
Dinajpur, Bangpur, Bardwan, Balasore, Bankura, Sylhet, etc. Many of the 
smaller and more ornate shells are specially collected and used for personal 
adornment, or are worked up in fancy goods. 

Moiker-of-Pearl is procured at both the pearl and the chank fisheries. The 
shells are largely exported from Tuticorin, and used up in inlaying both wood 
and stone at Kota, Bhera and Agra (see p. 568). 

SHBLLSt COPAL, BTC., used as sources of Lime (see p, 712). 

COPAL — mnrjdn, munga, sangi-marjdn, gull% pdvdlam, pagadan, etc., is 
mainly of interest to India in the form of coral-reefs—modern or ancient—and 
hence as sources of lime. Very little can be learned regarding indigenous orna¬ 
mental corals. Mason, writing of the coast of Burma, mentions an elegant species 
of Aetinim and of Meantiria found in Amherst and Mergui. He also refers to a 
scarlet coral composed of cylindric tubes united together (Tuhipora '»ntt&iea); 
a star-coral and tree-coral as plentiful on the coast of Tavoy. Black coral 
(AuUpammria) is also met with, of which beads are made and traded in from the 
Mergui Archipelago. Speaking of Tenasserim, Mason alludes to a tree-coral two 
feet long being of a deep scarlet often sold under the name of Bed Coral.” 

There are no properly constituted coral fisheries in India or Burma, and it 
cannot accordingly be said that we possess the information to decide whether or 
not any of the Indian species are of industrial value. The Indian trade in 
ornamental coral accordingly centres around the imported kinds, which, being 
foreign products, need not be dealt with in this work further than to mention the 
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extent of the traffic. In 1868-9 India imported coral to the value of £93,126. 
For the past five years the traffic has marked a decline in quantity but a rise in 
relative price. In 1902—3 India received 283,580 lb., valued at Rs. 5,47,258 
(£36,484); and in 1906-7, 98,172 lb., valued at Rs. 3,27,773 (£21,852). The 
traffic is almost entirely from Italy and to Bengal. 

SHOREA ROBUSTA, Gaertn. ; FI Br. Ind., i., 306; Ind, Stat. 
Atlas, 1895, 29-30 and Map ; Gamble, Man, Ind, Timhs., 77-81 ; Prain, 
Beng, Plants, 1903, i., 254 ; Duthie, FI Upper Gang, Plain, 1903, 75-6 ; 
Brandis, Ind. Trees, 1906, 69 ; DiPTEKOCAKPBiB. The Sal tree, sal, sdkhu, 
sarjum, sahwa, teturl, Mnddr, gugal, kahbu, enhhyen, etc. A large gre- 
garions tree, of which Gamble says : The sdl tree occupies two principal 
regions in India. The first is a belt at the foot of the Himalaya and running 
into its valleys and up its lower hills to 3,000 or 4,000 feet, and exception¬ 
ally, as for instance at Lansdowne, to a still higher altitude.” The 
second is the Central Indian belt, and the sdl country begins on the Ganges 
near Rajmahal and passes through the Sonthal Parganas, Rewah, Chota 
Nagpur, the Central Provinces, Orissa and the Northern Circars, ending 
in the Palkonda range of Vizagapatam and the forest of Jeypur.” 

When tapped, the tree exudes large quantities of an aromatic Resin, whitish 
at first but becoming brown when dry. The method of tapping usually em¬ 
ployed is in the month of July to cut out tliree to five narrow strips of the bark, 
according to the size of the tree, and about 3 or 4 feet from the ground. In 
about twelve days the grooves have filled up with resin. This is gathered and 
] eft to fill again. They give three yields, amounting in the best trees to as much 
as 10 lb. The first is the best in quality. A second yield in October and a third 
in January are also obtained from the same cuts, but small in quantity and 
inferior in quality. The resin usually occurs in small rough pieces, nearly opaque 
and very brittle, but Gamble states that in some parts of the Upper Tista forests, 
large blocks, 30 to 40 cubic inches in size, may be found in the ground at the foot 
of the trees. It is used chiefly to caulk boats and vships, also as an incense and 
in medicine. Hooper {Bept. Labor, Ind. Mua., 1903-4, 25) says that it has a 
much lower acid v^ue than pine resin, viz. 20 to 22, in place of 137 in imported 
pine resin and 124 in the Indian article. 

The bark is said to yield a red and black Dye and to serve as a Tan. Recently 
an investigation into the value of sdl bark as a tanning material was undertaken 
at the Imperial Institute, at the request of the Forest Department, and a report 
{Imp. Inst., Oct. 7, 1904) was submitted by Dimstan to the Under-Secretary 
of State for India. Analyses proved that the bark derived from young trees was 
richer in tannin than that from old trees ,* moreover, that the young bark contained 
as much tannin as is present in oak, hemlock, and other barks commonly em¬ 
ployed as tanning materials. Analyses of Indian-made extracts, however, showed 
these products to be of poor quality. Filtrates were better than solid extracts, 
both as regards solubility and tannin content, but “ the best contained only 21 
per cent, of tannin, whereas the ordinary tanning extracts in use in Europe contain 
at least 30 per cent.” Experiments in tanning, both in the laboratory and on 
large-scale trials, were carried on by Dunstan at the Imperial Institute. In sum¬ 
ming up his report, he observes that the results recorded show that it is quite 
possible to prepare from the bark of iShoTea rohufita an extract which, when 
employed as a tanning material, may furnish leather both of good texture and 
colour. It remains, he adds, to be seen whether the process devised by him can 
be successfully employed on a manufacturing scale in India. [<7/. Hooper, Agri. 
Ledg., 1902, No. if 15-6.] 

The seeds ripen at the commencement of the rains and are collected and eaten 
as Food, especially in times of scarcity. In TM Agricultural Ledger (1904, No. 5) 
will be found a paper by Reinherz on the seeds of sihorea as a famine food. He 
gives a map showing the chief localities where the seeds are eaten, viz. in Chota 
Nagpur, the Sonthal Parganas, Gaya, Bhagalpur, Jalpaiguri and Orissa in 
Bengal; Gorakhpur in the United Provinces ; Central India ; and Chatrapur 
in Madras. 

The tree, however, is best known for its Wood, which is the most extensively 
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employed of all timbers in Northern India. It does not, however, season well, but Brtensiralr 
good specimens are said to be almost without a rival for strength, elasticity and 
•durabihtj. It IS in constant request for piles, beams, planking and railing of 
bridges ; for beams, door and window posts of houses ; for gun-carriao-es ■ the 
body of carts, and above all for raUwV sleepers, the Sy coition o? 
which reaches some lakhs of cubic feet. It is used, or used to he used, in the hills 
•of Northern Bengal, where it is found perhaps of the largest size now availabli 

being floatable, difficulty is experienced 
.m those sal foi;ests which are m the lulls, in getting the timber out of the forest 
m log. _ The difficulty is, however, partial^ overcome by floating logs either with 
■the a^istance of boats or woth floats of bamboos or light woods, lueh as sW 
iJtouihax- mniaba>;e,tm) (Gamble, l.c. 80). [Of. Garcia de Orta rr,n 

xxvii. ; also in Ball. Proo. Roy. Ir. Aond., 3rd sL. 1889-91 i. 41-> Ghiirch 
PootPGmins of Ind., 1880, Pharmacog. Ind., i., 195-6; Por. Working Plana 

Jor Bengal, U. Cent. Prov., Assam, etc. (numerous papers); For. Admin 

Repta. Bengal, V.Prov eto ; Ind. For., 1889, xv., 51-5; Moat sJiidble TrtaZmt 
jor Sal, 18 J8, XXIV., 44j-54; Eardley-Wilmot, Notes on Sell For., 1899 xxv 
app 1-16 ; Jmprov. Fellings in Sdl For., 1899, xxv., app., 1-17 ■ ProZrt 
Fellings m Sal For., m4, xxx., 393-7, 441-50; Channer, Treatm. of Sal For 
under Selection ^jst. 1^05, 328-34; Covoatryf Sal For. Dehra Dun, 1905' 

^xi., 147-o3; The Bower Manuscript (Hoernle, transl.). 1893-7, 106,189; Nevill 

1905, ih.!'78-83..f'’ 

T Wight, D.E.P., 

Icon. Ind. Or., t. 95. The Homheam-leaved Sida, haridra, hareta, pila- '''’i-, pt. ii., 
•herela; bon methi, isbadi, bald, langU-methi, tupkaria, tukati, vatta-tirippi ®19-80. 
pata, etc. A perennial under-shrub distributed throughout the hotter 
■parts of India. 

S. ^omtaifolia, Linn .; Cooke, FI. Pres. Bomb., i., 9.3 : Duthie FI 
Upper Gang. Plain, i., 81; Brain, Beng. Plants, 1903, i., 269. The swet- 
berela lal-berela, pitbala, bdla, jangli-methi, athi-balla chettu, atibdld, etc. 

•and though more variable and perhaps less abundant, is also distributed 
throughout the tropical regions of India ; Malvacea;. 

The above, as also most other species, are very largely used by the Natives 
■of bei^ regarded as diaphoretic, diuretic, and demulcent, especially the 

them, however, centres in their beautiful bast 
177) of the latter species that 
the bark yields abundance of very delicate flaxy fibre, and I think mieht be 
for many purposes.” Royle {Fibrous P/., 262), in 
f statement and added the opinion of Captain Thomson; 

length its similarity to silk, and its^eat strength, 
that It would fetch a high price m England. The line (only half an inch in cir¬ 
cumference) sustained, after exposure to wet and sun for ten days, 400 lb ” 

In the Journal of the Agrz.-HorticuUural Society of India (1881, vi., n.s. 224-81 
particulars are given of a consignment of the “ hurriala ” fibre submitted by the 

Rajshahi. Upon that sample, Mr. Cogswell 
sutotted a report, in which he complained of insufficient steeping and the 
‘croppy ends.” A later sample had been over-steeped 
and become fozie.^ W. btalkartt asked if it could be produced as cheap^or 
nearly as cheap m jute ? At the Colonial and Indian Exhibition, London in 
J886, a fair sample was shown by me to the fibre experts, who admired it greatly. 

I he silvery colour was regarded as of importance in rendering it suitable for pur- 

^PV^ed Accordingly it wfs placed as superior 
fibre ^ were found to be much finer, thus rendering the 

of the ^^®,P^^P0S0S to winch hnen is put. In the Journal Linen Substitute. 

of the Agn.-Horticultural Society of India, 1890, viii., n.s., 124, Blechynden 
says: A SHiall plot of land was devoted to siaet irhombifoua, and the^ield 

1 °rit to 5 maunds 19 seers cleaned fibre. It was stated 

that the plant did not g^w well but was branchy, hence it was difficult to extract 
‘the fibre and the machine used could not deal with it properly.” It was then 
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added (upon what authority is not shown) that “ the retting process is not 
suitable for it.” The ultimate fibres were found to be 1*5-2 mm. in length, 
and to be similar to jute in their reactions. It was, however, softer and 
more uniform. Chemically it showed a high percentage of cellulose (83*0 as 
compared with jute 75*0).' [C/. Cross, Sevan, King and Watt, Indian Fibres, 

1887, 41-2 ; Watt, Sel. Rec. Govt. Ind., 1888, 277-82.] The most recent opinion 
is that given by Mr. Robert S. Finlow (Pusa, July 25, 1907) in a report on experi¬ 
ments: “ Sida is undoubtedly a fibre of very high class ; it is far superior to 
jute ; indeed it probably ranks nearer to flax and rhea. It is a common plant 
all over India, but it grows especially w*ell in the moist climate of Assam. I have 
sown plots at Rajshahi this year, which are doing well ” [Rept. Agri. Dept. B. 
Beng. and Assam, 1906-7, app. ii.). Samples wwe sent to the Imperial Institute, 
and valuations ranging from £12 to £18 a ton were obtained [Imp. Inst. Tech. 
Repts., 1903, 59). The opinion given by Just Brothers of Bielefeld seems the 
rational one, namely that until a consignment of 400 lb. to 500 lb. of the fibre has 
been spun and woven, no definite conclusion can be arrived at. 


SILK. —In perLaps no other country of the world does the necessity 
exist so pressingiy as in India to treat the subject of silk and the silk 
industries under two distinct sections, viz. Bombycid.®, the Domesticated 
or Mulberry-feeding Silkworms ; and Satubniid.®, the Wild or Non- 
Mulberry-feeding worms. 

/. THE MULBERRY OR DOMESTICATED SILKWORMS. 

The terms mulberry and non-ntulberry-fceding are more accurate than 
domesticated and wild, since certain of the so-called wild insects' have 
existed for centuries, both in India and China, under what must be charac¬ 
terised as a degree of domestication; but, on the other hand, all the silk¬ 
worms that live on the mulberry are not necessarily domesticated. Wild 
silk '' denotes, as a rule, the product of non-mulberry-feeding insects. 

I. Bomlbyx (Sericaria) mopi, Lmn.; Sampson, Fa. Br. Ind. 
(Moths), i., 32-3 ; Andrew Libavius, Singularia, 1599, i., 426-51; Oving- 
ton, Voy. to Suratt, 1696, 599-606 ; Eoyle, Prod. Res. Ind., 1840, 3, 67, 
115-39 ; Yates, Text. Antiq., 1843, 160-249; Hutton, Silk of India, 
Journ. Agri.-Hort Soc. Ind., n.s., 1869, i., 331-64; 1871, hi., 125-42; 
Geoghegan, Acc. of Silk in India, 1880, 1-34; Wardle, Handbook Wild 
Silks in India, 1881, 3 ; Louis, Sericult. in Bengal, 1882, 1-33 ; Liotard, 
Memo, on Silk in India, 1883, 18-24, 79; Atkinson, Gaz. N.-W. Him., 
1884, li., 188-200 ; Conference on Silk (held in India to meet Sir Thomas 
Wardle)' Jan. 1886; Liotard, Causes of Beeline of Silk Indust., 1886; 
Finucane, Note on some Questions connected with Silk Prod, and Trade in 
Beng., 18^ ; Mukerji, Genesis of the Silkworm, 1889 ; Ind. For., 1880, v., 
202-21 ; Fisher, Exper. in Silkworm Reming at Berhampur, in Ind. For., 
1889, XV., 125-34,165-73 ; 1898, xxiv., 327-33 ; Cotes, Ind, Mus. Notes, 1, 
129-56, t. viii., b ; Eein, Indust, of Japan, 1889, 185-211 ; Rept. of Silk 
Comm., Journ. Agri.Mort. Soc. Ind., 1891, ix., 83-99 (also many subsequent 
papers and reports); Rept. Dept. Land Rev. and Agri. Beng., 1892-3, app. A; 
Hogdson, Silk Comm. Rept. on Seri. Exper. at Alipur, 1891-2; Sexi. Exper. 
Rept. Dept. Land Rev. and Agri. Beng., 1895—6, 3>pp* 5 Monog. Silk Fabrics 
in U. Prov. of Agra and Oudh, 1900, 1-4 ; Mukerji, Handbook of Sericult., 
21-40, 162-70 ; also Monog. Silk Fabrics of Beng., 1903, 1-21; Cordemoy, 
Le Prod. Colon. TOrig. Anim., 1903, 74-108; Silk Indust, of Burma, 
The Empress, Aug. 1904; L’Arbousset, Silk and the Silk-worm (Miss E. 
Wardle, transt!), 1905; Hanausek, Micro. Tech. Prod. (Winton and 
Barber, transL), 1907, 144-7. 
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Habitat and Domestication.-The mulberry silkworm seems to 
indigeno^ to tbe warm temperate regions of Northern China, and perhaps 
^so of the adjacent countries. It was, for example, found by^ me in 
Manipur (dunng the Burma-Manipur Boundary ComiAission of 1882-3^ 
under conditions that perhaps justify the suspicion that it may be indi- indigenous 
genous, as well as long domesticated, in that little frontier State, if not of mJl 
some parts of Bengal as well. But if it be not a native of certain warm 
emperate tracts of India proper, it occurs immediately beyond the Hima¬ 
laya, more especially toward the eastern extremity, and at a very early 
period w;as successfuUy acclimatised on the extreme west in a tLct of narw 
country just beyond the Kashmir frontier known as Khotan. AcoLatised. 

crafts of domestication of the worm the^reelinJ^of antiqmty for the 

Asm, A century and a half later, from EOiotan a knowledge in silk was diffuc?AH 
to Persia on the one side and Greece and Rome on t^Sr® Sie silk moSon 
of Central Asia became, in fact, the envy of Eurone and Ind 'f-'ha r 

■S'oclSu^ tL’traffic in silk toward^Roml 

eSes the P^siS^ riwf f purchase it from their 

Sfi evetv r^Trr? ° cabled ofi from China the silkworm egis. There 
of the eighSi century ^ tablet dates from the closing decades 

eLs wSeXreted^;,! .i f pomtmg to the headdress in which the 

sffonTis sho^^w^w^i the basket of cocoons obtained therefrom, while a 
f'hfl working at a silk-loom. The strongly Persian, in place of 

Cto^“tffiumcetrKbo?^ P^-haps due to the stronger Iranfen than 

co^Xe^^oT^bt period, perhaps to somd extent a direct 

consequence of the trade that had been by then established in silk In Janan -r 

^®lt°“ndirthf rnnpf is perhaps very nearly as ancient as in ChLa. 

Se c^^wn PenpZus it should be stated that 

^ beyond Bactria) and was conveyed to the 

Really TC?duSds?ir^®Tl'^ modem Broach), while no mention is made of 
1 a y produced silk. This is apparently, moreover, the first mention of the great 
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silk manufactLiring industry of West India—an industry that subsequently drew 
upon Bengal for its supplies of raw silk. It would also seem highly probable that 
all the early references to silk by the Sanskrit authors denote one or other of the 
non-domesticated worms, not the true silkworm of modern commerce. 

Briefly, then, it may be said that the domesticated silkworm has been carried 
to all the countries of the globe where it has been found possible to o-row the 
mulberry plant. But just as there are several distinct species, and under 
these many very different races of mulberry, so there are numerous forms 
of the silkworm. Some of these are confined within narrow limits, both as to 
locality and food-plant, others are less restricted and have adapted them¬ 
selves to a wider range of climatic conditions and food-plants. The Boman 
attempt at rearing the silkworm does not, however, seem to have made much 
progress, for the domesticated insect of modern commerce is commonly believed 
to have been conveyed to Europe somewhere about the 13th century, and has 
since been widely diffused. There were, however, repeated efforts at acclimatisa¬ 
tion. For example, the worm was conveyed to Italy by King Boger II. of 
Sicily, who brought it from Greece along with Greek silkworm rearers, whom he 
compelled to settle in Palermo. So again, it was in 1440 carried from Kaples to 
France. It is now met with in Italy (Lombardy), France (Central and South) 
Spain, Sweden, Bussia, Turkey, Algeria, Eg:^t, Syria, Armenia, Central Asia 
Persia, Afghanistan, Kashmir, India, America and Australia, in addition to 
Burma, Siam, China, Japan, Corea, etc. It everywhere thrives best and gives 
the finest silk where the climate is temperate and its food-plant one or other of 
the races of Motms nxha. Under skilled treatment, both of the food-plant and of 
the insect itself, immense improvements have been effected in Europe, also in 
Japan, so that it is commonly said both China and India have fallen bdow the 
modern level of quality. 

As manifesting a common origin, the recurrence of the Tartar name aer 
and the Corean sir in many languages may be mentioned. Thus the Chinese 
tsau (cocoon), tsi (silkworm), and the Burmese tsa ; also the ser in Greek ; 
sericum, Latin ; seiden, German ; soie, French ; sheolh, Bussian ; seole, Anglo- 
Saxon ; silhe, Icelandic; and silh, English. On the other hand, there seems 
little or no connection with these words and the names for the silkworm and 
silk in both ancient and modern India. The synonym urna (generally trans¬ 
lated silk) occurs in the Rig Veda, but there is nothing to establish belief that 
it denoted mulberry silk. Another Sanskrit synonym, ^atta, gave origin 
doubtless to the modern Assamese and Bengali ^at and the Tamil, pattu, for 
mulberry silk. In fact, pat occurs here and there throughout India and even in 
Kashmir, and uniformly denotes silk. So also the Sanslmt pundariha (silk¬ 
worm) lives in the caste name of the silkworm rearers, the pundari-kahshas or 
pundas. The very common Indian name resham (silk) is derived from the Persian 
ahresham, and is thus closely connected with the Hebrew meshi and demeshek, 
as also the Arabic dimakso and kus. 

Life-Mstory.—WHle the forms made specific by Hutton Lave by 
modern authors bad to be reduced to races under the species JBoathyx 
mm% ^ the forms in question denote important industrial assemblages, 
which it is essential should be here briefly indicated. 

It may be as well to sketch very briefly the life-history of the silkworm 
itself. Needless to say it exists first as an egg, then as a worm (or cater¬ 
pillar), which later on spins a cocoon within which the chrysalis stage is 
spent, and lastly from the cocoon in due course emerges the winged moth, 
which, after coupling, lays eggs and dies, thus originating once during its 
lifetime the cycle above briefly indicated. The four stages (egg, caterpillar, 
chrysalis and moth) thus constitute one generation, and insects that take a 
year to pass through these stages are called univoltine. Occasionally special 
breeds are met with that are hivoltine, that is to say, a first batch of the 
eggs germinate almost immediately after being laid, thus allowing time 
for two generations in the year. The hivoltine insect of China was perhaps 
first introduced into Europe by the Genoese, but trivoltine insects occur in 
Tuscany, and even quadrivoltine forms are met with in many countries. 
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Sd'lLm ™ ™rth r.®*?” f»“»of 

ana Assam causes the insects to become multimltme The boromln 
(barapalu insect (liombfy^- fe^tor) is univoltine, but the Sd m for 
the madras^ (ii. the chotapat {B Ind 

In Wd?he''or^a?v^onJ generation of worms is called a bard. Baras. 

tSsasSSS'HSSHlia 

rateiy acquaints/with^tl^rfora^stage™! it/life“^^Hr/es^!*o!t Early 

at the anal extremity of the worm a fact th’nt describes the spme or horn Ariatoae 

that it was the same species SmmWwi/. ® eonclnsively, however, 

(370 A.n.), a native of As/Minor But St. Basil st. Basil. 

tions of the silkworm, andlie was the&sttnnwt If * f 
paraUelism of the escape of the m/th fmm 

^dter death. Pausani*/ (i/the 2n/oentrvl !l«o resurrection 

nished particulars of the rearing-housra iise/in °/i-Pansanias. 

winter by the silk-growers. Thfs whe/ ™ w “n-? th°se employed in 

i^isnr/y."“ 

silkw!rm^®^R!to6!bmfLd^p^ t/lwT "h” l'®'^ Sdo.itiflc Writer. 

ing publication appeared ne/ly a more interest- 

wrote his Voyage io SuraU,in the AnneS to wb/S if®® ^ o, 0^g*on 

iteming the Nature of the Silkworrm 1017 ^ 020 / Obaervatto^ First Indian 

of each band, then concludes—“This is the Notorof ^ seasons 

®bief races :— 

(a):-B. mori proper, the European Silkworm. 

sH.=SS~.r“=-isa.« K=~ 

g=!is|pr|sSfs;, 

® cocoons if fed on the ordin^y sL^-mulbeiX^tf 
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fact the opposite condition also prevails, namely the chhotapalu (presently to 
be described) do not make good cocoons if fed on leaves from tree mulberries 
The reader desirous of full particulars of the methods to be pursued in rearing 
European silkworms in Bengal should consult Mukerji’s work (Z.c. 162-70). ^ 

In Kashmir, largely through the great personal interest taken in the subject 
by Sir Walter Lawrence and Sir Thomas Wardle, much progress has been made ia 
acclimatising the European silkworm (see p. 1016). [Cf. Note on Sericult. in 
Kashmirf Baluchistan and Quetta, in Agri. Journ. Ind,, 1907, ii., pt. iii,, 286-71 
More recently similar efforts have been made in Assam (p. 1015), in Baluchistan 
(pp. 1016-7), and in Mysore (p. 1018). 

(^) —Bombyx arracanensis, Hutton, Trans. Entom. Soc., 1864, ii., 313; also 
Journ. Agri.-Hort. 8oc, Ind., 1871, iii., 125; Rondot, UArt de la 8oiel 
ii., 483; Geoghegan, Silk in Ind., 1880, 133-8 ; Liofcard,' Memo. 8ilk in Ind! 
1883, 59 ; Manuel, Journ. Agri.-Hort. Soc. Ind., 1886, vii., 291-307; Cotes* 
Ind. Mus. Notes, L, pt. hi., 152; Allan, Agri. Ledg., 1896, No. 26; Cooke, Silh 
Indust, in Yamethin, Agri, Ledg., 1897, No. 11 ; Handiman, Monog. Silk in Burma 
1901, 26-30 ; Quajat, Eei Bozzoli, 1904, 115. The nyapaw of the Burmans. This 
is a multivoltine silkworm. Apparently the earliest notice of it occurs in a letter 
from Major Bogle and referred to by Fytche, Assistant Commissioner, Arakan 
{Journ. Agri.-Hort. Soc. Ind., 1850,* vii., 281-5). The best description of it 
however, is that written by Mr. R. A, Manuel. It lives on the mulberry and the 
following are its stages—in the egg, 8 days ; in the worm, 15-23 days; in the 
cocoon, 8-10 days; and in the state of moth, 2-3 days. Its cultivation in 
Burma, he further says, is careless, slovenly and dirty. No separate rearing- 
house is provided and the trays are never changed, the excreta never removed nor 
the refuse food cleared out. It is no wonder, therefore, that the mortality is very 
high. The manipulation of the silk and the manufacture of the resulting fibre 
are alike indifferent, so that the industries connected with this special worm can 
hardly be regarded as more than of very local interest. The districts chiefly 
concerned are Tharawaddi, Prome, Thayetmyo and Toungoo. Breeding is 
confined to the higher tracts of the Pegu and Arakan Yomas. Still, the existence 
of a special breed of tnori may either point to a great antiquity or denote the 
comparatively recent domestication of a peculiarly Burmese insect which with 
more careful inquiry may be foimd to exist even to-day in a wild or feral state, 
much as in the neighbouring State of Manipur. 

( 7 )— B. craesi, Hutton, Trans. Entom. Soc., 1864, ii., 312 ; Cotes, Ind. Mus. 
Notes, i., pt. iii., 151; Quajat, l.c. 113. This is the nistri or nistari or 
madrasi, a multivoltine insect reared chiefly in the March and rains hands of 
Bengal and Assam, where it is second in importance to the desi variety. It 
poduces a succession of crops throughout the year, most of which are only reared 
for seed. But unlike the desi, however, it thrives best in the hot weather. 
Cotes {Journ. Agri.-Hort. Soc. Ind., 1891, ix., 155) says the only real distinction 
between desi and madrasi is that while the former thrives best in the cold weather, 
the latter prefers the hot season. The cocoons are generally yellow, at least 
extem^ly, and are somewhat larger than those of the desi, but the fibre has less 
elasticity and brilliancy. The moth is milky white in colour and the caterpillar 
has two black spots on each segment. Blechynden {Journ. Agri.-Hort. Soc. Ind., 
ix., 156) suggests that the name nistri is due to these spots, the comparison being 
to the goddess Kali, an alternative name for whom is Nistari. Hutton says that 
it goes through all its changes from egg to cocoon in twenty-five days but in cold 
weather it takes thirty-five days. 

Perhaps the earliest account is that given in the Minutes of the Bengal Board 
of Trade in 1819 {cf. Beports, etc., of Cotton, Silk, and Indigo (pub. E.I.C.), 1836, 
app., 48-51). It is there stated that there are several distinct forms of the nistri 
worm, such as the “ madrassi, soonamooky, and the crameel' As to the origin 
of these insects, it is stated that the “ Board are not able to speak with the degree 
of precision it were to be wished.” They are peculiar to CommercoUy district, 
except the madrasi, which is also found in Bauleah, Soonamooky and Malda. 
The Resident at Commercolly was of opinion that the finest stock of nistri was 
that of Soonamooky. The madrasi are inferior but next to these. They all 
produce a silk of a greenish hue much inferior to that of the desi, but are much 
sought after as they yield a large amount of silk. It is a hardy insect, requiring 
little care and not at all choice in its food. 

The Resident at Malda wrote in the same papers that the madrasi silkworm 
is distiaguished from the desi by a black mark under the throat. He then adds^ 
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its great comparative defect is that it cannot be kept in store (in these aurungs 
at least) longer than a few days without total destruction, whereas the desi may 
be kept in welhaired cocooneries even twelve months without material injury ” 

^V^^d {AgrL-Hon. 8oc Ind, Tram., 1839, iii., 21) speaks of this as the madrmi 
from which it may be assumed as possible that jb. sinensis or aina 
(Ohina) msect may be but a degenerate state of the madrasi, the two names sina 
and madrasi h&-vmg in Bengal come to be accepted as synonymous. That may Several Forms, 
or may not be the ease, but it cannot be too strongly urged that the early writers 
recogmsed several distinct forms of Histri, of which the vyiddrctsi was one and bv no 
means the best. 

(5) — B. fortunatus, Hutton, Trans. Entom. Soc.. 1864, 312; Wardle Wild T)EP 
8U1CS of IndiaJBSl, 3; Eondot, VArt de la Soie, 1885, i., 312rCotes, T" 

M^. Notes, 1889, i., pt. iii., 150-1, t. viii,, c; Quajat, Dei BozzoU, 1904, 114. 2,12-5, 

Ihe desi, choto polo, palu or pat insect—the November or cold- weather hand. 235. 

^ As the name implies, this is viewed by the people of Bengal as an indigenous Desi 
msect, though it is probable that it is in reality only so much anterior in its 'VSTorm. 
acclimatisation as to be viewed as relatively indigenous. Perhaps the first definite Indigenous. ' 
account of this msect occurs in the volume of official papers (E.I.C., lx. 40-7), 

It is there stated to be produced throughout the year but to vary in'estimation 
and value, according to the season of production and the nutritious nature of 
me mulberry-leaf upon which fed. “ Hence, the worm of the cold-weather or 
November band, and that of the dry-weather or March and April hands, is superior 
from the more favourable state of the weather.” Speed {Agri.-HorL Soc. Ind. 

Trans., iii., 20) speaks of this silkworm as of a small size but as yielding cocoons 
five times a year at periods of from 40 to 110 days. Hutton points out that the 
longer period occurs in the November hand, hence its superiority. The official 
papers (E.I.C., l.c. 41) speak of the Commercolly ” chassars formerly raising no 
cocoons except tl^ desi imtil the year 1790, when two sorts of nistri were intro- 
^ced by Mr. B. Becher. It is, however, observed that the desi is the best of all 
the sill^orms. _ The broods are October, November, March, April and June or Seasons. 

• The first IS the best in point of quality, but the second the most productive. 

•Die Besident at “ Cossimbuzar ” (E.I.C., Lo. 42) describes the November hand of 
desi silk as the largest in the year, but he adds that in his opinion the annual worm Antmai Worm 
is as far ^ perior to the desi as the latter is to the mixed breed of desi and China Best, 

insect. He then remarks that in Cossimbuzar the April hand is mostly the China 
msect. Similar reports are given from Hurripaul, Jungypore, Malda, Radna- 
gor^ Soonamooky and Bauleah,” thus showing the wide distribution of this insect 
at the begm^gof the last century. Of Hurripaul, it was statedin 1819 that the 
had only just been introduced. In Soonamooky, on the other hand the 
|ueld of silk from this insect in 1813 was 1,040 maunds of silk, and the Resident in 
MaJcla speaks of the produce from this particular insect having been in 1811, 

^’.'9 . He then adds that the cocoons produced in Bauleah and the 

vicimty m the November hand alone, if a favourable one, are about 60,000 maunds. 

Cleghorn recommended that in breeding the desi worm, it was imperative to -n -p P 
select dusky moths. This observation regarding the dark-coloured insects and vi nf %'ii 
worms wiU be found to have a peculiar bearing on Hutton’s opinion regarding m ^ 

^ ^ B. ijt-ori, more especially when it is added that Mukerji, 

while experimenting with certain cocoons furnished by Cleghorn, arrived at 

the opimon^ that they ‘ were a cross between the country breeds and B. 

of Europe. The domesticated and wild insects seen by me in Manipur would Manipur* 

appear to belong to the desi race, a fact of no small importance in support of wnd Insect. 

(see below, p. 1015). [Of. Allen, Monog. 

Silk Cloths of Assam, 1899.] / u / y 

AT Trans. Entom Soc., 1864, ii., 313; Cotes, Ind. Mus. D.E.P. 

Tx • ® (China) or chota pat insect of the Indian seri- vi., pt.’iii., 

culturists. It ]s a small multivoltine silkworm, which produces cocoons inferior 2,18-9, 
to both the and the madrasi. In Bengal its cultivation has been almost 235. 
abandoned, though it would appear to be grown successfully on the hills and af-no or 
seems to be the chief multivoltine insect of the plains of Assam. Hutton, speaking n wa Pi£t 
of Mussourie, sa:^ it was in his hands very prolific and yielded crop after crop up 
to the rmddle of December.^ The cocoons vary in colour from being white, yellow 
or greenish coloured. Unlike the other Indian races, which hatch slowly during Hatcbing. 
the mormng (from 6 to 12 o’clock), the sinu worms come forth all in a batch, 
hatching day and night till all are out of the eggs. In the volume of official 
papers {Board of Trade, Bengal, 1819) there are several passages that deal with 
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this insect; the reports are unfavourable, and speak of the breed having de¬ 
generated in Bengal. Of Cossimbuzar, for example, it was observed that there had 
been a great intermixing of desi cocoons with the China stock. The latter pre¬ 
dominates in the April hand, the distinctive mark being the length and thinness 
of the cocoon. This is considered by the rearers as the most inferior kind 
and “ is nearly exploded as a distinct species.” 

((■)—B. textor, Hutton, Trans. Entom. Soc,, 1864, ii., 313; Wardle, Wild 
Silks in India, 1881, 2 ; Louis, A Few Words on SericuU. in Bengal, 1880, 20; 
Bondot, L^Art de la Soie, 1885, i., 320 ; Quajat, Dei Bozzoli, 1904, iii. ; Cotes, 
Ind. Mus. Notes. 1889-91, i., 154: Mukerji, Handbook of SericuU., 1899, 155-62. 
The boro poh or barapalu —Large Pat—the annual silkworm of Bengal. Speed 
{Agri.~Hort. Soc. Ind. Trans., 1839, iii., 19-20) fixed the date of the introduction 
of this insect into India, viz. 120 years before the date of his paper, etc. He further 
says that it came from Italy. There is no confirmation of these views in any of 
the records I have been able to consult. 


Annual. 


Iilarch Band. 


Best Quality. 


Delicate to 
Bear. 


Objections. 


Distribution of 
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Hatching Eggs. 
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Cotes speaks of this as an annual mulberry silkworm, larger than either the 
desi or the madrasi. In the official papers issued 1819, it is stated that in the 
district of Cossimbuzar this insect predomirated in the March band ; moreover it 
was added that in the Cossimbuzar factory that hand was second in quantity but 
first in quality of all the bands in the year. Of Bauleah it was remarked in 1817 
that not a cocoon of this description was produced. On the other hand, the 
Resident at Hurripaul spoke of it as the most valuable and as yielding the best 
silk in the March band. Of Jungypore, it was stated that notwithstanding every 
exertion, the production of this cocoon had become exceedingly precarious and 
uncertain. Radnagore reported that in a good season this insect was very 
abundant and profitable and produced in the proportion of at least two to one of 
the other species. The Resident of Soonamooky observed that the eggs are 
brought out for hatching about the end of January and in 40 to 45 days the 
cocoons are complete. This insect, he added, is, however, most difficult to rear 
and is much more delicate than the others. But the silk is of fine fibre and strong, 
and ought to be very mellow to the feel and of clear yellow colour with some 
white. The yield is about 103,500 khauns, which ought to yield about one hundred 
and fifty factory maunds of silk. 

It is at present occasionally reared in Assam and Bengal, but owing to the fact 
that it produces but one crop of cocoons in the year and that its eggs do not 
hatch simultaneously, its cultivation has now been, almost abandoned. To-day 
Mukerji deplores the decline in production that has taken place. “ The Bara- 
palu is reared,” he says, “ by very few people. There are two reasons for neglect¬ 
ing such a superior class of cocoons :—(1) The eggs of the Chhotapalu, the Nistri- 
palu, or the Cheenapalu take only eight to ten days to hatch, but the eggs of the 
JBarapalu hatch after ten months ; (2) Barapalus go on hatching for seven or eight 
days or still longer, while the eggs of the other varieties of Bengal silkworms 
hatch completely in two or three days, when once the hatching does commence.” 
Mukerji makes the practical suggestion that if arrangements could be made for 
hatching bara/palu eggs in certain central establishments and distributing hatched 
worms to villages instead of eggs, the rearing of barapalu could be made to assume 
some importance. Mukerji il.c. 159) gives many useful particulars regarding 
the methods of storing and hatching the eggs, and shows that by subjecting them 
to a fairly low temperature for a fortnight, followed by a similar period of warm 
temperature, the eggs may be caused to hatch at any time desired, thus producing 
pseudo-broods as leaf may be obtainable. Naturally, they hatch in January 
and the cocoons are obtained in February, and from them four pseudo-broods may 
be taken, viz. a second brood in March, a third in September, and a fourth in 
October. Rondot writes that this variety spins a whit© cocoon smaller than that 
of B. and differing from it both in form and structure, being generally 

pointed at both ends, a little soft, the silk not closely wound and containing 
comparatively little gum. 

MULBBRRY'^PLANT CULTIVATION. Morus, pp. 784-5). Intlie 
temperate tracts of India various forms of alha, Linn, (the mulberry 

of the European silk-producing countries), are grown specially as food for 
the silkworm. This is the case in many parts of the plains of Northern 
India, Baluchistan, Afghanistan, Kashmir, and along the Himalaya at 
altitudes up to 11,000 feet. The other species even more largely grown 
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for the Indian silLworm is M. indica, Linn., of wliicli there are many Mulberry- 
distinctive varieties or races. This is the most common mulberry of Plant. 
Bengal and Assam, as also of the Nilgiri hills. The plants are usually 
raised under what is called the bush system, the standard or tree system Bush and Tree 
being hardly if ever seen in these localities. It is, in fact, only in Bengal 
that shrub rnulberries are produced systematically and at a cost of Es. 20 
to 25 per Ugha (one-third acre). There is but one advantage of this 
system, namely that the leaf produced is preferred by the chhotapalu in¬ 
sect. Mukerji strongly recommends that mulberry trees should also be 
grown within or around the plantation, and for that purpose he suggests 
M, albqy var. atro2nirpurea. It is a fast-growing plant; the leaves 
are large and thick and at the same time smooth, tender and succulent. 

M. serrata, Roxh. (the harun or himu), M. Imvigata, Wall (the Other 
fcmou and tawpwesa), though wild, the former on the western and Mulberries, 
^e latter on the eastern Himalaya and the mountains of Assam and 
Burma, are not to any material extent employed as food for the true 
silkworm. 


Buchanan-Hamilton (Stat Acc. Dinaj., 210-3) gives particulars of 
the method of cultivation of the mulberry and the feeding of the worm 
that prevailed in Bengal during the closing decade of the 18th century. 
In the volume of official papers on the cultivation of mulberry, issued 
Bengal Board of Trade from 1813 down to 1836 {Ic. 63-113, 
130-163) will be found a special report by Roxburgh entitled Observations 
on the Indian Mulberry Tree, M. indica, Linn. {l.c. 69-71), and also a 
similar paper by Wallich {l.c. 130-3, in which he describes M. indica, 
M. at^y%niTp%irea, M. leptostachya and M. serraMt. These re¬ 
ports give a full record of the early experiments at improving the Indian 
silk by the production of better food for the worms, and are exceedino-ly 
instructive and valuable. Mukerji {Handbook of Bericult, 1899, 1-4; 
also Monog., l.c. 5-9) deals with present methods and opinions. ’ All 
varieties of mulberry are not equally suited,” he says, for rearing every 
kind of silkworm. The mulberry tree which we usually see in gardens, 
which yields large-sized black-coloured and luscious fruits is M. nigra. 
Ihe leaves of that tree are rather coarse and not quite suitable for rearing 
sdkworms.’’ He then says that if the chhotapalu worm be reared on 
* readily takes the disease fiacherie, and the other forms of the 

insect if reared on the_ black mulberry, yield a less proportion of silk and 
a 01 an inferior quality. Mukerji then adds that Jf. 'multicaulis may 
be regarded as the best for rearing silkworms. He doubtless means the 
Ohinese and Philippine plant described by Perrotet, and which Eafinesque 
discuses m detail. [Of. American Manual of Mulberry Trees, 1839, 64-6 • 
also FI. N. America, 1836, pt. iii., 48.] The attention of the Madras 
Cxovernment was drawn to this species of mulberry by Col. Sykes in 1839, 
and a supply was procured by Wight and grown in the Horticulturai 
k ociety s gardens, Madras, about 1840, and a little later was taken to 
Bangalore and the Nilgiri hills. The leaves are large and tender. They 
are thick but not coame. The tree grows fast and attains a greater 
height than other varieties. The internodes are short and the yield 
or leaf accordingly high. It is doubtless one of the many varieties or 
mces ot M. alba. As a curiosity it may be added that the American 
Usage orange {Macltcra mirantiaca, Nutt.) has been introduced into 
India and found useful for rearing mulberry silkworms of all kinds. 
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But in the early stages of the life of the worm it may he fed on the 
tender young leaves of the 'pipal {Fictis religiosa). This fact is of 
considerable practical value when in spring the mulberry of Bengalis in a 
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backward state. 

Diseases of the ^w/herry.—Mukerji (lx. 121-7) discusses the diseases 
to which the mulberry trees are liable. ^ The most serious appears to be 
tuhra. This is caused by a minute scale-insect {Dactglopius hrom elim). 
When attacked by this disease the leaves become curled up and the tender 
shoots swollen. When eaten they are shortly after voided by^ the 
silkworms, and if consumed to any material extent cause flackerie or 
grasserie. Tuhra accordingly does much harm to the silk industry from 
January to June, and the only cure is the application of kerosene emulsion. 
Another somewhat similar disease is known as naicha. This is also caused 
by a member of the CocciDiE. It would seem the case that bush niul- 
berries are much more liable to these diseases than tree mulberries. 
Mukerji observes that all the silk districts are not equally affected by 
tuhra. In Murshidabad it prevails to such an extent that if it had not 
existed, there could have been obtained at least a third more leaf and 
therefore a third more cocoons. In Malda, Birbhum and Bogra very little 
damage is done by tuhra —due possibly to greater intelligence in cultiva¬ 
tion. Tree mulberries once started require little attention and are much 
less affected by dry, hot weather or disease. 

Butler {Agri. Journ. Ind,, ii., pt. i., 97-8) gives useful particulars 
regarding a fungal disease seen on the mulberries of Kashmir, The State 
plantations near Srinagar had been seriously attacked. The disease is 
found on old trees without causing appreciable damage, but does great harm 
to the young plants in the nurseries. It attacks the seedlings in their 
second and subsequent years, does not kill them outright, but they have 
to be cut back below the diseased parts, thus losing several years’ growth, 
even if they are not attacked again. The disease is caused by a parasitic 
fungus {CJovynou'iYi^ moTi) which invades the wood or the branches, 
and comes to the surface to form spores. Butler adds, after his detailed 
description of the fungus, that it has previously only been found in Japan, 
where it was first described in 1904. It is thus probable that it was intro¬ 
duced into India during one of the attempts made to apply Japanese 
methods in Indian sericulture. 

Rent of Mulberry Lands.—^ome share in the decline of the Bengal 
silk industry has been attributed to the high and differential rents charged 
for mulberry land. Insufficiency of nourishment, due to dearness of 
mulberry-leaf, was, it has been said, one of the chief causes of the low 
yield and low quality of the silk. But Mr. Finucane (in an official paper) 
argues that the land usually placed under mulberry is valued for growing 
sugar-cane, tobacco, potatoes, and that accordingly if mulberry cannot 
hold its own'in popular favour against these and such like crops, it would 
be unwise and pernicious to “ prop it up by factitious encouragements.” 
He then continues, “ There can be no doubt that the rates of rent for high 
land on which mulberry is grown are higher than for low rice land, which 
is of a different quality; but the real question is—are the rates charged 
when mulberry is grown, higher than the rates which would be charged 
for the same land if sown with sugar-cane or potatoes or other upland 
crops ? ” He then answers that question by showing that in some districts 
an illegal practice does prevail of charging special rates for mulberry 
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cultivation. But the position of aSairs is summed up by the opinion that 
such special rents are not general, and that they have “ not really had 
much effect in bringing about the depression in the silk industry in Bengal.” 

Diseases and Enemies of the Mulberry Silkworm, —From 1865 to 
1870 Pasteur devoted himself to the study of the diseases of the silkworm, 
and the remedial measures which he recommended have since been not 
only widely adopted in Europe but throughout the silk-rearing regions of 
the world. Even in India, thanks to the energy of the late Mr. N. G. 
Mukerji and his coadjutors, the selection of seed by the aid of the micro¬ 
scope has become an every-day practice of the ordinary cultivator, who 
may be said fully to recognise the value of specially selected seed in the 
curtailment of disease. A voluminous official correspondence exists in 
the Annual Reports of the Dept. Land Rec. and Agri. and in the Proceedings 
of the Govt, of Bengal on the subject of the diseases of the silkworm, 
especially the papers for 1894 and 1895. 

The chief diseases are :— 

_ (a) Pebrine. —This is kaown in Bengal as hata^ or, in an aggravated form, 
tali, and characterised by the presence of microscopic corpuscles of an oval 
shape found within the tissues of the worm, but also in the moth and egg. Though 
not always fatal, this disease damages the quality of the silk very greatly. Be¬ 
sides being contagious, it is also hereditary. The cure is to breed only from eggs 
laid by healthy females (established by a microscopic examination) and general 
sanitary precautions to prevent infection. This is the worst of all the diseases, 
and, according to Mukerji, it was unloiown in India twenty-five years ago (l,c. 
42, 53~4). The final conclusions and recommendations deserve to be most 
carefully considered and enforced. \Of. Fisher, Ind. For., xv., 165-7 ; Arbousset, 
On Silk and Silkworm (Engl. transL), 1905, 203-5.] 

(6) Flacherie or Oaiiae .—This is known in Bengal as kala ahira or shalfa, and 
is characterised by the presence of chain ferment within the digestive tract 
of the worm and pupa.” The disease is contagious, and to a certain extent 
hereditary, in that the larvae of moths that show symptoms of flacherie have a 
predisposition to the disease. The remedy is as above, namely, for breeding 
purposes to reject all eggs obtained from moths found by microscopic examina¬ 
tion to manifest signs of the chain ferment. [Of. Mukerji, l.c. 95-109 ; Fisher, 
l.c. 167-9; Arbousset, l.c. 206-11.] 

(c) Mmcardine .—This is known in Bengal as chuna (or chund-kiti) —a name that 
indicates the resemblance to lime—and is caused by a fungus, which appears 
as a white efflorescence on the body of the* worm some hours after it has died 
of the disease. It is contagious but not hereditary, and though the affection 
may be so slight as not to interfere with the spinning of the cocoon, the chrysalis 
almost invariably dies, and thus never emerges as a moth. The disease is spread 
by the spores produced on the effioresoence, so that the speedy removal of all 
dead worms is an efficient preventive to a dangerous outbreak. JSText to pebrine 
this does the most harm in Bengal. [Cf. Mukerji, l.c. 74-87 ; Fisher, l.c. 167 ; 
Arbousset, l.c. 195-202.] 

(d) (Jrasser/e.—This is the disease known in Bengal as rasa. It is of little 
importance, and is never hereditary. Following muscardine, it does, however, 
considerable damage to the worms in Bengal. In Europe it is not looked upon 
as serious, but in Bengal it becomes often epidemic. It invariably follows a 
heavy downpour of rain, if that succeeds to a long period of drought and high 
temperature, especially if the worms be then in their last stage of growth. Worms 
fed on mature leaf first, and tender leaf afterwards, are liable to take graaserie. 
The means of checking the disease is the propagation of. large mulberry-trees. 
Whenever there is a sudden shower of rain, leaves from trees, not shrubs, should 
be given. [Gf. Mukerji, l.c. 87-95 ; Fisher, l.c. 169-70 ; Arbousset, l.c. 192-4.] 

(e) The most serious pest is the Tachinid fly, 'Trycoiifgu hom-hyda {Ind. 
Mua. Notes, i., 83-8). This parasite lays its eggs upon the body of the worm. 
Those eggs on hatching produce a grub that lives within the body of the worm 
and finely kills it. [(7/. Mukerji, l.c. 112-21.] 

Influences of Climate. —^It may be briefly said that in no essential feature are 
the mulberry worms of India different (as far as liability to disease is concerned) 
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from those of Europe, America or the Colonies. Perhaps the chief difference 
lies in the climate enfeebling the insect by causing it to produce too many 
broods in the year. But the prevalence of certain of the above-mentioned 
diseases tmcontrolled is doubtless the chief cause of the decline of the Bengal 
industry. Mukerji {l.c. 41-53), in an introductory chapter, discusses the general 
aspects of the diseases of the Bengal worm, and makes many highly practical 
recommendations. About 60 per cent, of the silkworms, he says, die imme¬ 
diately after spinning a cocoon and after having eaten the full quantity of leaf. 
On this account the silk-rearers have for the past twenty-five years or so (in 
other words, subsequent to the appearance of pebrine) been steadily giving up 
their ancestral craft and taking to ordinary agricultixral pursuits. There would 
seem no great reason why this wave of unpopularity could not be stemmed 
by vigorous efforts to assist and educate the rearers in the methods essential 
to the control of the plague. 

Mukerji gives many interesting details (l.c. 128-50) regarding the construction 
of rearing-houses, where the selection and improvement of stock might be con¬ 
ducted, and the elimination of disease by the microscopic selection of eggs. The 
grainage, he urges, should be established close to a large tank or river ; should 
be surrounded by mulberry trees ; should be one mile away from cocoon- 
rearing villages, filatures or cocoon godowns; and should be in a village where a 
sufficient community exists conversant with the picking of ripe worms, handling 
moths and planting mulberries. It is not possible to conduct sericulture under 
hired labour, if the workers are not drawn from the hereditary silkworm rearers. 
This point is of vital importance, as it takes many years’ careful training to acquire 
the expert Imowledge essential to success. 
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//. THE WILD SILKWORMS~THB SATURNIIDJB, 

Out of the long lists of wild insects that have been published by writers 
on this subject, only three Indian and two Chinese and Japanese species 
are of commercial importance. These are:—Indian-Taw silkworm, 
Authercea papMa; the Muga, A. a,^sa/nia; and the En, Attacus 
ricini : Chinese-Tasar, Antherma pernyi : and Japanese-Mw^a, 
Anthercea yamiamaL The last two insects are only mentioned here 
because they come into trade in opposition to the corresponding Indian 
insects, and on that account have been classed by the trade as forms of 
tasar and muga siUcs. 

II. Antheraea papMa, Linn.; (A. mylitta, Drury) ; Hampson, 
Fa. Br. Ind. (Moths), i., 18 ; Kumphius, Herb. Amb., 1750, iii., 115, 
t. 75; Petiver, Opera. Hist. Na^., 1767, i., t. v., f. 9 ; Roxburgh, Trans. 
Linn. Soc., 1804, vii., 33-42, t. 2; Geoghegan, SilJc in India, 1880, 139- 
50; Dumaine, Journ. Agri.-Hort. Soc. Ind., vii., 1886, 286-78, 327-30; 
Wardle, Wild Silks of Ind., 13-28; Watt, Gat. Calc. Intern. Exhib., 1883-4, 
iii., 74-87 ; Cotes, Ind. Mus. Notes, 1890, i., 157-62 ; Resolution of Govt. 
C. Prov., Agri. Ledg., 1893, No. 9; Hailey, Monog. Silk Indust. Pb., 1899, 
1-4 ; Edgar Thurston, Monog. Silk Fabrics of Madras, 1899, 19 ; Mukerji, 
Handbook of Sericult. in Ind., 178 ; Yusuf Ali, Monog. Silk in U. Prov., 
1900, 4-7 ; Dewar, Monog. Silk Fabrics 0. Prov., 1901; Mukerji, Monog. 
Silk Fabrics Beng., 1903; also Report on an Inquiry into State of Tasar 
Silk Indust, in Beng. and 0. Prov., 1905 ; Hanausek, Micro. Tech. Prod. 
(Winton and Barber, transL), 1907, 148-9. 

Tasar silkworm of India, a name which in English commerce is often 
written tussur ’’ or “ tusser,^^ and in French “ tussore.^^ It is usually 
said to mean a shuttle, and to be derived from tasara or trasara in Sanskrit, 
but neither of these words are employed by the older authors to designate 
a"’ particular form of silk. Mr. A. Yusuf Ali points out that the letter 
'' t ” in the word for shuttle is the soft dental, while in the word tasar 
silk it is the sharp palatal “ t ”—^two letters that are not often inter- 
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SEMI-DOMESTICATION anther^ba paphia 

Tasar 

ciiangeable. The English rendering tussur (if pronounced toosoor) would 
be quite unintelligible to the Natives of India, Equally absurd are the 
renderings tussah, tusseh and tusha. [Of, Milburn, Or, Comm., ii., 158 
244.] 


interesting account of this insect, and appears Early Eecords. 
to be the first European to call it tasar (or, as he wrote it, tesser), and the 
w^rd must even then (1691) have been well known, seeing that he was 
able to contrast the insect of the Moluccas with that of Bengal. James 
Petiyer (who died in 1718) gives a picture of the cocoon, and speaks of 
obtaining specimens from Madras through Edward Bulkley and Sam 
Browne.^^ [Cf. Phil Trans., 1701, No. 271, 843; Yule, Diary of William 
Hedges, li., app. cccxx.] But an even earlier usage of the word denotes 
a fabric of striped silk and cotton, the silk being either tasar or muga. striped Eabrics. 
Ihus, tor example, in the Ain-i-Ahhari (1590) we read of tasar selling at 
Ks. J to Ks. 2 a piece. 

Other vernacular names are used to denote this insect, or, rather, special other Names, 
forms of it. We read of the tasar found in Bengal on the 5ej‘-tree 
being called ; that found on the a^a^-tree {Tei^mU 
being the jarvo ; in Manbhum, the tasar insect is known as daza, 
daba, and in Santali it is lumam, lumang; in Bhagalpur and Dinajpur 
(according to Buchanan-Hamiltoii) it is 'jaru ; in the United Provinces 
It IS hoa (cocoon),^and the insect that lives on the Ur is called huswari, 
and that on the dsan the tasar; and in Assam it is often distinguished 
as the kathura, while in the Deccan the name kolissura is sometimes given 
to it. Roxburgh calls the insect hughy, and the silk spun from its cocoons 
tusseh. 

Habitat and Races.—According to Sir George Hampson it is a native Races, 
of China, India^ and Ceylon. It may be spoken of as a denizen of the 
upland forests inhabited by the Santhal, the Kol, the Khond and the 
Gond, extending west and south-west of the Gangetic alluvial basin. Distribution. 

^ other words, commencing at the Eajmahal hills, it stretches through 
Karackpore, Chota Nagpur, Orissa, the Central Provinces, the Northern 
Circars to Hyderabad. It has thus the Ganges for its northern boundary, 

^e Godavari for its southern, the coast ranges of Orissa to Ramgar in 
Hyderabad for its south-eastern, and the Nerbudda river and the Kainior 
mountains for its north-western boundary. But it crosses these limita¬ 
tions at various points, as, for example, it passes the Ganges and enters 
Nepal, Sikkim, Assam, Manipur and Chittagong. It has also been re¬ 
corded in Mysore. Beyond the special tract indicated, it is everywhere 
else more a curiosity than a commercial product. 

^ There are several varieties or races of this insect (Fa. Br. Ind., l.c. 19): OMei Eorms. 

The form w/i/littfi is the most yellow; pobplilub is pale brownish- 
yellow; greenish-brown, clouded with fuscous as far as the 

postmedial line; while eingalesa, from Ceylon, is a dark brownish-yellow 
form.” 


Semi’~domestication »—The term domestication can hardly be applied Semi- 
to the method of rearing this insect pursued in India, and still in many dLpmestica- 
localities it is not strictly speaking wild. The chief districts of production 
arephagalpur, Chota Nagpur and Orissa in Bengal, and Chattisgarh, 

Nagpur, Nerbudda and Jabbalpur in the Central Provinces. But the 
experiments performed some years ago at Poona proved that, so far at Poona 
least as Western India was concerned, the expectations often advanced 
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of greater success from, special cultivation over restricted areas, as com¬ 
pared witli collection by the ordinary method from wild sources, were 
misleading. The semi-domestication that ordinarily prevails is to en¬ 
deavour to grow (or rather to encourage the natural growth), within a 
certain tract of country, the tree or trees on which it is intended to rear 
the insect. The seed cocoons are collected from the jungles and tied on 
to the trees. Thereafter men and hoys, armed with pellet-bows, guard 
the insects, as far as may be possible, against their enemies—chiefly flocks 
of birds that would greedily devour the caterpillars. In some few localities 
specially selected cocoons are reserved from last year’s supply for the 
purpose of seed, and it is even occasionally the practice to allow the moths 
to make their escape from the cocoons under confinement, and to retain 
the females as prisoners in a position where they may be visited by the 
wild males, and thereafter to tie the little cages or baskets containing 
the eggs on to the trees. But it has been proved beyond dispute that 
the worms will not feed properly in captivity- The pairing of the moths 
and the production of the eggs may be accomplished under cover but the 
feeding must be done in the open air. ^ Moreover, the worms are very 
timid, and must not he disturbed while feeding. In some localities 
they are carried from one tree to another when the supply of leaf runs 
short, hut even this degree of interference is resented, and the worms 
seem never to form proper cocoons when any such interruption has oc¬ 
curred during the vigorous feeding stage. 

For more than a century continuous efforts have been made in India to 
improve and extend the traffic. In 1796 Michael Atkinson (a correspondent 
of Roxburgh’s) wrote: “ This species cannot be domesticated. I am informed 
that the Natives cannot even retain any of it for seed. The hill people say 
that they go iato the jungles, and under the hyer and asseen trees they find the 
excrement of the insects; on which they examine the trees, and on discoveriug 
tho small worms, they cut off branches sufficient for their purpose, with the 
young brood on them ; these they carry off to a convenient situation near their 
houses and distribute the branches on the asseen tree in proportion to the size 
thereof, but they put none on the byer” The Board of Trade of Bengal published 
in 1819 a series of reports on the “ twsah ” silk, one of which is entitled Modes 
of rearing the Qutis {gootee = cocoon). ‘‘ The seed is purchased from the jungle 
people, who collect it in August. Plots in the forest are appropriated for rearmg 
where the ashan, sal and sejah trees predominate, particularly the first, which 
constitutes the best food. These spots are carefully cleared of other trees and 
shrubs annually. Just before the perforation, the seed cocoons are tied on to 
the trees. The rearers live in huts erected on the plot, keeping guard night 
and day with pellet-bows to drive away kites, crows and other birds.” 

These two passages may perhaps suffice to show that a century ago the system 
pursued was in every detail that followed to-day. But, as already mentioned, 
some thirty years ago Major Coussmaker conducted, on behalf of the Government 
of Bombay {Admin. Rept. Bom5.,1876-7, 172; Coussmaker, Bept., March 14,1883), 
extensive experiments in order to ascertain how far the Native system might 
be simplified and improved. He made many important discoveries and solved 
most of the obscure problems of the life-history of the insect, but at the same 
time his results demonstrated conclusively that in Poona at least, the insect 
could not, under any degree of domestication, be reared profiltably. Accordingly 
his final report expressed the opinion that systematic tasar silk-growing would 
not pay. Another practical investigator, Mr. W. Coldstream, though he formed 
a slightly more favourable opinion than Major Coussmaker, admitted that the 
future of the indiistry would depend on whether it could be made to pay. Cold¬ 
stream, moreover, worked with a view to discover if tasar silk production could 
be engrafted on the village industries of the Panjdb, rather than the establish¬ 
ment of a large commercial industry. Mr. H. C. Cookson wrote a monograph 
on The Silk Industry of the Panjab (1887), which republishes, as an appendix, 
Coldstream’s report of his experiments. Later on a second monograph on The 
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FOOD-PLANTS OF THE TASAE anther^ 

Silh Industry of the. Fanjah was written by W. M. Hailey (1899), which once more 
reviewed Mr. Coldstream’s experiments. 

The insect lives essentially in the forests remote from the railways and centres 
of commerce, and in tracts of country unsuited to European life. Even to the 
Natives, the occupation of taaar silk rearing can hardly be viewed as a favourite 
one, for in addition to having to leave their homes and to take up temporary 
residence in the jungles, they have to submit to austerities enjoined by rdio-ion 
that make the occupation a punishment rather than an enjoyment. Moreover, 
the advances of agricultural occupation are daily pressing the area of possible tasar 
silk production farther and farther away, hence it can easily be understood why 
the cocoons, even when collected from purely wild sources, can hardly be con¬ 
veyed to the nearest railway station at a price at all likely to command a ready 
sale.^ Mukerji suggests that the most practicable way of introducing the tasar- 
rearing industry in a new locality is to settle a number of Sonthal families ac¬ 
quainted with this industry, in the new locality. The Sonthals have a here¬ 
ditary affection for the tasar caterpillar and certain notions regarding its treat¬ 
ment, acquired from childhood. This affection and these notions enable them 
to watch patiently the worms all day and at all seasons. They have also tlie con¬ 
viction that they are personally liable to supernatural visitations bodino* evil if 
they neglect any of their traditional rules regarding the rearing of tasar silSiworm. 

^1 this is quite different with the Chinese tasar {Antherum pemyi). It is a 
native of the warm temperate tracts of China, feeds on oak-leaves (see p. 912), and 
has been semi-domesticated for centuries. Moreover, it is a bivoltino insect ;*that 
is to say, it gives two crops in the year. A domesticated insect that can be reared 
with ease on a plantation within an accessible locality can hardly help proving 
more profitable than a wild one, the collection of the cocoons of which over an 
extensive mhospitable tract of country entails considerable labour and expense. 
The capabilities of a. peruyi in China are as different from those of a. papuift iii 
India as any two subjects of inquiry could possibly be. The one is a denizen 
of a salubrious and invigorating richly cultivated temperate country, the other 
of enervating tropical jungles infested with disease and animals inimical to 
human life. The inhabitants of the one country are industrious and energetic, 
of the other apathetic and enslaved by religious restrictions and obligations that 
make the collection of tasar cocoons* distasteful and unpopular. It is one thing 
to say the insect is “ found in the forests of all parts of the Indian continent and 
to be had for the trouble of collection.” It is quite another matter to make 
that wild insect tractable to the necessities of commerce, or even to overcome 
the religious prejudices of the agents who have to be primarily employed in 
the development of the trade. 

POOD-PLANTS OP THE TASAR WORM* —The following are the chief trees 
on which the Indian tasar silkworm feeds :— 


Anogeissus latifolia, dhaura (pp. 
70-1). 

Bassia latifolia, mahua (pp. 116-7). 
Bauhinia variegata, hanehan (p. 121). 
Bombax malabaricum, (pp. 168- 
9). 

Careya arborea, humbi (p. 269). 
Carissa Carandas, haraundd (pp. 270- 
1 ). 

Celastrus paniculata, mal kangni (p. 
292). 

Cbloroxylon Swietenia, Hllu (p. 294). 
Bodonsea vlscosa, sanatta. 


Ficus Benjamina, nandruk, 

F. religiosa, asitxxt (pp. 538-9). 

F. retusa, kamrup, 

Lagerstroemia indica, teUnga-china. 
L. parviflora, bdhli (p. 701). 
Ricinus communis, arund{p. 916). 
Shorea robusta, eal (p. 916). 
Teetona grandis, eagun (p. 1070). 
Terminalia Axjuna, arfan. 

T. belerica, bhaird. 

T. Oatappa, jangli-badam. 

T. tomentosa, ascm, saj (p. 1073). 
Zizyphus Jujuba, her (p. 1144). 
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Eugenia Jambolana, jdman (p. 626). 

Crops of Tasar. —The tasar silkworm has generally two crops, but 
instead of being bivoltine in its wild state, it is most probably quadri- 
voltine. According to tbe Eev. Dr. Campbell, there are often three crops. 
The cocoons’’are procured in May and June, from persons who collect them 
in the jungles." The larger ones are generally female and as much as 
8 to 10 cowries apiece are paid for these, while the smaller male ones fetch 
much less. From these moths emerge, and the 1st crop of caterpillars 
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spin cocoons in September; 2nd crop (a small portion of 1st) emerges in 
October and spins cocoons about January; the 3rd crop, moths emerge 
from cocoons of the 1st and 2nd crops about June, which brings us back 
to the first crop again. A proportion of the September cocoons only 
emerges in the following August. 

TECHNICAL REPORTS. —H. J- S. Cotton, editor of The Statistical Beporter 
(1876, i., 91--3), wrote a paper on the Development of the Tasar Silk Industry^ in 
which he reviewed the information available up to that date regarding the 
reeling, bleaching and dyeing of this silk. A gentleman at Lyons had in 1872 
invented and patented, Cotton tells us, a process which he claimed to have solved 
these difficulties. Sir Thomas Wardle also discovered a process of dyeing tasar 
silk in brilliant colours, and of giving it the lustre of Chinese silk. Mention was 
at the same time made of a patent taken out by Messrs. Gaddum and Bosshardt 
of carding the silk of different cocoons. About the same time, Mr. Jules Deveria 
of Rampur Boalia announced that he had discovered a process of reeling tasar 
on the ordinary filature. 

The Government of India in a Resolution, dated November 23, 1875, fur¬ 
nished particulars of the more important investigations that had been conducted 
both in India and Europe. The chief difficulty depends on an inherent defect 
in the filaments spun by the worm. It is explained that the silk is produced by 
the insect from a double spinneret, and that the resulting filaments are not parallel 
but spirals that touch each other at the exterior points of their curves only, and 
are held in that position by the natural gum in which exuded. It is to this 
peculiarity that some of the special properties of tasar silk, such as its elasticity, 
are due. It is necessary that the degree of croissure should be exerted to bring 
the filaments into a round thread. This could only be obtained in fully equipped 
filatures, and nothing but steam could ensure the uniformly high temperature 
indispensable. At the period here indicated it was accordingly regarded that 
the complete reeling of tasar silk in the form that would command a large Euro¬ 
pean market could not be accomplished as a village industry. A further Reso¬ 
lution of the Government of India brings the knowledge of this subject up to the 
date of February 1879 ; the Resolution and its enclosures will be found re¬ 
printed in the Indian Forester (1879, v., 77-101). Cotes brought the information 
up to the date of 1890, and furnished most admirable illustrations of the worm, 
the male and female moths, and the cocoons. Mukerji {Handhook of Sericult., 
India) afforded much useful additional information regarding tasar, but he 
may be said to have been specially concerned to make the merits of the Japanese 
and Chinese worms known. Dewar, on the other hand, observes that the mere 
fact that tasar rearing, spinning and weaving are village industries, often com¬ 
bined with agricultural pursuits, gives them an interest to the administrator. 
The aboriginal or low-caste people who rear the tasar worm and gather the 
cocoons live in the most remote and jungly villages. The weavers form com¬ 
munities in the towns which are not too far from the jungle tracts. Dewar 
remarks, in his chapter devoted to the history of tasar, that the earliest record 
of its appearance in the Central Pro vices “ would seem to be that of Chanda 
district, where in 1775, imder the Mahrattas, the monopoly of rearing silk¬ 
worms and making icwar-silk was farmed out by the ruling power, just as is 
still done in some Feudatory States.” Sambalpur and Chanda are the chief 
districts in the production of tasar, with Raipur and Bilaspur taking good second 
places. During the latter half of the 19th century the Government of India 
made repeated efforts to extend and improve the production in the Central 
Provinces, but with little practical results. Dewar reviews the various efforts 
that were put forth, and his Monograph will be foimd of _ special value and 
interest in that respect. Paranjpe {Ind. For., 1902, xxviii., 192-6) gives a 
sketch of the life-history of the iasar-worm in Bhandara. 

Mukerji (Monog., l.c.) observes that there are several classes of cocoons which 
go by the generic name tasar. Those recognised in commerce, according to the 
quality of their silks, are:—(1) The Yamamai cocoon of Japan 

; (2) the China tasar (a. pe.ynyi); (3) the muga ot Assam (. 4 . ; 

and (4) the Bengal tasar {a. papMa). All the other wild silks, he tells us, are 
in Bengal grouped under the name hharuas. Of the commercial forrns mentioned, 
the Bengal tasar has the greatest length of fibre, though it is inferior to that of 
the other three. The Yamamai is so highly prized in Japan that, by law, capital 
punishment may be meted out to any person exporting the seed-cocoons or eggs. 
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INDIAN EESULTS anther^ea 

The silk afforded by its cocoons is almncsf «q Tasar 

tasar cocoon is smaller than the Beno-al and ^ mulberry. The China Ohiina 

550 metres as compared with 700 

is much greater with the Bengal than the Chin a i amount of waste 

higher^S per cent, in BengaKr 
“The Bengal tasar cocoon has 

cocoon. The tenacity of the ' have ’ e the donbl#f?f China tasar Indian {Tasar. 

s.»L“ 's 1-* 

bJ;";kTS T.«toi«.i 

duetiou and manufacture and discussed personallv wdh centres of iasar pro- Reports, 
of importance. The report opens wSrthXS. -!l * 1^0 M 
declining almost e%^erywhere although the rlAmartr? ? * * industry is 

increase^’in Bengal. owiS the general 

which has brought into proniinent^iaotiee tasar cloths a^wellTs Sk clotW^^He 

J''o,TooS4Vo°wtavlzr^^^^^ 

on tow-weaving in Bengal. Of the Central Provincis; hfreSs thT^Hs 
purely a village industry, except in Sambalpur and Bilasnur bS tlt t tw» 
probably not more than 2,500 tasar weavers all told. The weaverf he exTa^ 

Tstey bul thTtr ear/ ?' 5;°°'^°"® of th’^k 

austry, but that the rearers are agriculturists who give but a portion of their 

time to tl]^ production of cocoons, and the number so engaged fluctuates verv 

greatly. Roughly, he estimates that the number of persons coLerne^ ^ 

cocoon rearmg may bo about eight times the numbe? of those engigtd S 

weaving. There would be in Bengal, therefore, by that estfmite /nTnnn 

persons, and in the Central Provinces 20,000 persons who ob+«^r,^?^ ’ 

portion of their annual earnings from t/rsillc'^ 

the fo&gX°betl«o deductions, amongst which Prac^ical^ 

(1) That the wild cocoons are the richest in silk. 

+1 PA That Singhbhum is the district best suited for to^ar-silk rearing Further 
tiiat the wild 5armmM^a worm of that district is the best of all, follo\ved by the 
muda muga, also of feinghbhum, then by the muga of Moui*bhanj ^ 

+ ^ wild state, Chanda and Blmndara cocoons are inferior 

to those of Baipur, Bilaspur, bambalpur, and of the Bengal tasar districts while 
<^o<20ons of Chanda and Bhandara are the worst of all. 
m Ja coioons!^ deterioration is more marked in the case of hanela than in 

(o) That the main cause of the decline of the indiistrv iq fliA 
as grassme, which affects weak worms more than strong ones, and worms feeding 
on low bushes more than those feeding on high branohfs of treTs ® 

(b) dhat grassme bemg caused by irregularity of season, such as heaw 

S^ThTni: oTgofd sefr''*^ 

(7) That degeneracy of tasar worms runs mainly along two lines inferior 
^ ei’/e and flimsy in structure) being purpoself- reserved for seed, 
cocoons fotchmg a higher price ; and semi-domestication 
, 0 ^%^ . liomo-grown cocoons for seed instead of wild ones, 
not readity sometimes helpless, as wild cocoons are often 

eetabffientSTZ"l®/«l®f‘'‘®‘^ to revive the industry, Mukerji proposes the E«vlvalot 
San troM f/ ^ two model tosar-rearmg nurseries in Bengal; the propagation of Industry. 

Wt reservation of certain 

u* from which the model establishments would 

perio^oally obtain fresh seed suppHes. With a statement of continuous resea^h 
?®. ** 1 ®* implied by the numerous reports thus briefly 
m^cated, it ^ be hardly fair to afSrm that the backwarduMs of the 
mdustry is a direct expression of the apathy of all concerned. 
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MANUPACTURB OP TASAR.— Kukerji {Monog,, Ic., 1903, 104) 
points ont that it is strange the cocoons should be gathered in the 
jungles of Singhbhum, Manbhum, Sonthal Parganas, and even of Assam, 
and brought down to the filatures of Murshidabad for reeling. To secure 
improvement the todar-silk reeling and weaving industries should, as far 
as possible, be estranged from the corresponding mulberry industries, and 
be developed on their own lines. There should, for example, be no diffi¬ 
culty in establishing tasar factories in iasar-gio'wmg districts, where labour 
and fuel (both coal and wood) are abundant and cheap. He then adds, 
“ A tasar reeling and weaving company organised on European principles 
and working in the tosar-growing districts is likely to have a very 
prosperous career before it.” 

In exemplification of these views he then deals with the industry 
district by district. Of Murshidabad, he says the tasar cocoons are 
reeled in European filatures, chiefly at Bajarpara and Narayanpur 
factories. Of Hughli, Jahanabad Sub-division, he speaks of some 350 
families being engaged in tasar and mixed tasar and cotton weaving. 
Of Bardwah, tasar spinning and weaving are carried on by some 228 
families. A certain amount of weaving is also practised for which yarn 
is imported. Of Midnapur, he observes that cocoons are found in the 
jungles, especially at Mourbhanj and Dhalbhum—the hardest kind are 
preferred. The cocoons are reeled locally and also spun and woven. Of 
Birbhum, he says the tasar industry is followed by some 300 families, 
the cocoons being reeled and the cloth woven locally. Bankura has 
long been famous for its silk industry, but the tasar manufactures are 
not very extensive. The most important fabric produced is known as 
hethe. This is made from pierced cocoons, is coarse but cheap. Of 
Bhagalpur, the cheap hafta cloth is far better known than the hethe of 
Banlcnra. About 2,000 weavers (both Hindu and Muhammadan) gain a 
livelihood by producing various tasar textiles. The cocoons are imported 
from the Sonthal Parganas, etc., and sold at Nathnagar at rates of 80 
to 260 to the rupee, according to quality—pierced cocoons fetching only 
from 100 to 400 to the rupee. The yield is about one tola of tasar silk 
from 15 to 20 cocoons—and eight to ten tolas of tasar silk will bring in 
about a rupee. In the haftas the woof is usually cotton and the warp 
tasar silk. Of the Sonthal Parganas, Mukerji says that the cocoons 
are reared throughout the district for export to Murshidabad—the local 
reeling, spinning and weaving are practised to some extent, especially 
in the Godda Sub-division. Of Hazaribagh, Ranchi and Palamau, 
he remarks that there is no tasar weaving, but that a considerable 
industry exists in rearing and exporting the cocoons. The pages devoted 
to these districts will accordingly be found to contain many useful par¬ 
ticulars regarding the methods and seasons of the operations concerned. 
Of Singhbhum, he remarks that there are only a few tanti (tasar) weavers, 
and the cocoons are reeled by hand by the weavers themselves. The 
dhutis or saris so made are largely exported to Dacca and Lower Bengal, 
and fetch from Rs. 3 to Rs. 4. But if weaving be unimportant, the 
rearing of tasar cocoons is an industry of considerable magnitude in 
Singhbhum. The tasar weaving of Manbhum is, on the other hand, 
of considerable value. There were at the last census 12,911 tantis or 
tasar weavers, and Raghunathpur is the most important centre. The 
tasar weaving of Gaya is also fairly important, though the cocoons are 
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no longer locally produced owing to tlie curtailment of tlie forests. Of Orissa. 
Balasore,^ Puri and Cuttack^ Mukerji observes tbat the industry of 
tasar weaving is not an important one, though the rearing of the worms 
and production of cocoons are largely pursued. 

III. Anthepsea assama, Westw .; Fa, Br, Ind, (Moths), i., D.E.P., 

20; Hugon, Silk and Silkworms of Assam, Proc, As, Soc, Beng., 1837, 

26-37, t. vi.; Warnford Lock, Journ. Soc. Arts, 1880, 610; Geoahesan, I?’ 

Silk in Ind., 1880, 161-5; Wardle, Wild Silks of India, 1881, 55-61; ® 

also in Journ. Soc. Arts, May 1885, xxxiii., 676; Stack, Silk in Assam, 

1884, 5-9; Rondot, VArt de la Soie, 1887 ; Cotes, Ind. Mus. Notes, i., 

168-73; AUen, Monog. Silk Cloths of Assam, 1899, 3, 10-6; also Gaz. 

Assam,, viii., 158, etc. 

This is the muga (munga) silkworm of Assam, a name said to have Name, 
been originally given because of the amber colour of the fibre, and hence 
frequently used to denote any wild silk*—thus eri-muga, tasar-muga and 
katkari-muga. It is met with chiefly in Assam, but its area extends east 
to the Naga hills, including Sylhet and Cachar, and south to Tippera Distribution, 
and the mountains of Burma. It has also been recorded as far to the 
west as the valleys of Kumaon and Kahgra, and a special insect mentioned 
from Pondicherry, and named A, perotteti, has been accepted as a form 
of mTUfa. 

Historic Records. — It seems probable that the first mention of this silkworm History, 
and of its silk occurs in 1662 in connection with Mir Jumla. But it must long 
anterior to that date have been Imown in India, since Tavernier [Travels Ind.y 
1676 (ed. Ball), ii., 281) makes special mention of the Assam silkworms that 
remain on trees all the year; and he does not suggest that fact as being a 
novelty, but rather implies that it was well known. He may, of course, be 
alluding to the tasar silk, but in that case the locality Assam would hardly be 
correct. The collection of oflicial papers issued by the Bengal Board of Trade 
in 1819 makes mention of the “ mooga^‘‘ being ‘‘the most common and plentiful, 
the thread coarse but winds easily. The gutis are sold direct from the forests.” 

This is mentioned separately from “ tussah,'' terrah,'" honbunda,'^ dabha” 
huggoy ” and “ tarroy ” silks, so that it very possibly was intended to denote 
the muga proper. In the Dictionary will be found numerous references to papers 
by Buchanan-Hamilton, Jenkins, Hugon, Heifer, Brownlow and Stack—all of 
whom have afforded interesting particulars regarding this silkworm and Assam 
silk generally. 

Domestication, —The mttga exists in a state of even more complete Domestica- 
domestication than is the case with the tasar —the eggs are hatched and tion. 
the cocoons spun within doors, and while feeding on the trees the worms 
are carefully supervised and protected from their enemies. When they 
have finished eating they are removed from the trees and carried off to 
the rearers’ houses in order to spin their cocoons. The worm is multi- 
voltine, has five generations during the year, but of these only two or at 
most three are used by the rearers. The people of Upper Assam annu- upper Assam, 
ally import their seed-cocoons from Kamrup for their cold-season and Kamx’up seed, 
spring crops owing to the fact that the worm soon degenerates in the 
Sibsagar district, and hence no seed-cocoons are retained from the last 
brood of the season. This is said to be due to the fact that in Lower Assam 
the insect is fed mainly on Litsma poli/antim, the sualu or howalo, [0/. 

D,E,P,, vi., pt, iii., 176; Allen, Monog,, l,c, 14-5.] 

Food-plants, —The muga worm feeds on a fairly extensive series Pood- 
of Jeaves, the most important being species of laurel, such as the sum, plants. 
Maeii/ikis odoratissi ma. But other trees may be mentioned :— Cinna- 
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momum oUttsifoUum, Michelia Champaca, Symplocos grandi- 
flora, and several species of Litscea. In Lower Assam it is also largely 
bred on the sualu, Tetr anther a monopetaZa. The most important of 
these food-plants is the sum {Ind. For., 1879, v., 35-9, 202-21). 

Life-history. —The cocoons intended for breeding are placed in trays 
and hung up safely in the house. In a fortnight’s time during the warm 
months, and three weeks in the cold season, the insects come forth. _ The 
females, recognised at once by their bulkier bodies, are ^ immediately 
secured by a thread passed round the thorax behind the wings and tied 
to a short length of straw hooked on to a line stretched across the room. 
The males are left free, but usually sufficient number consort with the 
female prisoners. Each female produces 250 eggs in three days. All eggs 
laid after then are rejected, and the moth dies about the fifth day. The 
pieces of straw, with their attached eggs, are then taken down and placed 
in baskets, covered with cloth, and the room in which stored is heated m 
winter, but kept dark as much as possible. In summer it is not necessary 
to retain the eggs within doors at all, and the straws may, therefore, be 
carried at once to the trees, due precaution being taken against undue 
exposure to sun, rain or dews. Generally, however, the worms are hatched 
indoors. They pass through four moidtings, and, when full grown, measure 
about five incbes long. While feeding, if the leaves get exhausted, the 
wornis are picked ofi and carried to fresh trees. The ■worno.s of their own 
accord, in fact, descend from the tree and are caught by a trap of straw 
or plantain leaves tied around the stem, and thus are easily picked up and 
carried by the attendant to fresh trees. It is said that if placed on a tree 
the leaves of which have already been devoured, they refuse to ascend. 
When they have eaten all they desire, the worms are carried ofi and made 
to spin their cocoons in the rearers’ houses. Trees from three to twelve 
years old are considered the best; older are avoided, as they harbour 
ants, and the lichen and moss on their branches impede the rapid move¬ 
ments of the worms. But the greatest enemies of the muga are crows, 
kites and many other birds by day, and owls and bats by night; constant 
watching is thus necessary, and abundant and continuous employment 
thus afiorded to the young, old and infirm members of the family. 

The periods and stages of the insect’s life are as follows hatchmg, 
from 7 to 10 days; feeding, from 26 to 40 days; spinning, from 4 to 7 days, 
resting within the cocoon, from 14 to 21 days; and life as a moth, from 3 
to 6 days. Tbe variations in time indicated are largely a consequence ot 
the season of tbe year or brood of worm under record. Tbe_ cocoon is 
fawn-coloured, large, tbin, devoid of tbe suspensor, so cbaracteristic of tbe 
tasar ; and tbe short period spent witbin tbe cocoon, when taken in con¬ 
junction witb tbe more tractable babit of tbe insect generally, 
tbis a very mucb more desirable form of silkworm than the tosar. _ibe 
cocoon is about If inch long and 1 inch in diameter. In colour it is of 
a golden yellow, but there is usuafiy a percentage of dark cocoons m 
every brood, for which no satisfactory reason has been assigned. 

Reeling and Spinning.— is simple. The witbm the 

cocoons are killed by exposure to tbe sun or by fire. Thereafter they 
are boiled in an alkaline solution. Erom 7 to 20 filaments we rolled 
together between tbe palm of tbe right band, drawn across the tbjgn, 
while tbe left band works tbe reeling apparatus. Tbe whole ot the 
silk may be unwound except tbe innermost layer next to tbe chrysalis. 
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The quantity of silk afforded varies according to the brood. The cold- 
weather insect gives the least, and is accordingly nsually reserved for 
breeding, only the inferior cocoons being spun. 

the rnwg^a cocoon is, however, rejected as useless. The floss Carded 
^ /I ® of the cocoon, before reeling is com- and Spun. 

^ remains around the chrysalis, and the cocoons from 
which the moths have escaped m breeding, are all reserved to be carded 
and spun and the by-product thus obtained is called era and is often 
mixed with the en silk—the product of the next species (see pp. 1013,1021). 

P thread varies according to quality from Manufac- 

^ Rs. 8 to Rs. 12 per seer, em or spun thread being sold at half these rates, tur^ 

The cloth woven from yarn has a bright-yellow colour and a pretty now 
g OSS. It stands washing much better than any other silk, keeping its 
gloss and colour to the very last. It is usually sold in pieces of 6 yards 
long and 4 feet broad, the price varying from Rs. 1-8 to Rs. 2 per square Price, 
yard. There is no large market where either thread or cloth can be 
purchased, but the headquarters of the industry is the district of Sibsagar sibsaear 
in Assam, more especially the Sub-divisions of Golaghat and Jorhat. The 

or for export to Persia—it is too dear for the English and Continental 
markets-the price quoted being Rs. 6 to Rs. 12 per seer. There is no 
means of knowing the total production, but it has been estimated that the 
exports come to about 280 maunds a year. 

Champa and Mezankuri mugas are only the silks of the worm Mezankuri 
^tained from insects fed on the trees of these names —Miclielia Silk. 
C/tamjHrea for the former and Litsoea citTtaa for the latter. Moriani iioriaui 
IS the chfef locality for the mezanhuri silk. The champa sUk seems almost 
quite forgotten to-day but it was the fine white silk worn by the Ahom 
tangs and nobles of .^sam m former times. Buchanan-HamUton (in 
Montgomety Martin,_ Gaz. of Assam, 1838, iii., 679-80) speaks of the 
medangg^i silk_ constituting the dress of the higher ranks, “ most of which 
are dyed red with lac but some are white.” Untfl quite recently it could 
be said tout the muga silk was the material of dress with the middle 
cifliSSGS ot Assexu. 

ly* Attacus pieinl, Boisd., Ann. Soc. Entom. Fr., 1854, 755: D.EP 
Phal(W^nthm Eoxlurgh, Trans. Linn. Soc., 1804, vii., 42-8, t. 3; also>Soc. vi., pt!’iii., 
Arts London, 1^6,^xiii, 414; Buchanan-Hamilton, Stat. Aoo. Dinaj., 214 • 162-83. 

S'y- 1837, 23-6, t.v,- Geoghegau, Silk in India, 

166-9 ; Stack, Silk %n Assam, 1884 ; Wardle, Wild Silk of India, 48-56 • 
also Journ. Soc Arts, 1886, xxxiii., 676 ; Cotes, Ind. Mus. Notes, i., 163-7 i 
Mukerji, ffawdboo* of Sencult., 1899, 184r-94 ; Allen, Monog. Silk Gloih of 
^ssam, 1899, ^10 ; Mukerji, Monog. on the Silk Fabrics of Bengal, 1903, 

138 46. ^ The En Silk, Assam Silk, Palma Christi Silk, etc. The m, Name. 
enm, annd%, etc. 

+ 1 , \ commercially this silk is obtained from Assam, Distribution 

though Roxbuigh and Buchanan-Hamilton speak of it as if in their 
time It had been confined to Dinajpur and Eangpur. To-day it is found 
throughout Eastern Bengal in the districts Purnea, Bogra, Jalpaiguri, in 
addition to Dinajpur and Eangpur. It is also not uncommon in Dar¬ 
jeeling, ^ Nepal, Kumaon, Gaya, Shahabad, Chittagong, Puri, and its 
cultivation has recently been attempted in Upper India, 
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The textile sold in India under the name “Assam Silk” is almost 
invariably the produce of the insect here indicated, though of course muga 
silk is very much more restricted to and characteristic of the valley of 
Assam. This is the silk with which the poorer people of Assam used 
formerly to be almost exclusively clad, while the muga silk (which in 
India is often classed as a special grade of tasar silk) was that (as already 
mentioned) employed by the middle and upper classes. 

Historic Records.—Perhaps the earliest European record of this silk is of the 
date 1676, when the agent of Port St. George wrote that large quantities were 
produced in Goraghat. Milburn (Or. Comm,, 1813, ii., 244) gives particulars 
of what may be accepted as the first European transactions. The cocoons, he 
observes, are remarkably soft and white or yellowish, and the filament so ex¬ 
ceedingly delicate as to render it impracticable to wind off the silk ; it is therefore 
spun like cotton. Roxburgh gives particulars furnished by his correspondents : 
Atkinson of Jangypur, Glass of Bauglipore, and Creighton of Malda. These 
names, and the localities with which they are associated, are interesting as 
forming links that connect the early records. The last-mentioned observer 
speaks of the worm as reared entirely in the houses of the people. AtlLinson 
refers to his endeavours to reel the cocoons and to his discovery of this being 
impossible- Plugon and most other authors say the cocoons are softened by 
being heated in a solution of the ashes of certain plants. They are then 
opened out by the hand, the chrysalids extracted, the fiattened-out cocoons 
washed, kneaded in the hand, sun-dried, and then crudely drawn out into 
threads and spim. Brownlow, who half a century later conducted experiments 
on a large scale, tells us that the cocoons may be softened before being carded by 
being placed in a solution of cow-dung and water. Most writers mention the 
circumstance that hot water injures the fibre and that both the carding of the 
cocoons and the washing of the fabrics should be done, as much as possible, in 
cold water. Coming to modern times, Sir Thomas Wm’dJe says, “Abandon all 
idea of reeling eri silk ; the cocoon is too soft, and the fibres niingJed together too 
irregularly, to afford any hope of successful reeling commercially. Produce 
it on a large scale, comb and spin it and the success is complete.” 

Food-plants. —The food-plant of this silkworm, as the name of the 
insect implies, is the castor-oil or palma christi {Hicvmis commtmls). 
There are two forms of that plant grown for this purpose, a green- and a 
red-coloured. But there are other food-plants, such as Metero-panaoc 
fragrans —^the Jeeseru —of Assam ; AUantIms excelsa, Coriaria 
'ne^^alensisy Gmelma (irborett, €iirea,% ZmvtJioooyhvm 

aUiUmi, and Zizgphus J'ujuba. Of these the two first mentioned are 
by far the most important (see p. 915). 

Life-history. —The eri worm is multivoltine and reared, as already 
observed, entirely within doors. The castor-oil plant in Assam and 
Eastern Bengal is allowed to grow spontaneously in the rearer’s back 
garden or on any unoccupied land in the neighbourhood, and no attention 
is paid to it. The tending of the worms goes on all the year round, and is 
accomplished by the females of the household. As many as eight to 
twelve broods have been recorded, but those actually reared are about half 
that number. In fact the autumn, winter and spring broods, or those that 
spin their cocoons in November, February and May, are most highly 
valued. The broods of June to September are only reared for the purpose 
of perpetuating the stock. The stages in the life of the insect are as 
follows:—^hatching, 7 to 15 days; feeding as a worm, 15 to 32 days; 
spinning the cocoon, 3 to 6 days; resting within the cocoon, 15 to 30 days; 
and lastly, life as a moth, 3 days. The range indicated is due to the 
influence of the seasons. 

Crop. —Mukerji estimates that from an acre of castor-oil plants it 
would be possible to obtain from 60 to 90 seers of pierced cocoons a year. 
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The price of these would he about Es. 60. But in this way it will not 
pay. It IS when grown on odd bits of land and the worms reared and the 
cocoons spun by the women, during their spare moments, that the industry Position ot 
becomes profitable. _ Until the price rises materially, it wiU probably not 
pay as a separate industry. But as a supplementary crop it is very 
remunerative, and the insect is more easily reared and is less expensive than 
the mulberry worm. Since the cocoons cannot be reeled, there is no ohiect 
in hilling the insects within them. In every instance, therefore, they 
Aould be allowed to escape. Green eri cocoons, that is to say, cocoons LivoOoooons. 
TOth live chrysalids, sell for 500 to 800 to the seer (2 lb.). If they are waigw. 
killed and dried in the sun, 1,500 to 2,500 go to the seer. When the 
insects have escaped (pierced cocoons), 3,000 to 7,000 go to the seer. In 
other words, while a maund of pierced cocoons may fetch Rs. 100 the 
same weight with the chrysalids inside may only realise Rs. 20. 

The eri cocoon, it is said, has been success- Carding 
fully reeled in Italy, but from time immemorial it has in India been 
opened out crudely, then spun. No sort of information can be furnished 
as to the extent of the manufactures nor the probable margin available 
for export. Mention has been made of a traffic in cocoons from Goalpura 
to Calcutta of 400 to 500 cwt. yearly. The spun thread, though eoLe, 

IS woven into textiles that are exceedingly durable (seepp. 1011,1021). 

In fact en silk is stronger than wool, cotton or mulberry silk. But the 

European trade demands white eri cocoons, and this somewhat restricts 
the supply. 

Manufactures.— thread and cloth are largely traded in all over M:aimfat>. 
ssam and Cachar, though the effect of the imports of Manchester cotton tures. 
goods has been to largely displace eri as an article of clothing. Hugon 

tbe cloth being exported to Lhasa by merchants Exports. 
knoTO as Kampa Bhotias,” but he adds this trade has entirely died out. 

t^oughout the whole range of the southern hills, from 
the^ Mikm country to the Garo, en thread is in great request for the weaving 
of those sriiped cloths in which the mountaineers delight. The Mikirs 

themselves, but the handsome 
and durable cloths worn by the Khasias and Santengs are woven of thread 
procured from the Mikirs. T. N. Mukharji {Agri.Ledg., 1894, No. 19) 
lefers to the fact that withm recent years a new market has been found ifowMariet. 
for the cloth in supplying suits of clothes for the Europeans and Natives 
of India The supply, he adds, is not equal to the demand. Efforts have 

V P"*® and Assam 

and even in the United Provinces, but so far with indifferent success. A 

more recent and in some respects fuller account of the eri silk industry, 

11 be found in N. G. Mukerji s Monogra'ph. He there gives details of the 
to-day in Bogra, Rangpur, Jalpafguri and Maimen- 
g . bp^king of the increasing demand, he observes that this is now increasing 
Demg met by imitation eri, made out of waste mulberry ailV He then 
present little skill is brought to bear on the production of eri 
silks either in Assam or m Eastern and Northern Bengal. The spinning 
might be more uniform and the weaving more varied and artistic. 

INDIAN SILK PRODUCTION AND MANUFACTURE. 

In official statistics of filatures and mills, all village industries are dis- Silk 
regarded anq returns furnished alone of factories, etc., that employ twenty- Production. 
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five or more hands. This gives an unnecessarily low and imperfect con¬ 
ception of the interests involved, since here and there thronghont India 
and Burma there is a fairly extensive village or domestic industry in 
rearing, reeling and manufacturing, entirely disregarded by official 
returns. Moreover, recent statistics would seem to mark a serious decline, 
whereas the explanation of the shrinkage shown is largely the discon¬ 
tinuance to chronicle certain factories. 

Filatures, Mills, etc. —^According to the latest volume of the Finan¬ 
cial and Commercial Statistics, there were 75 silk filatures in India in 1904, 
employing 9,526 workers, all in Bengal. There were also in the same year 
11 silk mills, employing 2,964 workers, distributed thus :--in Bengal, 
8 mills with 1,465 employees ; in Bombay, 2 mills with 1,299 employees ; 
and in the Panjdb, 1 mill with 200 employees. According to the Imperial 
Gazetteer (1905, iii., 209) three large silk mills (two in Bombay and one 
in Calcutta) are worked by steam-power and are almost exclusively con¬ 
cerned in catering for the Burmese market, a trade that was formerly 
concentrated in Glasgow but is now mainly in the hands of Indian and 
Japanese manufacturers. “ The Bengal factories of to-day largely work 
up tasar silk in place of preparing the horah silks formerly turned out 
by them; they are owned and managed by Natives and do not employ 
European machinery. Besides Reregistered mills and factories, numerous 
weavers own one or two looms worked by themselves and their families. 
Silk-weaving seems intimately associated with Gujarat. From one end 
of India to the other Gujarati silk-weavers may be found, speaking a 
dialect of Gujarati or using Gujarati names for most of their appliances 
and for the textiles they produce.” 

The extent and location of the silk interests may now be indicated :— 

BBNQAL (see p. 1019).—^This, as already stated, is the preat centre of the 
silk-reeling industry. Formerly a large trade also existed in the manufacture 
of corah {horah) silks—^plain undyed silk piece goods, the demand for which has 
fallen off very greatly in consequence of the greater popularity of Japanese and 
Chinese silks; but.at the present moment the traffic in the Bengal corahs seems 
reviving. [<7/. Indian Art at Delhi, 1903, 302-7.] Mukerji says, in hie Mono¬ 
graph, that with the exception of Chittagong Division, all the other portions 
of Bengal have a silk-weaving industry. The following particulars may be given 
of the chief centres:— 

Presidency Division. —The industry is confined to Murshidabad. Mulberry¬ 
growing, cocoon rearing and reeling, as also silk-weaving, are all practised, and the 
town of Mirzapur produces the most superior fabrics in the whole of Bengal; but 
Baluchar and other centres are also famous, especially for artistic and brocaded 
fabrics. The trade in reeling is mainly concentrated in Berhampur and Jeaganj, 
and there the wealthy merchants reside. During the last decade the industry 
seriously declined, both in cocoon-rearing and corah-weaving. The census of 
1901 shows 41,615 persons dependent on this industry in Murshidabad against 
55,142 ten years previously. 

Bardwan Division. —Silk-weaving is carried on in all the districts. Babu 
Sukumar Haidar gives an interesting historic sketch of the silk industry of 
Jahanabad, in the Hughli district, during the seventeenth century. In the 
Bardwan district silk-weaving is mamly carried on in Katwa and Kalna Sub¬ 
divisions, but not in Raniganj. The cocoons reared in Midnapur, and even from 
all parts of Howrah, are utilised in the looms of Chandrakona. In Howra the 
silk-rearing industry is of nodnor value, but the silk-weaving of Banlmra is of great 
importance, even more so than the rearing of cocoons and the spinning industries. 
It is a curious circumstance that the East India Company should have striven 
for years to establish Hughli as the centre of their silk industry and have failed 
to induce the weavers to settle in that district. 

Bhagalpttr Division. —^In Maldah, cocoon-rearing and silk-spinning are carried 
on more or less extensively throughout the district, while silk-weaving is con- 
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jwntrated at Sahibganj, at Shahptir near Bholahat (silk factory belonging to a 
French Company), at Sajapur, near the ruins of G out, and at Maldah. The silk 
mdustry of Maldah has in fact slowly but steadily improved during the last 
decade, and the cemus figures show 43,498 persons as employed in 1901, as com¬ 
pared "mth 42,896 in 1891, but this improvement, as in the case of Murshidabad, 
liajshahi and Birbhum, has been mainly in the department of weaving, 

EASTERN BENGAL AND ASSAM.—Rafshahi Divisloa. —Mulberry cultivation, 
cocoon-rearing, silk-spinning and silk-weaving are still regarded as industries of 
very considerable importance. But to feed the European silk factories, cocoons 
are imported from Maldah as the local supply is insufficient. The chief centre of 
^irmmg and weaving is at Mirganj—and the best matka silks are turned out at 
Bakxa. The principal trade centre for yarns and fabrics is a portion of the 
Sadra station of Bampur Boalia. Bogra cocoon-rearing (a greatly depreciated 
industry) depends entirely on the neighbouring district of Rajshahi for the 
disposal of its produce. 

Assam Ka//ey.—-Basu {Agn. Journ, lnd„ ii., pt. i., 22-32) reviews the results 
obtained with the experiments to acclimatise the European silkworm in Shillong 
This was proposed by Sir J. Bampfylde Fuller in 1904 and has ever since been 
pro 80 <mted with much energy. It has been proved that the winter colds have 
proved sufficient to check early and irregular hatching. “ Three years’ experi- 
ence has shown that the climatic conditions of Shillong during April and the first 
half of May, which coyer the rearing season, are not u^avourable to the healthy 
development of the silkworms.” But prolonged wet weather is injurious, and 
it cannot, therefore, be said that the climate of Shillong during April and Mav 
IS wholly free from danger. Great inconvenience has been experienced in drving 
the cocoons during the monsoon, which follows closely the rearing season. *' To 
safeguard this a dr5dng-ca8e has been used, and apparently with success. 

Basil points out that a fairly large field exists for the extension of seri¬ 
culture in Assam. A successful experiment has been performed in Kohima in the 
Naga hills. Manipur possesses a nascent silk-rearing and manufacturing industry 
(see pp. 993, 997). ^ There is thus every reason to believe that the European silk¬ 
worm might be raised in the greater part of the hilly country extending from 
Manipur on the east to the Garo hills on the west. All over the valley of Assam 
there are professional silk-rearers, who have only to be taken in hand and educated 
in the art of safeguarding their worms, in order to secure the foundation for a 
large and important industry. 

UNITED PROVINCES OP AGRA AND OUDN. —Perhaps the earliest attempt to 
organise a modem silk industry in the Dun was made by Capt. Hutton of 
Mussourie in 1856 (Geoghegan, 8ilk in India, 101-19, 131-2). From time to time 
various subsequent endeavours were made, and finally Mr. H. G. Boss, Super¬ 
intendent of the Dun, handed the industry over to Messrs. Lister & Co., Bradford, 
and it is w^ell known that large sums of money have since 1879 been expanded by 
that Company in their efforts to organise a largo and profitable industry. Liotard 
(Memo, on Silk in l7%dia, 1883, 24-34) reviews all the experiments performed and 
the results obtained, and his paper will repay perusal. The story was carried down 
to 1890 by N. G. Mukerji {Bept. of a SeriouU. Tour in the U, Brov., the Banjab 
and Kashmir, 7-14) in his vigorous review of the results attained by Messrs. 
Lister & Co. The next publication of importance is by Yusuf Ali (Monog. on 
Silk BabricSp 1900, 9-25). This sets forth the ups and downs in the industry 
sustained mainly by Lister & Co., and the complete change which has taken 
place from the grande magnanerie to that of tenant rearing. A Savings Bank 
has also been started by them to protect the rearers from the money-lenders, and 
every effort put forth not only to improve the position of the tenants but to 
simplify the superior methods of silkworm-rearing that they were desired to 
pursue. To the energy and determination of purpose of the late Lord Masham 
(formerly Mr, Lister) has to be attributed the present position of the silk industry 
of Horthem India. 

PAN jab. —Baden-Fowell (P6. Brod,, 1868, i, 161-77) gives a full acco^mt of 
the silk industry of this province during the period of which he wrote. In fact, 
though many writers have followed in his footsteps, very little additional in- 
fomiation of any great value has been made public. In 1836 Dr. Gordon con¬ 
ceived the idea of extended silk production. He accordingly planted mulberry 
trees at Ambala, which stiU existed in 1868 (Geoghegan, to. 78-100), It would 
occupy many pages to enumerate all the experiments that were subsequently 
conducted. Mr, Cope made a vigorous effort, in 1854-6, to acclimatise the 
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Kashmir insect in Amritsar, where an abundant supply of leaves from standard 
mulberries were to be had. Passing over many other investigators and adven¬ 
turers in sericulture, we come to the time when Lister <fe Co. commenced opera¬ 
tions in Gurdaspur and Capt. Bartlett in Kangra. But all this has been already 
told so fully in the Dictionary that it seems only necessary to refer the reader to 
that work. [The following publications in sequence of date may assist the 
inquirer :—Liotard, l,c. 34—46 ; Cookson, Monog, on the Silk Indust. Ph., 1886—7; 
Mukerji, Rept. on Sericult., Z.c., 1890; Hailey, Monog. Silk Indust. Ph., 1899; 
Hoshiarpur Dist., Panjab Gaz., 1904, 135-8.] 

KASHMIR. —Lawrence ( Valley of Kashmir^ 1895, 367-9) says that Mirza Haidar 
in his history (A.n. 1536) alludes to the abundance of mulberry trees in Kashmir 
and to the leaves being used for the food of the silkworm. Adams ( Wanderings 
of a Nat. in Ind. (ed. 1867), 198-9, 269) describes the silkworm industry as seen 
by him. Drew {Jummoo and Kashmir, 1875, 409) speaks of the silkworms of 
GOgit being reared in small quantity and of the worm being smaller than that 
of Kashmir. Several writers mention a small wild insect seen on the mulberry 
trees of Kashmir, the cocoons of which were collected and sold. Liotard {Memo, 
on Silk in India, 1883, 46-55) traces the industry to his time and gives tables of 
statistics from 1869 to 1881. The effort made in 1869 by the Maharaja Hambir 
Singh to extend and improve the industry is mentioned by most of the writers 
on this subject. The cocoons raised in 1876 were valued at 1,70,064 (Indian 
rupees). But disease appeared, and the industry rapidly declined until taken in 
hand by Lawrence. In his address to the Society of Arts on April 26, 1896, he 
tells the story of the efforts that had been put forth to resuscitate the industry. 
This is followed up by a series of reports and official correspondence {Agri. 
Ledg., 1898, Ko. 10). In his report, dated September 15, 1900, addressed to Sir 
Adalbert Talbot, Resident in Kashmir, Mr. C. B. Walton, Director of Sericulture, 
narrates the work accomplished during the year. The crop attained came to 
11,019 maunds of cocoons, which when reeled was worth Rs. 7,71,000, which 
represented 100 per cent, on the cost of production. K. G. Mukerji {Rept. 
Sericult., l.c. 1-17) gives many interesting details and practical observations. 
He mentions that he had procured for the State from Signor Susani of Italy, 
100 ounces of purely cellular seed of the three best classes of cocoons. Lastly, 
Sir Thomas Wardle {Kashmir, Its New Silk Industry, 1904) tells in some 
360 pages the rise and present position of the silk industry of Kashmir. 
He gives particulars of the supply of eggs personally procured, and of the 
machinery purchased on behalf of the State and which he had taken out to 
Kashmir and seen established in working order. He also affords details of the 
subsequent results attained. In a note written by the officiating superintendent 
of sericulture, Mr. H. D. Douglas, in 1906, it would appear that in 1903 the crop 
of cocoons was 10,000 maunds; in 1904, 13,000 maunds; and in 1905, 23,000 
maunds. The net profit to the State in 1905 came to 1 J lakhs of rupees, and in 
1906 to over 3 lakhs. In the year April 1905 to 1906, 600 bales of silk of 150 lb. 
weight were reeled. The price realised at the beginning of the year was about 
12s. a lb., whilst later I 65 . were obtained. Last year 10 looms were started to 
produce cloth in competition with Japan, and, these proving successful, 200 more 
looms had been ordered and arrangements made for these to be in worl<ing order 
by June 19, 1906. Thus the revived industry bids fair to be of the utmost 
value not to Kashmir alone but to the British Empire. 

SIKKIM, NBPAL AND KUMAON, BALUCHISTAN, BTC.— Very little infor¬ 
mation exists regarding the attempts that have been made to establish a regular 
silk industry on the Himalaya except at Dehra Dun, to which reference has already 
been made. Further to the west in Afghanistan and Baluchistan there has 
always existed a small industry. Thus Moorcroft ( Travels, 1841, ii., 416) mentions 
that the town of Yang Arekh in Bokhara is supported chiefiy by its filatures of 
raw silk. There are two kinds of silk, white and yellow, exported to Kabul and 
Peshawar. This is the survival of the early traffic from Central Asia to India 
(repeatedly alluded to in connection with Khotan) conveyed down the Indus 
river to Bombay and Surat. 

Speaking of Baluchistan, it may be observed that the present industry is 
due very largely to Mr. Rogers, who, at his own expense, conducted in 1901 
experiments at Kirani near Quetta. The silk produced was so favourably 
spoken of that efforts have been since put forth by Government to extend the 
adventure, the locality selected being Mustung in Khel 4 t, where many villages 
Iqiown to possess large numbers of mulberry trees. His Highness the Edian 
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(under the ad vie© of Major Showers, Political Agent) has entered enthusi¬ 
astically into the scheme of a new industry for his people. In April 1905 
Showers wrote a long official report that not only gives the history of the Khel4t 
experiment but the results hitherto attained, and the opinions of the brokers, as 
also of Sir Thomas Wardle, on the silk produced. These all combine to confirm 
the high expectations entertained regarding the future of the Baluchistan and 
Klheldt silk industry. 

BOMBA K —The silk manufactures of Ahmadabad were famous alike duriag the 
time of its own kings and of its Muhammadan Viceroys. The chief excellence 
lay in the bright colours of the plain stuffs and the strength of the brocades. (For 
Ovington’s account, see pp. 995, 1020). Under the Marathas (1755-1817), how¬ 
ever, Dunlop wrote in 1817 that it was taxed when raw, as it passed through every 
process of manufacture, and again when ready for sale, and was thus so weighted 
that in competition with foreign silks, the local manufacture almost ceased to 
pay and all but died out. Geoghegan {l.c. 35-55) says that the first attempt at 
silk-rearing in Bombay was made in 1795 by Dr. H. Scott. Hove, the cotton 
expert, lived with Scott, but in his Tours for Scientific and Economical Uesearch, 
written in 1787-8, no mention is mad© of silk. In 1679 the Governor of Fort 
St. Georg© recorded in his Diary, of 5th December of that year, his having com© 
across Gujarati silk merchants buying silk for Ahmadabad. It is thus highly 
likely tha.t the raw silk exported from Western India was to some extent at least 
Bengal silk, seeing that there is no evidence of silk-rearing having been success¬ 
fully established in Western India until w^ell into the 19th century. As just stated, 
frequent mention has been mad© of a silk supply drawn to Western India from 
Central Asia, the rout© being down the Indus. The earliest record of cultivation 
in Bombay Presidency is in 1823, when the worm was conveyed from Mysore 
to Dharwar. Shortly after (in 1827) Mr. Giberne planted his garden at Dhulia in 
Khandesh and Signor Mutti opened out his silk farm at Poona in 1829. During 
the first year of British occupation of Ahmadabad (1818) the import of raw silk 
amounted to 11 tons (300 Indian maunds), during the second year it came to 37 
tons, and in 1847 stood at 109 tons. Since then the trad© has witnessed extreme 
fluctuations. Numerous explanations have been offered, such as the rise of the 
cotton traffic—^both local production and foreign imports ; changes of fashion, 
more especially the decline of the demand for brocades by the Kathiawar chiefs ; 
and lastly the growth of the trad© in Chinese and Central Asiatic woven silks. 

There are three chief classes of silk goods produced in Ahmadabad, viz. plain 
silks, brocades, and silk prints. The plain goods are also largely produced in 
Surat, and the markets for these are Kathiawar, B-ajputana, Central India, 
Bombay, the Deccan, the Central Provinces and the Nizam’s Dominions. The 
brocades, as also cloths of silver and gold, are much less used for robes nowadays 
than formerly, but are in demand for upholstery and elephant and other trappings. 

Surat has for long years past been largely concerned in the supply of silks 
to Burma, and a Native of Surat, seeing the advantage of proximity to the Bengal 
silk supply and the facility of export to Rangoon, some years ago organised a silk 
factory in Calcutta to be run exclusively for the Burmese market. But for many 
years past the demand by Burma for Indian silks has shown a decided tendency 
to decline, and an inquiry was instituted as to the cause. It was pointed out 
that in the first instance the silk-weavers of Surat were primarily responsible, in 
that yielding to the recommendations of Native merchants in Rangoon, they had 
gradually lowered their price by reducing the quality until it was recognised in 
Burma that the locally manufactured silks, though more expensive, were in¬ 
finitely more lasting and the colours and patterns more in accord with the pre¬ 
vailing fashion. It was also pointed out that the advances of Emopean com¬ 
merce and the necessities of the people had led to a substitution of cotton for silk 
goods. 

MADRAS. —Brandt {Bisume of the Bee. of the Mad. Govt, relative to the Cult, 
of Silk in the Pres., Oct. 1871) says that no mention occurs of silk in con¬ 
nection with Madras prior to the year 1791—a statement that is hardly 
correct (see p. 1019). Tippu Sultan appears closely associated with the rise 
of the modern industry. A Native of Trichinopoly was by him sent to 
Bengal to learn the silk trade. But there must have existed an industry 
prior to that date, since we read of a present mad© to an Englishman, in 1793, 
having consisted of “ kincobs ” made at Trichinopoly. Dr. James Anderson, 
Physician General at Madras, established in 1771 a plantation of 5,000 white 
mxilberry bushes from Hyderabad stock at Nungumbaukum—^a suburb of 
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Madras—and in December 1790, after many failures, succeeded in acclimatising 
the Bengal worm. It would seem that this insect, subsequently conveyed back 
to Bengal, may have given origin to the name Madrasi, the alternative name 
for the nistri —the :bowi«»j/x e.vmst of Hutton. Dr. Anderson urged that the 
Peninsula, owing to its more equable temperature, had great advantages over 
Bengal. In consequence, a vigorous effort was made by the Madras Government 
to distribute Dr. Anderson’s acclimatised insect to all parts of South India 
deemed likely to prove suitable new areas, and every encouragement was given 
to extend mulberry cultivation. Collectors, surgeons, pa 5 nnasters, etc., became 
superintendents of Government plantations all over the Presidency. About 
this time Dr. Anderson reported a successful experiment to improve the Bengal 
shkworm, 10J grains of silk being obtained as against 6 grains, the average 
outturn in Bengal. Cocoons were wound on the Piedmontese reel and ultimately 
a brilliant white silk was obtained. But it soon began to be believed that Dr. 
Anderson had taken a too sanguine view of the possibilities of the Madras Pre¬ 
sidency in the rearing of silk. All parts of South India were not alike suitable, 
and a uniform climate, that might admit of breeding throughout the year, was 
soon realised as by no means a desirable state of affairs. This story of the Madras 
experiments is very largely that also of many other enterprises in India—ignor¬ 
ance of the conditions upon which alone success depends being the foundation 
of a superstructure of failure and disappointment greatly calculated to retard 
legitimate endeavours. The Madras Government spent £20,000 in four years, 
and a further sum of Rs. 78,736, for the filature constructed at Vellavedu. They 
shortly after advertised their plantations and property for sale, but obtained 

Notwithstanding the failures and disappointments in the acclimatisation 
of the silkworm and the establishment of a silk-reeling industry, the manufacture 
of silk and satin made considerable progress in the Madras Presidency. And 
beyond the Presidency the silk brocades and the plain silks of Mysore are famous 
even to the present day. A century ago Buohanan-Hamilton (Journ. to Mysore, 
etc,, i., 208, 222 ; ii., 263) gave an account of the industry that to this day has 
hardly been excelled for its fulness and thoroughness. Persons desirous of studying 
the subject of sfik in South India could not do better than begin their inquiry 
by perusing Hamilton’s account. -it, 

MYSORE. —In Mysore and Travancore greater success was attained than m 
any part of the Madras Presidency proper. In 1849 Surgeon Smith published a 
report of the silk experiments of Mysore from the date of its introduction by Tippu 
Smtan to the date of his report. Coming down to recent times, the story of failure 
has to be replaced with a record of success. The late Mr. J. M. Tata started an 
experimental silk-rearing farm in Bangalore with a view to resuscitate the in¬ 
dustry. In 1897 he personally visited Bangalore and chose the land for his 
plantation and rearing-houses. He then sent off to Japan to obtain the services 
of a superintendent and a selected number of trained operatives, both men and 
women. It was soon ascertained that the tableland of Mysore approximates in 
climatic conditions very closely to that of the warm zone of Japanese silk culture. 
The services of Mr. T. Odzu were in 1899 procured as manager and the farm was 
started a little beyond the Basavanagudi extension at the village of Yediyur. A 
similar experiment was started by Mr. Partridge at Yellahanka near Bangalore. 
Henceforward we read of steady progress in the Tata Farm, the Mysore authorities 
having made it a grant of Rs. 3,000 a year in return for obtaining permission for 
its utilisation as a sort of school where the Japanese methods of growing the 
mulberry and rearing the insects might be taught to the people of Mysore. And 
it may be added that it soon exercised even a wider influence in connection with 
the proposed new silk farm of Pusa in Bihar. The Mysore farm was al^ visited 
by Major Showers, in order to study the methods pursued. That officer has 
since organised a sflk industry in Khelit (official letter dated April 29, 1906), 
and says, “ I may note here that about the best Indian silk that has reached 
London yet, is that produced at the Tata experimental silk farm at Bangalore. 
A sample of this silk was shown me by Mr. Frank Durant (Durant, Bevan & Co.), 
and he advised our taking that as a model at Mastung. This silk reahsed as 
much as 17a. a pound.” Such high testimony is thus fully expressive of the great 
success attained by the Tata Farm, 

TUB SILK TRADE OP INDIA. 

EARLY RECORDS OP INDIAN SILK TOADB.— Varth6ma {Travels, 1510 (ed. 
Hakl. Soc.), 38) speaks of the silk of Bengal being conveyed to Mecca. In a 
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further passage he discras^ the cotton and siUi goods of Cambay. In a thirA 
makes mention of the eilk being made m large quantities at a place identified as 
having been Masidipatam. These three statements thus exemplify the three 
great centres of the early silk trade of India. Sir George Bir(^ood and Mr 
W. Foster published, in 1893, The First Letter Book of tUBast India Company, 
or a register of the official correspondence from 1600-19. We there re^ ffi 

the commander of the Company’s second v™ 
1605), of provision being made for the purchase of raw silk, but there is noS 
to show that the entry in question denotes that the silk was to be procured from 
India. In subsequent oomruissions of other ships, such as of the date 1609, 
special mention wm made of the Chinese and Persian silks. The former are 
spoken of as Lamlong (Nankmg) and Canton. Persian silk was sent in 1617 
to Swat m exchange for sugar and other Indian commodities. It would seem 
that the Company 8 first efforts at silk manufacture were made in Surat, though 
eyerythmg points to the ra,w silk having had to be carried to the manufacturirs 
of that town (soo pp. 99o, 1017)._ Ifc. W. Poster, in a series of volumes entitled 
Liters Receiyed by the Bast Ind%a Company, 1602 to 1619, affords manv useful 
additional historic facta regarding the silk trade of India. We there Wm that, 
disregarding letters that deal with phina, Japan, Malay, Siam or Straits silks 
on© of tlio earnest mentions of Indian commercial silks occurs in a letter from 
Cambay* (latea lol4, ^ It is there stated that silk used formerly to be brought 
to that city from the interior. On© of the earliest references to Bengal silk occurs 
in a letter from oir xhomas Roe, written at Ajmir, December 1616, in which he 
discourses against the proposal then made to found special factories in order to 
purchiM?© Bengal silks. Ii© says that these are to be “had cheaper at Agra.” 

I am of opinion yom residences are sufficient and best chosen as they are.” He 
then adds that there exists “ Silk of Bengala plenty at reasonable rates ” {B.l.O., 
l,c. IV., 2o0). Su^equently, in 1619, a letter was issned from the factors at Surat 
to those at Minjuhpatam, in which an acknowledgment is made of “ Musters of 
Bengala silk©* roster (Ths JSngUsh ffctctories, 1618—21, 153) furnishes a letter 
from Masulipatam, in which the following occurs, “I am in good hope after some 
small time to furnish you with good quantetyes of that sort of Bengala silke 
which Lawrence W^also hrst, and Robert Young after, shewed you musters 
of in Englmid.” In a further letter, of date 1620, we read of Robert Hughes 
having been deputed from Surat and Agra to organise a factory at Batna, He 
purchased a maund of “ aerbandy ” cocoons, for he adds it is “ the cheapest 
and Biirmt dealing© to buy© the aerbandye and wynd© it of myself©.” Further on, 
doubt is thrown on the advantage of a filature at Batna, seeing that the silk 
cocoons had to be conveyed from “ the cittye of Mucksoudabad (Murshidabad) 
where it is made, which would bee worth bothe labor and charge, for wee are 
assured that there it may be provided in infinite quantetyes at least twenty 
per (‘ont. cdieaper than in any© other place of India, and of the choysest stufe, 
wounde ofT into what condition you shall require it, as it comes from the worme ; 
where are also innumerable of eilk wynderes, expert© workmen, and labour 
cheaper by a thin! thrni else where ” (Ic, 229-30). Bernier {Travels, 1656-8, 
430-40) says, “ There is in Bengal© such a quantity of cotton and sfiks, that 
the kingdom may bo called the common storehouse for those two kinds of mer¬ 
chandise, not of Hindoustan or the Empire of the Great Mogol only, but of all 
the neighbouring kingdoms and even of Europe.” Tavernier (Travels in Ind. 
1670 (od. Ball), ii., 2-3) tells us that in his time Kasimbazar ('‘Cosenbazar ’ ), a 
village in the kingdom of Bengal, furnished about 22,000 bales of silk annually, 
each bale weighing 100 lb. ** The Dutch,” h© continues, ** generally took, either 
for Japan or for Holland, 6,000 to 7,000 bales of it and they would have liked 
to got more, but the merchants of Tartary and of the whole Mogul Empire opposed 
their doing so, for these merchants took as much as the Dutch, and the balance 
remained with the people of the country for the manufacture of their own stuffs. 
All these silks are brought to the Kingdom of Gujarat, and the greater part com© 
to Ahmedabad and Surat, where they are woven into fabrics.” “ The crude 
silk of Kaaimbazajr is yellow.” Bernier says, “ The Dutch have sometimes 
seven or eight hundred Mativw employed in their silk factory at Kassem-Bazar, 
where, in like manner, the English and other merchants employ a proportionate 
numbw.” 

There would thus seem no doubt that long anterior to the arrival of the 
Dutch and English traders in Eswtem Bengal, a fairly large silk industry existed, 
both in roaring the worms, reeling and throwing the silk, and in weaving all 
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maimer of silken goods. The practical silence of Mnliammadan writers on the 
subject is, however, significant, and tends to the conclusion that until the advent 
of the East India Company, little progress was made toward extending and 
improving the Native industry. Of the European traders, the Dutch were 
probably the first to find their way to the Bengal silk districts. It seems in 
fact, to have taken the British the greater part of a century before their knw 
ledge of the Bengal production took definite shape and they had assumed direct 
control. Most of the early books of travel, in discussing silk, speak either of the 
silks of Gujarat or of Masulipatam. Mandelslo {Travels, 1638, in Olearius Hist 
Muscovy, etc., 83) discusses the “ Cotton and Linen Cloaths '' and “ Silk Stuffs 
either conveyed to Surat or worked up there. In fact the British merchants seem 
to have striven hard to make Surat the chief centre of their Indian silk traffic 
•ihough they do not appear to have ever made the attempt to rear the silkworm 
there nor to build filatures at Surat. They carried the raw silk from Bengal 
to their looms. It is, therefore, surprising how Ovington could have written 
his most admirable account of the silkworm to wliich reference has been made 
above (p. 995). 

Sir Henry Yule, in his Biographical Sketch of Sir Streynsham Master {Diary 
of William Hedges, il, app., ccxxxvi.), gives passages from a letter by Master de¬ 
scriptive of Kasimbazar, in which he speaks of all the country being planted with 
mulborry trees. Sh Henry fixes the Company’s establishment of an agency in 
Kasimbazar at 1658 {Lc. iii., cxciv.), though they had occasional agencies there 
m early as 1653. Tiie reader will find much interesting information regarding 
the establishment of the East India Company’s silk industry in the late Mr 
C. R. Wilson’s Early Annals of the English in Bengal (i., 39, 55, 375--8 394 * * 

196, 228, 369). ' ' ’ 

BXPBmMBNTS AT JMPROVBMBNT OF INDIAN S/L/T.—Between the dates 
mentioned for the establishment of the agencies and the records of the Company’s 
erection of filatures in Bengal, there is a gap of a century of which we'^know 
little more than has been indicated. In the volume of Reports and Documents 
published by the East India Company in 1836 (to which repeated reference has 
already been made) much interesting information will, however, be found. It 
is there stated that the trade of tho Company in raw silk was inconsiderable in 
extent before the middle of the last century. The chief places then producing 
silk were ‘‘ Cossimbazar, Commercolly and Rimgpore.” The class of silk pro¬ 
curable was described as country wound. But it was freely admitted that the 
fault of that silk was its inequality, some portions being single, others double or 
even quadruple. Accordingly, in 1757, Mr. Richard Wilder, a gentleman trained 
in every department of tho silk industry, was sent to Bengal to examine into 
the cause of the defective quality of Bengal raw silk. Wilder continued in 
India until Ms death in 1761, and was enabled to lay the foundation of great 
improvements in tho winding of silk. Mr. Joseph Pouchon was appointed to 
succeed Wilder, and he claims to have so improved the reeling that Bengal 
silk became equal to that of Italy or any other coimtry. In 1768 the Court 
of Directors advised tho Government of India that it was to the increase in 
raw silk that they looked chiefly for the means of bringing home their revenue. 
Subsequently tho Court advised the Government that although there was 
no branch of their trade which they more ardently wished to extend than that 
of raw silk, still they could not think of efiecting so desirable an object by 
any measures that might be oppressive to the Natives, and, therefore, no com¬ 
pulsory methods were to be adopted to increase the number of the silk-winders. 
With regard to planting mulberry, it was suggested that deductions from rent 
should be made on lands planted with it so as to amount to a bounty by rendering 
it more profitable than any other article of culture. ® 

But complaints continuing to be made by the purchasers of Bengal silk, 
it was resolved to adopt the methods of winding practised in the filatures of 
Italy and other parts of the Continent. For this purpose the services of experts 
(both English and foreign) were sooiued and located at the Company’s agencies. 
For example, Mr. James Wiss, a native of Piedmont, was stationed at Commer¬ 
colly with four Italians under him, engaged as drawers and winders. Mr. J. 
Robinson was stationed at Bangpur with three Italian experts under Mm*. 
While Mr. W, Aubert, with three expert reelers from Languedoc, was appointed 
to another aurxmg, but Aubert died at Madras in 1771, and thus never reached 
Bengal, The first report on the silks produced was to tho efiect that Mr. Wiss 
had succc^decl ^9 admiration in drawing a tolerahl© silk from the most ungrateful 
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THE EAST INDIA COMPANY 

of croons, the^ sickliest of worms, and under the most imfavourable season 
possible. J ms ^ed to recommendations to improve the stock, both of the worms 
^d the mulberry, and a long correspondence ensued, in which ultimately Drs. 
Roxburgh, Wallich and Lush took part, and which culminated in the attempt 
to adopt the Italian standai'd method of growing the plant in place of the Bengal 
bush system. * 

difficulty in conveying live eggs from Italy to India seems to have 
suggested two alternatives :-^l6t, to get Italian eggs from St. Helena as a half-way 
house; and ^nd, to obtain China stock. In 1771 eggs were accordingly pro¬ 
cured from Chma, and at the same time the Chinese mulberry was brought to 
India. In 1774 it was reported that the Italian method of reeling had been 
so far successfully introduced that it promised in a reasonable time to fulfil 
all expectations. Wiss retired from India in 1776, but was appointed by 
the Company to a post in England by which he was enabled to afford much 
valued advice to the manufacturers in India. It would occupy too much space 
to follow the course of events farther. The purpose in view has been served, 
namely to exemplify the enlightened action of the East India Company and 
the far-reaching efforts which they expended in their endeavours to improve 
and extend the Indian silk production. It need only, therefore, be added that 
irado in Calcutta established in 1832 an experimental filature 
in Howrah for the purpose of instituting comparisons and experiments, with 
a view to impro\'^e the manufacture of raw silk. This was intondod to guide 
the operations of the Company's Residents in the chief silk-producing districts. 

I ^ Under the fostering care, therefore, of the East India Company, the Indian 
silk trade prospered greatly. During the early years of its existence it had 
only Turkey, China and Japan to contend against. Gradually, however, the 
efforts to acclimatise the silkworm in Italy and France, and to engraft sericulture 
among the regular industries of these countries, were crowned with success, and 
India had thei*eby to faco^ formidable rivals. The East India Company gradually 
also found new and more immediate outlets for their enterprise, and silk, in conse¬ 
quence, parsed into the hands of private persons. Discouraged by the lessening 
demand for Indian raw silk, the industry fell behind and degenerated until it 
was hold that Indian silk could not compete with that of Europe. 

Many writers had reported that the cocoons of the silkworm that feeds on 
the leaves of the castor-oil plant could not be reeled, but that the Natives of 
Assam carded these and spim them like cotton (see pp. 1011, 1013; also 
Roxburgh, Ijinn, Soc,, 1804, vii., 45). Up to 1858 no advantage was 

taken of that fact in Europe, but in the year mentioned, the discovery was at 
Ifwt made in England that the silk waste and wild silks of India might bo utilised 
in the maniier mentioned. A now demand arose for these materials, and, in 
consequence, a complete change took place in the nature and location of the 
Indian silk trade. The wMte silk of the village reeling business found a ready 
sale. ^ A market was created for wild silks, and an export trade made its appear¬ 
ance in official returns under the heading of waste silk. Moreover, the reeled 
silk of India, about the period indicated, was recognised as possessing special 
features of its ovtm for which a distinct demand existed. To Sir Thomas Wardle 
is due the credit of having urged, and successfully accomplished, the renewal of 
the efforts to improve the methods of reeling. He pressed for the introduction 
of better reeling machinery, even although M. Oallois had pointed out that he 
had some time previously introduced the TavakMe consono machine, and found 
that the silk made by the ordinary process was quite as good. It has, however, 
been freely admitted that groat improvements might be carried out by more 
care in reeling on the lines advocated by Wardle. 

FORBIQN TRADB- —Milburu {Rise and Prog, of the Silk TradSy in 
Of. Comm,y ii., 244“60) gives the early returns of India, The first consign¬ 
ments of wound silk from India to England were made in 1772, and during 
the five succeeding years the returns of that nature averaged 180,OCX) lb. 
In 1785 they came to 324,307 lb.; in 1795, to 380,352 lb. About this 
time the Company’s purchases were made by contract, and it is recorded 
that a loss of £884,744 had been sustained. The total imports of Great 
Britain in raw and thrown silk were in 1773 returned as 777,373 lb., of 
which, under the heading of raw silk, were 145,777 lb. from Bengal; 
203,401 lb. from China; 187,099 lb. from Italy and Turkey; and 6,190 lb. 
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from otter parts; while under thrown silk, the total receipts were 
234,906 lb. Twenty years later the corresponding figures were, total 
imports 1,261,963 lb., of which (raw silk)—Bengal supplied 736,081 lb.; 
China, 165,435 lb.; Italy and Turkey, 110,276 lb.; and other parts 
8,216 lb.; with fully one quarter of the total consisting of thrown silk, 
viz. 241,954 lb. But shortly after a complete revolution took place. The 
silkworm was acclimatised in both France and Italy, and immediately there¬ 
after the demand for silk in Europe not only increased very rapidly but the 
demand for the Indian fibre declined. The returns of the exports of raw 
silk from Bengal to England about this time began also to manifest a new 
feature, viz., it was referred to two sections. Company’s and Private exports. 
In 1805 the total exports came to 835,904 lb., of which 460,303 lb. were 
made by the Company. In 1825 the total exports were 919,436 lb., of 
which the Company’s share came to 699,230 lb. In 1835 the total exports 
of raw silk came to 727,535 lb., of which the Company exported 721,509 lb. 

From 1857, when the utilisation of waste silk began to be understood 
and practised in Europe, the exports of India changed their character. 
The returns rapidly manifested a decline in value, due largely to the 
growth of the traffic in chasam (waste silk) and cocoons, in place of the 
reeled silk of former times. In 1867-8 the exports of raw silk from India 
were 2,226,201 lb., valued at Es. 1,55,32,290. In 1877-8 the total ex¬ 
ports from India were 1,512,819 lb., valued at Es. 70,35,493 ; in 1880-1 
they were 551,000 lb. reeled silk, plus 788,000 lb. waste silk and chasam, 
valued at 55 lakhs. Thus in twenty years from 1867-8, the exports de¬ 
clined from a valuation of millions to | a million sterling. In 1900-1 
the figures were 560,000 lb. reeled and 1,031,000 lb. waste, with a total 
value of 51 lakhs. 

RAW SILK. 

It is not always possible to refer the trafidc in Eaw Silk to the two 
important sections Wild and Domesticated, but where this can be done, 
the proportion which the former bears to the total will be exemplified. 

Exports. —The following table exhibits the Foreign Exports for the 
past seven years, arranged under the three chief classes, viz. Eeeled Silk, 
Chasam or Waste, and Cocoons. ___ 


Years. 

Reeled. 

Chasam. 

Cocoons. 

Total. 

1900-1 

lb. 659,776 
Rs. 43,02,707 

1,030,623 

8,09,619 

13,976 

9,731 

1,604,276* 

51,22,057 

1901-2 

lb. 727,651 

1 Rs. 57,63,220 

1.165,754 

8,49,948 

42,366 

31,041 

1,935,761 

66,34,209 

1902-3 

lb. 681,852 

Rs. 55,24,418 

1,240,689 

9,66,164 

67,281 

57,181 

1,989,822 

65,47,763 

1903-4 

lb. 624,064 

Rs. 52,51,669 

1,136,666 

9,89,979 

101,686 

1,00,820 

1,862,316 

63,42,468 

1904^6 

lb. 506,318 

Rs. 42,49;181 

761,355 

6,40,957 

86,990 

79,837 

1,343,663 

49,69,975 

1906-6 

lb. 678,460 

Rs. 47,32,832 

1,131,960 

8,43,059 

68,906 

63,788 

1,779,316 

66,39,679 

1906-7 

lb. 777,664 

Re. 69,38,726 

1,095,193 

8,67,700 

70,591 

68,692 

1,943,438 

68.66,018 
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TRAFFIC IN RAW SILK 

Of tliese amounts, the Wild Silks were as follows r—In 1900-1, the 
exports of reeled wild silks were 62,693 lb.; in 1901-2, 16,884 lb.; in 
1902-3, 3,919 lb.; in 1903-4, 10,494 lb.; in 1904-5, 19,287 lb., in 1905-6, 
26,904 lb.; and in 1906-7, 23,990 lb. The traffic in reeled wild silk has 
thus fluctuated very greatly. Of chasam or waste, the figures given are 
much higher,^ and seem to have been on the whole increasing, though in 
1904-5 a shrinkage occurred. The figures were in 1900-1, 447,488 Ih.; 
in 1901-2, 492,113 Ih.; in 1902-3, 626,977 lb.; in 1903-4, 727,545 Ih.; 

1904- 5, 350,514 lb.; in 1905-6, 634,593 lb.; and in 1906-7, 463,440 lb. 
So also the traffic in cocoons seems to have marked an expansion, though 
a shrinkage occurred in 1905-6. Let it be observed, however, the exports 
of this nature are almost entirely wild cocoons. The returns of wild 
cocoons exported were in 1900-1, 13,976 lb.; in 1901-2, 32,940 lb.; in 
1902-3, 53,125 lb.; in 1903-4, 87,952 lb.; in 1904-5, 80,540 lb.; -in 

1905- 6, 46,725 lb.; and in 1906-7, 36,965 lb.; which figures, it will he 
seen, leave very small balances annually that have to he accounted for 
as being domesticated cocoons. 

Turning to the provincial transactions, it may be pointed out that 
practically the whole of the reeled silk exported from India goes from 
Bengal. Of the chasam, it may he said that two-thirds go from Bengal 
and one-third from Madras, the other provinces contributing negligible 
quantities. So also of the traffic in cocoons, two-thirds go from Bengal 
and one-third from Madras, Thus it will be seen the exports from the 
province of Bengal are by far the most important, since, as a rule, they 
amount to three-fourths of the total. Following Bengal come the 
Madras ports, which usually contribute from a fifth to a fourth of 
the total foreign exports. As manifested by the returns of railborne 
traffic, these Madras exports must be Mysore silk carried to the Madras 
port towns by rail, and then exported to foreign countries. But if any¬ 
thing, the Madras traffic seems to be declining, while the exports from 
Bombay are expanding. In 1900-1 the Bombay exports stood at 
10,091 ib,, while in 1906-7 they had expanded to 233,774 Ih. From the 
returns of railborne traffic, the raw silk that drains into Bombay town 
(from which the foreign exports are largely made) appears to he mainly 
PanjAb silk, or silk conveyed into the Panj^b from across its land frontier 
—doubtless to some extent Kashmir siUc. Of these foreign exports about 
three-fourths go to France and approximately one-fourth to the United 
Kingdom. 

Imports .— Perhaps the most significant feature of this aspect of 
India’s foreign silk trade is the circumstance that more raw (reeled) silk 
is imported by Bombay and Burma than is exported by Bengal. The 
figures for the years 1900-7 have been:—1900-1, 2,535,377 lb., valued 
at Rs, 1,01,69,402; in 1901-2, 2,128,483 lb., valued at Rs. 80,96,200; 
in 1902-3, 1,639,189 lb., valued at Rs. 55,16,149 ; in 1903-4,1,544,315 lb., 
valued at Rs. 69,29,527 ; in 1904-5,1,858,709 lb., valued at Rs. 73,41,121; 
in 1905-6, 1,645,696 Ib., valued at Es. 71,19,049; and in 1906-7, 
1,422,467 lb., valued at Rs. 56,80,273. Of these quantities practically 
the whole comes from China and the Straits, the former furnishing about 
four-fifths of the supply. It has often been pointed out that this large 
import trade is mainly a consequence of the cheap freights by the return 
opium steamers to Bombay. But there would seem no doubt that Bengal 
for a century or more had failed to meet the demands of Western India. 
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The Bombay demand was, however, the incentive for the Gujarati silk 
merchants and weavers permeating the whole of India and forming the 
colonies that exist to-day all over the chief silk-producing localities of 
the Empire. It is needless, therefore, to add that out of the imports, 
Bombay takes by far the major portion, only about one-seventh going 
to Burma, while the other provinces take practically no share in these 

imports. n i ■ i 

Thus while Bengal is the great producing province, Bombay is the 
chief distributing centre. By rail and river the Chinese silks brought to 
"Western India are carried not only through the Presidency of Bombay, 
but very largely to the Panj4b and even to the United Provinces. Hence 
it may be said that while Bengal is the chief producing province, the 
Panjab is the chief consuming province of India. 

■ Re-exports. —^It only remains to briefly indicate the re-export trade, 
practically the whole of which goes from Bombay, and is, in consequence, 
Chinese silk. The quantities of foreign silk re-exported during the period 
of 1900-7 were as follows :—1900-1, 97,519 lb., valued at Rs. 1,89,475; 
1901-2, 59,941 lb., valued at Rs. 1,46,265 ; 1902-3, 85,249 lb., valued at 
Rs. 1,62,279 ; 1903-4, 68,131 lb., valued at Rs. 1,40,828 ; 1904-5, 64,622 
lb. valued at Rs. 1,48,729 ; 1905-6, 69,330 lb., valued at Rs. 1,35,045; 
and in 1906-7, 105,288 lb., valued at Rs. 3,78,860. These re-exports go 
mainly to the United Kingdom and Arabia. 

MANUFACTURED SILK. 

Repeated reference has been made to N. G. Mukerji [Monog. 
Silli Fabrics of Beng., 46-82); his chapter on fabrics will be found 
to give every possible detail regarding the rise and present position of 
the Indian industry, the class of goods manufactured, and the extent 
of the trade. He mentions, for example, the Murshidabad silk manu¬ 
facturers turning out many different classes of goods, such as gown- 
pieces, corahs, silk-muslins, handkerchiefs, mathas, imitation Assam silk, 
etc. The last mentioned was specially introduced by Mukerji himself 
as a relief measure, but the success attained has given rise to a hope that 
under a fostering care the silk-weaving industry of Bengal may be 
developed in other directions also.” Speaking of the corahs, Mukerji 
observes that “ these are the cheapest silk fabrics which form the staples 
of export to Europe, where they are used mainly for lining purposes. 
Corahs are generally woven 7 yards by 1 yard, and sold at a rupee (= Is. 4d.) 
per square yard. They are made out of unbleached and untwisted 
thread, and bleached in the piece after they are woven. Corahs are also 
woven 10 yards by 42 inches, like ordinary gown-pieces, and worn as 
saris by widows. Like gown-pieces, corahs are valued by the number 
of warp threads (called shd/i%d), 2,400 warp threads per yard making 
the best gown-pieces and corahs, while 1,200 or 1,000 warp threads per 
yard make the poorest gown-pieces and corahs. The price of corahs 
varies from 6 annas to Rs. 1-8 per square yard.” In the R&oiew of Trade 
of British India (1904-6, 38), the statement occurs : “ The exports ha,ve 
steadily diminished during the last five years, the decrease compared with 
X903_4 being 12 per cent., and what was once a trade of some importance 
is rapidly approaching insignificance.” This has reference mainly to the 
decline in the exports of corah silks, in which there seems some prospect 
of a revival. But at present the exports from India are “ chiefly 
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of tissues woven in Bengal from indigenous silks, for the Bombay mills 
employ imported silk and weave principally for the home markets.” 

^^orts. These again may be best arranged in tabular form under Exports, 
the chiet classes—piece goods, silk goods mixed with other materials, 
thread, and other sorts. 


Year. 

Piece Goods. 

Mixed. 

1 Thread. 

Others. 

Total 

Values. 

1900-1 

yds. 

1,175,924 

152,367 

lb. 

175 

60 



Ks. 

10,96,770 

1,66,197 

Rs. 

630 

850 

12,64,447 

1901-2 

yds. 

854,092 

196,072 

lb. 

257 

81 

--- 


Rs. 

8,90,549 

1,61,507 

Rs. 

2,022 

616 

10,54,694 

1902-3 

yds. 

819,324 

108,951 

lb. 

39 

1,036 



Rs. 

8,30,432 

1,15,095 

Rs. 

314 

S^OIO 

9,48,851 

1903-4 

yds. 

677,225 

151,835 

lb. 

3 

44 



Rs. 

6,51,720 

1,80,169 

Rs. 

30 

760 

8,32,669 

1904-5 

yds. 

535,182 

162,389 

lb. 

264 

80 



Rs. 

5,66,868 

1,80,169 

Rs. 

30 

1,214 

7,48,281 

1905-6 

yds. 

546,030 

136,338 

lb. 

221 


... 


Rs. 

6,10,569 

1,03,390 

Rs. 

1,150 

— 

7,15,109 

1906-7 

yds. 

575,245 

86,740 

^ lb. 

172 

11 

’" . 

. . 

Rs. 

0,02,336 

82,526 

i Rs. 

1,160 

60 

6,86,072 


The exports have thus in rejsent years been steadily decreasing. Decreasing, 
the value of the piece goodgr^exported having shrunk during the 
years 1900-1 to 1906-7 to i®s than one-half. The total value of all 
manufactured goods has ja&ilarly shrunk from 12J to a little under 
7 lakhs. If, however,/&e comparison be carried farther back, the 
decUne is manifested as even still more serious. For the five years 
ending 1895-6 the e^orts of manufactured silks of all kinds were 
valued at 19| lakh^ of rupees. The finer silk fabrics made in India 
are nearly entirely hsed up in the country. In 1904-5 the value*of the Shares of Bengal 
Bengal exports of all kinds amoimted to Rs. 5,76,390, or almost four-fifths 
of the total. The share of Bombay, which means chiefly imported silk 
for the home market, was Rs. 1,34,749, while the balance went from 
Madras and Burrha. Turning to the chief markets, we find that in 1906-7 
the United Kin^om imported Indian goods to the value of Rs. 3,44,850 ; 

France, Rs. 80,136 ; Arabia, Rs. 62,581; North Africa, Rs. 23,229 • 

Straits Settlements, Rs. 55,348; Turkey-in-Asia, Rs. 33,716: and 
Australia, Rs. 12,013. 

/mports.— -These show a remarkable expansion. In 1876-7 they were Imports, 
valued at 68-J lakhs, five years later at 135 lakhs, and a decade still Expanding, 
later (1890-1) 140 lakks of rupees. Since 1900 the figures have been 
as follows :-^1900-l, Rs. 1,66,58,108 ; 1901-2, Rs. 1,48,47,009 ; 1902-3, 

Rs. 1,63,23,232; 1903-4, Rs. 1,83,34,720; 1904-5, Rs. 2,11,81,602 (the 
highest figujre yet attained); 1906-6, Rs. 1,90,15,100; and in 1906-7, 

Rs. 1,82,50,466. The largest quantities in 1906-7 came from Japan, xromjapaa 
Rs. 74,01,060; China, Rs. 33,97,558; France, Rs. 20,19,303; Italy, ow™. 

Rs. 19,84,466; the Straits Settlements, Rs. 1,02,307 ; the United King- 
dom, Rs. 13,95,680; and Austria-Hungary, Rs. 3,06,661; while the chief 
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importing centre is Bombay, wMcb. takes almost tbree-fourtlis, tbe 
balance going cbiefly to Burma. Reviewing tbe trade returns for 1904-5, 
Robertson {Rev, Trade of Ind,, 1904-5, 17) says : “ Piece goods of pure 
silk are cbiefiy of Cbinese and Japanese make, tbe latter predominating, 
and jointly (including re-exports from tbe Straits Settlements) they 
amounted to 16*3 million yards, valued at 102 lakbs, out of a total of 
18*9 million yards, valued at 124f lakbs- Tbe value of tbe silk goods 
mixed with other materials, 43*8 lakbs, is 30 per cent, greater than in 
1903-4. There is also an advance of 25*8 per cent, in ‘ other sorts,’ of 
which tbe value rose by 51*7 per cent, to 42*9 lakhs. This includes 
warp and yarn of Italian silk imported into Bombay for band-weaving.” 
Tbe expansion of the imports in mixed silk and other textiles and in 
thread, warp and yarn, is therefore a highly significant feature of the 
modern silk traffic that gives a useful hint as to the demands of the 
hand-loom workers. 

Re-exports. —Have been increasing in recent years, and in 1904-5 
were not far behind the exports in value. The figures for the period 
discussed were as follows :—1900-1, Rs. 5,33,749 ; 1901-2, Rs. 6,72,841 ; 
1902-3, Rs. 7,33,519 ; 1903-4, Rs. 6,98,160 ,* 1904-5, Rs. 6,01,942 ; 

1905- 6, Rs. 6,47,797 ; and 1906-7, Rs. 6,77,683. Bombay exports practi¬ 
cally the whole amount, and the chief markets for these re-exported goods 
appear to be Natal, Arabhi, British East Africa, Cape Colony and Persia. 

Trans-frontier Trade. —-Turning from the foreign to the Trans-frontier 
land trade, the returns may smilarly be indicated under exports and 
imports of raw and of manufactured silks. Of Raw. —The exports 
during recent years have been as follows :—1904-5, 189 cwt., valued at 
Rs. 85,233; 1905-6, 190 cwt., valued at Rs. 93,586; 1906-7, 94 cwt., 
valued at Rs. 51,175. The chief markets are the South Shan States, 
Bhutan and North-East Afghanistan. The imports during the same period 
have been :—1904-5, 2,960 cwt., valued at Rs. 19,98,484 ; 1905-6, 4,121 
cwt., valued at Rs. 29,37,592 ; 1906-7, 4,165 cwt., valued at Rs. 30,88,935- 
Kashmir and ‘Western China supply practically the whole amount. Of 
Manufactures. —The following are the returns >of re-exported silk 
goods :^1904-5, 667 cwt., valued at Rs. 8,97,079 ; 1905-6, 710 cwt., 
valued at Rs. 8,11,581; 1906-7, 969 cwt., valued at Bs. 9,36,406. The 
chief markets are the South Shan States, North Siam, hf*orth Shan States, 
South Siam and Tibet. The imports for the same period were :—1904-5, 
196 cwt., valued at Rs. 4,72,833 ; 1905-6, 445 cwt., valued'; at Rs. 7,33,319 ; 

1906- 7, 250 cwt., valued at Rs. 5,01,206. The largest quantities come 
from North and South Siam and the South Shan States. 


D.E.R., SOLANUM, Linn. ; FI. Br. Ind., iv., 229-37 ,* Prain,) Beng. Plants, 

Vi., pt. iii., 1903, ii., 743-7 ,* Solanace^. A genus of shrubs, herbs dr sniall trees, 
256-74. comprising numerous species of economic importance, Wch as the 
hrinjal and the potato. ! 

Egg-plant, S. Melong-ena, Linn. The Egg-plant, Brinjal, hai^an, hhanta, 
Brinjal. oriri'jal, oartahu, maJioti Mn^oh, wangan, vengan, vange, riganm, huihirehai, 
cTiiri vanga, hadane hayi, hadnihai, trong, hJiayan, etc. Introduced into 
India and now extensively cultivated. De Candolle considers it is a 
native of Asia (not America), and other botanists have viewed it as 
Arabian. There are many very distinct forms or races distinguished by 
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EAELY SUMMER VEUETABLE 


shape and colour of the fruit, egg-shaped to an elongated pear or even 
ndrical, wniie in colour it ranges from wliite througli yellow to red 
even dark purple. None are eaten in the fresh state but are cooked 


SOl-ANXJM 
MELONQ-BNA 
Brinjal 


—The seeds are sown at the beginning of the rains 
put out at the distance of a foot and a half apart, 
in August or September and bear till the end 

i'T'f.cnn _T t • ■nir t 


Cultiva¬ 

tion. 

Seasons. 


Bombay. 


Ploughing. 

Manure. 


regetables. 

Cultivation.- 
the plants 

y come into season ^ __ 

,he cold weather;, certain varieties yielding till June and in Madras 
.t thiough summer to October. In the suburbs of Calcutta, Bombay and 
Iras, in words, in the vicinity of large towns, the hrinjal is culti- 
^d as a neky crop. Full accounts of cultivation have recently been 
ni by Mukerji and Boy for Bengal, and by Mollison for Bombay. The 
er states that the varieties with purple fruits grow into much-hranched 
lbs about 3 feet high. The small-fruited forms are not so tall. The 
[ varieties, he further adds, have prickles. The crop is grown chiefly 
iujarat, especially in the goradu or hesar garden lands of Kaira and 
oda. The crop is obtained from transplanted seedlings. The seed- 
is carefull}y prepared in May, and the young plants are ready for 
isplantation in six weeks or two months. The field into which they are 
isferred is prepared as for chillies, i.e. ploughed two or three times and 
1 liarrowed till a line tilth is obtained. Before the first ploughing, a 
using is given of not less than 20 tons old farm-yard manure per acre, 
seedlings are planted two together in rows, 2| to 3|- feet apart in both 
ctions. When well established they should be earthed up, before 
oh a top-dressing of 500 lb. of nitre or 1,000 lb. of castor-cake placed 
id the plants will be found very beneficial. Beds for irrigation and irrigation, 
ering are arranged as in the case of chillies {Capsieuni). Mollison 
us a table showing the yield, cost of cultivation, and value of outturn 
acre under fairly high-class cultivation. The table shows that nitre 
, top-dressing has a remarkable effect on the crop. With a manure of 
d fish and nitre, at the rate of 1,451 lb. fish and 433 lb. nitre per acre, 
outturn was found to be 16,322 lb., cost of cultivation Rs. 138-6, and 
le of outturn Rs. 325"-5 per acre. 

En Bengal, according to Mukerji, the seed is sown at the end of March Bengal, 
sarly in May. The field to which the seedlings are transferred is pre- Seasons. 

in December or January and should be ready for planting in May. 
plants begin to bear in August. A variety, known as huli begun, is 
n in September and October; the seedlings are transplanted in October 
November and the plants bear from February to June. He esti- 
^es the cost of cultivation at Rs. 60-8 per acre, and with an outturn 
60 mamids per acre, worth Rs. 90, the net profit would amount to about 
30 per acre. Boy puts this matter more pointedly. There are two 
Lcipal varieties, he says—(1) the winter and (2) the spring. The 
st hrinjals are known as elokeshi and mukta keshi. When grown as a 
ng crop brinjal follows dus paddy or jute. But where the rainfall is 
vj it is grown in the rabi season. 

Uses.—Brinjals are much eaten by the Natives whenever procurable, Vegetable. 

by the Europeans during the early summer months, when other 
etables are not available. The Natives use them {a) in curries; (b) 
ited in hot ashes and mashed with salt, onions, chillies, and lime-juice 
nustard-oil; (c) cut into slices and fried in oil; and {d) pickled while 
ng and tender with mustard-oil, chillies, salt, etc. By Europeans they 
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SOLANUM 

TUBEROSUM THE POTATO 

Bengal 

are usually prepared by being half boiled, tbe interior scooped out and 
masbed with pepper, salt and butter, then replaced and baked. _ 

\Cf. Bontius, Hist. Nat. et Med. Ind. Or., 1629, in Piao, Ind. Utri. re Nat. 
et Med 1658, 123-4; Bentham, Bev. of Targioni-Tozzetti, in Journ. Hort. Soc., 
1855, ix., 140-1 ; Be Candolle, Orig. Cult. Plants, 1884, 287 ; Basu, Agri. 
Lohardaqa, 1890, pt. L, 75-6; Banerjei, Agri. Cuttack, 1893, 107-8; BCenry, 
Econ. Bot. China, 1893, 50 ; Mukerji, Handbook Ind. Agri., 1901, 343-6 ; Mollison, 
Textbook Ind. Agri., 1901, iii., 209-11 ; Woodrow, Card, in Ind., 1903, 199; 
Hobson-Jobson (ed. Crooke), 1903, 115-6 ; Hosie, Bept. Prov. of Ssu^ch uan, 1904, 
No. 5, 15; Birminger, Man. Card. Ind. (ed. Cameron), 1904, 156; Joret, Les PI. 
dans VAntiq., etc., 1904, ii., 253; Boy, Crops of Bengal, 1906, 138-41.] 
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S, tuberosum, Linn. Tbe Potato, alu, bilati dlu, batata, wallarai, 
hilangu, utalay gudda, etc. 

*Witli reference to tbe indigenous habitat of tbe potato, De Candolle 
{l.c. 45-53) states that tbe only locality in wbicb a species is found really 
wild, that could be accepted as representing tbe cultivated plant, is Cbili, 
but that it is very doubtful wbetber its natural borne extends to Peru and 
New Granada. According to Baker {Journ. Linn. Soc., xx., 489), however, 
undoubted forms of S. tiiherosimi have been found wild in Lima and in 
New Granada also, but tbe plant is everywhere one wbicb occurs at a 
comparatively bigb altitude and in a dry climate, and is met with nowhere 
in tbe near neighbourhood of tbe coast. It is proved beyond doubt that 
at tbe time of tbe discovery of America tbe cultivation of the potato was 
practised with every appearance of ancient usage in tbe temperate regions 
extending from Cbili to New Granada (Asa Gray, Scient Papers, 1889, 
i., 317). In Europe it was introduced at some period between 1580 and 
1585, first into Spain, thence to Portugal, Italy, France, Belgium and 
Germany. It bad reached Ireland in 1585 or 1586 (Eoze, Hist, de la 
Pomme de Terre, Paris, 1898). Tbe first mention of it in connection with 
India appears in Terry’s account of tbe banquet at Ajmir given by Asaph 
Chan to Sir Thomas Roe in 1615 {Voyage E. Ind., 197). Fryer (1675, 
New Acc. E. Ind. and Pers. (ed. 1698), 104, 179) describes the gardens of 
Surat and tbe Karndtak as containing among other vegetables brinjals 
and potatoes. It would thus apear that within a remarkably short 
interval, after tbe discovery of tbe potato in America, it had been 
conveyed to India and was apparently at once taken up by the better- 
class Muhammadans as a desirable addition to tbe ordinary articles 
of diet. 

CULTIVATION. —To-day, it may be said to be cultivated more or less 
in all parts of India. Tbe methods pursued will, therefore, be now briefly 
indicated under provincial headings :— 

Bengal. —The chief potato-growing districts are Hughli, Bardwan, 
Rangpur, Jalpaiguxi and Darjeeling. Full accounts have recently been 
given by Mukerji and Roy, as also in the publications of tbe Bengal Agri¬ 
cultural Department, Various kinds of the tuber are grown, of which tbe 
Patna, Naini Tal, and Cherrapunji are best known and most highly valued, 
A loose soil such as sandy loam is preferred. Tbe crop requires moisture, 
but water must not be allowed to settle about tbe tubers. In rotation it 
may follow dus paddy or jute, but is often grown year after year without 
an intervening crop, especially in tbe vicinity of large markets, the fertility 
being preserved by high manuring. Previous to planting the land is pre¬ 
pared by numerous ploughings and is thoroughly pulverised. Manure, 
preferably cow-dimg at the rate of 240 maunds per acre, or castor-cake 
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SOLANUM 

PRODUCTION ON THE HILLS tuberosum 

Cultivation 

at tile rate of 20 niaunds per acre, sliould be spread on tbe ground after 
the first few ploughings and thoroughly mixed with the soil. The field 
is then divided into sections by water-channels and laid out in ridges and 
furrows. Sets consisting of entire tubers or portions with two or three Sets. 

eyes ’’ are planted^ along the ridges, 9 to 12 inches apart in a single or 
double row. Experiments at the Sibpur Earm showed that the average 
outturn per acre from double rows was about 9,500 lb., and from single Yield, 
rows about 7,300 lb. Planting the sets should not ordinarily take place 
in the plains before October. Between planting and harvesting, the crop 
should be watered if necessary, but not in excess, the earth stirred and 
weeded and heaped up several times round the base of the growing plants. 

Harvest takes place from 15th January to 15th March. Mukerji estimates 
the cost of cultivation at Rs. 170 per acre and the outturn at 150 maunds cost, 
valued at Rs. 225, giving a net profit of about Rs. 50. 

\Cf. Ghosha, IPotato and Its GuU,, Journ, Agri.-Eort, Soc, Ind., 1871, ii., pt. ii., 

296-309 ; Basu, Agri. Lohardaga, 1890, pt. i., 74-5; Banerjei, Agri, Giittach, 

1893, 108-10; Admin. Bept. Bengal, 1901-2, 16-7; Mukerji, Bandhooh Ind, 

Agri.y 1901, 336-43 ; Roy, drops of Beng., 1906, 113-9 ; Ann. Repis. Dept. Land 
Eec. and Agri .; Agri. Dept. Beng. Bull., 1906, No. 8; Bxper. Barm Repis. 

Bardwan, 1906-7, 33-40.] 

ylssam.—Potatoes are extensively grown on the higher slopes chiefly Assam, 
in the Khasia hills, and in lower land which has been well drained. In the 
Gazetteer of Assam (1906, x., 73-4), which deals with the Khasia, Jaintia, 

Garo and Lushai hills, it is stated that the crop was first introduced in introduction. 

1830 by Mr. David Scott and in 1881-2 the export of potatoes from the 

province reached 127,000 maunds. Five years later, however, the tuber 

was attacked by disease and in 1887-8 the export fell to 42,000 maunds, 

and in 1899-1900 had decreased to 5,000 maunds. A change then came, 

due to the introduction in 1897 of the Naini Tal potato, and in 1903-4 

the exports reached 51,000 maunds. Two crops are raised : ‘‘ The first Two crops. 

is sown in January and February, and is gathered in June and July; the 

second is sown in July and August and is harvested in November and 

December.^' [Of. Ind. Gard., Sept. 29, 1898, 429-30; Refts. Dep. Land 

Rec. and Agri. ; Agri. Dep. Assam Bull., 1904, Ko, 10, 6-7.] 

United Provinces of Agra and Oudh. —The potato is said to flourish XT, Prov. 
well in the hills at Naini Tal, Almora, Paori Lohygat, and beyond Mussourie 
and also in the plains, Duthie and Fuller {Field and Garden Crops., pt. iii., 

15-6) state that cultivation is conducted on the European method, and 
differs in no material respect from that described above for Bengal. Two 
hundred maunds is stated to be no extraordinary outturn, but the cultiva- Yield, 
tion is very expensive. The eyes are planted in hTovember and the 
potatoes are ready for digging up in February. They are sold in the 
bazar at the rate of 12 annas to one rupee and four annas per maund,” 

On the authority of the late Mr. GoUan, it is also stated that “ the best 
time to sow the acclimatised varieties is from the middle of September Seasons, 
to the middle of October, and that the hill kinds and those imported from 
Europe must be sown later. Water is freely given during growth, but the watering, 
quantity is reduced when the leaves begin to turn yellow. If the soil is 
naturally rich, manure is not essential, but in the plains manure is always Manure, 
given.” 

In recent years three varieties have been experimented with at the Eaces Orown. 
Cawnpore Farm, viz. the Madrasi white, country red, and hill variety. 

In the report for 1903-4 it is stated that the average outturn for six years 
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of Madrasi and MU varieties amounted to 13,527 lb. and 8,546 lb lospec- 
tively wMle the average for five years for country red amounted to 13,119 
lb. [0/. Nevill, Dist. Gaz., 1904, iv., 46 ; 1904, xxxiv., 56, 63, 160, etc.; 

Oawnvore Exver. Farm Be'pts. (several years).] j i j • 

Bombay.-—The potato is grown to a small extent on garden lands in 
n the Presidency. The chief cultivation, however, is in the 

Poona district, which, according to Mollison, claims ^5 per cent, of the tota 

area Ue following is the method of cultivation wMch he says is there 

nursued -—The soil is mixed black, and the field usually faUowed dunng 
the rains The land is ploughed two or three times between Jme and 
Suteiber and farm-yard manure, 16 to 20 tons per acre, applied before 
the third -ploughing. The crop is planted in October. Tubers of medium 

f se« »d 900 iVKSlIr”" C. 

piecer^d are panted 7 to *8 inches apart, in fi^-ws 9 to 
The crop must be weeded and irrigation given every eight days. I 
M.tertLXulii begin to wither and turn brown, and water is now 
SheM for a fortnight or three weeks. When gathering the crop, the 
potatoes are exposed by ploughing, &st along J®. tve an 

average ontte. of *ont M 

P«o«.i Mollison, W. 

much to be regretted that no sort of statistical information 
.an^e furMshed ^eSt^^erl ^heat 

“®'^Wd itMn acc2s of the gre!t markets of the plains it is customary 
rf r^Je^Ss of during the season 

to find large plots ot suitawe lana cultivation is even 

of the year that may be “f-aTd Ga^ hiUs, and the Himalaya 

more extensive, such as on the Khasia ana 

past they have got into ^“,^\fXe?fof sirat refreshment staUs, 
cumstance to find cooked potatoes i „ so-called sweetmeats 

in various cold preparations to be eaten dried smaU 

+hj:)+ 'form the midday meal of the city commu ^ Pn 

SUTs io . con^on *“ 

tatoes are also famly extensively emp P Barlados, 1657, 31) 

starch and in the distillation of alcohol. Ligo (H otatoes. The 

E5.dt.‘Ji &"XnrS^^7io« ?s ^ns h. n. 

of thesrhob^^^^^^ 

of potatoes in Calcutta during January of the years 19UU . 
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SPEOIBS AND VARIETIES 


SORGHUM 

VULOARE 
Great Millet 

1901, Rs. 2 8; 1902, Rs, WO; 1903, Rs. 1-4 ; 1904, Rs. 1-4 ; 1905, 

Hs. 2 9 : loot), Rs, 3 ^4-3. 

[r/. Hvolyn, ^^('m<nrs, 1819, ii., 292; Wriglit, Memoirs^ 1828, 316-21 ; 

Boiithatn, Her. t)f T(mjioni-Tozzvtt% in Jotim, Hort. Soc.y 1855, ix., 139-40; 

Do i'nndolh', Ontj, ('nit. Planii^, 1884, 45; Asa Gray, Scient. Papers, 1889, i., 

317 : Sf'tTs, VutnU) (^nlt., 1891 ; Barclay, AgrL Ledg., 1895, No. 20, 271-6 ; Man. 
of Jonrn. Hoard of Agri., Sopt. 1899, vi., 1B9-72 ; June 1900, vii., 

24 7; Htoi, yii.. 438 54 ; Thurpo, Diet AppL Ghem., 1900, iiL, 571, 587 ; 
rrt'par. and Gsr of Drird Potatoes, Board of Trade Journ. suppL, July 9, 1903, 

77 SO; Wti.uinnv, (lard, in Jnd., 1903, 397; Mrminger, Man. Qard. Ind. (ed. 

('auMn'taO. 19(f|, 155 il; </ov(aitry. Potato Cult., in Agri. Journ. Ind., 1906, i., 
pt. iii., 2t>3 5 ; / nd. Potatoes for London, in Agri. Journ. Ind., 1906, i., pt. i, 79-80; 

Butlrr. Spraging of Potatoes, in Agri. Journ. Ind., 1907, ii., pt. i., 95.] For micro- 
Hi-stpical results consult Hanausuk {Micro. Tech. Prod. (Winton and Barber, 
transL), 19u7. 37). 

SORGHUM, /Vr.sv ; Geamineji;. A genus of grasses wliicTa em- d.E.P, 
bratM's several us<4nl s])e{*ieH, as, for example, the important millet judr vL, pt. iii., 

a which, after ri(*e, is perhaps the most valuable single article 277-317. 

of faitt! in India. The pn^sent brief review of information may there¬ 
fore comnnmet* with a botanical statement of Sor(/huni fifilepenm^ the 
plant from which the cultivated S* vufiptre (judr) is believed to have 
originalc«i, \(I. Watt, Agri. Ledg., 1905, No. 6.] 

S, halepense, ; Andropogon haiepensis, Brot. ; Praiii, Beng. Plants, 1903, ii., Johnson 
1204 : A, Sor>:hum. suhsp. halepensis, Haekel, in 1)G., Monog. Phaner., 1889, Grass, 
vi,. 50l ; .1. {stdignu Sturghum) halepensis. FL Br. Ind.. vui., 182; Duthie, Fodd. 

(Irass, *V, hid., ISHS, 40 4 ; bishua. Bomb. (Jrass., 1896, 74. Tho Johnson Grass, 
i'ubft «4c.. ban}, hrahatn. kuhPmurhn. gattad^ri. padda-jallagadi. gadi- 

jitnu, karftlL hikhonda. etc. A tall ixTcnuial grass, common throughout India 
and BufTuH nn cnHivnt(Hi and uncultivated laiulfl. There are two forms met with 
in India. ^Uuch wfn' treated by Uoxbnrgh hk separate species but exhibited thus 
in the Fittra of iiriiish htdiai--^- 

o. Var. genulna (Awlropogon miluieeus, Boxh.). Lisboa mentions narvas 
tmd hh»mdn as vernacular luutu^H for this ]>lant. 

d. Vir, dftusa (.4. luxun. lloxh, {non Linn.)). According to Roxburgh, this 
r-{ tlie phuO denoted by the nauu^s kdld-mucha, gadi^anu. He says it grows in 
bodvo-^. <‘11 b.anka of wnterc(»urHcH and on laiul lattdy CAiltivated. 

If i ‘4 eouHidered n good fodder grass both for gracing and for hay, but is held Poisonous, 
fo hii\e fre«|tientiy poisonouR after*etTiH*ts, espocially if eaten when too young 
*»r u lien tinted by drought. In many parts of India it is believed to be injurious 
till after the rtiitis. lie* name bikhonda. given to n, /ntfepense in certain moun- 
tainufw romitrios, may be inbuide^i to denote its evil reputation. The grain is Grain. 

*dten CMlI.-ctiHl and eatim. though thi' plant secans nowhere to bo specially cul- 
tiv 4 ited. lianiilton. for examplt^, Hpt’akK of a kind of bread being made from it 
in Haimalmh and Tbd (RajanUmn. il, 170) mentions the seed being collected, 
niived W/rn and eaten by the poorer classes in Bikanir. [G/. Sly, Fxotic 
l^rawjki Brflisiing iHants, in Af/rf. Journ. Ind.. 1907, ii., pt. ii*, 168.] 

S* vulgrare, Pen .; Holem Sorghum, Linn., Sp. PI, 1753, 1047 ; Great 
AfidroffogoH Sorghum, Mrot,] Ilolctis Sorghum, Itoxb., FI. Ind., i., 269; A. Millet, 
Sorghuui Prmn, Hemp Pknts, 1204, ii.; A. Sorghum, suhsp. satims, Hachel, 
in Mfwmp Pkimer., xl, 505; FL Br. Ind., vii., 183. The Indian 
nr Grefii Millet, Guinea iUmi, Turkish Millet, etc.^, judr, {journ), jondhala, 
kuthi. chnri (stalks), phug, hiugnt, shdlu, sundiu, chdhum, tollii, ^onna, 
gengarn, pikomg, etc. A tall, ’handsome grass, cultivated throughout 
Iiitlia since very remote times. 

llrmigh la d aiUHts ati* agrtual that the j udr is derived from S* halepense pistribution. 
it liiis been rtiHperstal by cultivation to latitudes considerably to the^north 
iuitl soiiflt of its iiidigeiious habitat. In most countries it is cultivated 
between latitudes 45'^ N, and 35^^ S.—the area of cotton. In India and 
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Africa it is of greatest value in tLe upland tracts between latitudes 15° 
and 30°. In warmer, moister regions, as in Bengal, in large portions of 
Madras, in Lower Burma, and in Ceylon it hardly ranks as an important 
cereal, since in these regions the grain ripens but indifierently. 

History.— According to Crooke (Rural and Agri. Gloss., 1888, 139 ; also his 
edition of Hobson-Jobson, 1903, 468), the word judr has been derived from the 
Sanskrit yava-parhdra or ahdra, which means “ of the nature of barley.” Dutt 
(Mat. Med. Sind., 324) mentions ydvandla and rakta-khurna as its special San- 
slo-it names. From ydvandla it would become javandla, jauandra, and finally 
judr. The Arabic dura (or, as it is variously written, dhurra, dhaura, douro, etc.) 
readily becomes zura and has been Sanskritised as zurna, and is thus but a 
variant of judr. It would seem probable that the earliest mention of the name 
dura (or dorah) occurs (9th century a.i>.) in Avicenna’s reference to the people 
of Zanzibar living very largely on the grain of that name. The Javanese name 
for it is djagomutri. The cholam is probably also the tsjolam of the Malabar 
(Rheede, Hort. Mai., xii., 113, t. 60). It certainly is the battari of the Malays 
(Rumphius, Herb. Amb., v., 194, t. 76). 

The origin of the name f^orgiium or Sorgho might be expected to throw much 
light on the history of the crop. Rees (Gydopoedia, 1819), followed by Paxton, 
Johnson, and most botanical lexicographers, says it is an Oriental word and 
comes from the Indian sorghi. This doubtless is a mistake, since no such name 
for it exists in any Indian language. Kornicke and Werner (Handbuch Oetreide- 
baues, 1886, i., 294-316) seem to think that it came direct from the Arabic 
dorah. The initial letter, on its passing westward, became softened into “th” 
and ultimately into “ s.” Sadebeck (KuUurgew. der Deut. Kolon., 1899, 48-62) 
and many other authors speak of it as the sirch of the Southern Tyrol. 

John Arduin in his notes on Pliny (ii., 106, n. 23), published 1723, observes 
that Scalinger (Exercit., 1667, 292, 869) is responsible for the statement that his 
countrymen, the Italians, called it s%irgum. Schweinfurth (Heart of Africa, 
1873, i., 246) says that Petrus de Crescentius, about the year 1290 a.d., is 
the first author who definitely alludes to sorgo. However, in the editions of the 
Agricultura, dated 1471, 1519, and 1563, melica (milica) and in Italian versions 
sagina occur, but not sorgo. Porta (Villoe, etc., 1592, 865), accepting Pliny’s 
statement that this millet came from India to Italy in the time of Nero, observes 
that it was called by the Italians sagina, melica, or surga. He then gives a deriva¬ 
tion of the last name from “ surgo, to rise,” in allusion to its towering above all 
other crops. It would seem that the word Sorghum, as it now exists, originated 
in Europe, and is strictly speaking the name for the warm temperate grain- 
yielding races of the plant, the forms that correspond with the rabi judr of India 
presently to be described. 

Few, if any, of the European travellers in India, whose writings, as a rule, 
are so fruitful of historic evidence, make any reference to this grain. Yet we 
can have little doubt that it was extensively cultivated in India dxiring at least 
the period of the explorations indicated. In the Ain-i-Akbari—th.Q Adminis¬ 
tration Report of the Emperor Akbar for the year 1690—its price is quoted in 
a list of autumn grains, and in a further passage (Gladwin, transh, ii., 62) it is 
remarked that— '"Jewary and Bajera are the grains chiefly cultivated in the 
Subah of Guzerat.” So again, speaking of Khandesh (Jarrett, transl., ii., 223), 
we read— "Jowari is chiefly cultivated, of which, in some places, there are three 
crops in a year, and its stalk is so delicate and pleasant to the taste that it is 
regarded in the light of a fruit.” It is, however, comparatively little grown on 
the Malabar coast even to the present day, and was hardly likely, therefore, to 
have been seen by the traders and travellers who for the most part visited the 
coast towns, Koernicke, who maintains with Be Candolle, that as a cultivated 
plant it originated in Africa, not India, observes that it probably reached Asia 
by sea and not by land routes, as was often the case. But if that were so, we 
might expect to fiind it most extensively cultivated near the coast, whereas when 
we first learn definitely about it in India, it is the staple food of the people 
who occupy the interior and drier tablelands, not the warm, moist regions near 
the sea. It is, in fact, met with approximately in regions where its presumed 
wild stock So'rgHwm Hmtepe'use. is most plentiful. 

We may, therefore, conclude that in all probability the Sanskrit people first 
learned of this grain in India, but gave themselves very Httle concern regarding 
it. Everything, however, points to its having been cultivated in the peninsula 
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SORGHUM 

VAEIETIES AND EAOES vulgare 

Food 

from remote antiquity, and in all probability many of tlie races of the plant 
presently met with in that country have been locally originated. [Of. Ver- 
tomannus. Travels, etc., 1503—10, in Sahl. Voy., iv,, 565; Fuchs, Dc Stirp. 

Hist., 1546, ccxcvi., 261 ; Tragus, De Stirp. Hist., 1552, iL, 659 ; Lobel, Stirp. 

Advers. Nov., 1570, 14; Prosper Alpinus, Per. Mgypt., 1735, 176; Parkinson, 

Thcatr. Hot., 1640, 1137, f. 3 ; Morison, Hist. PI., im, iiL, ik ; Broyne, Prod. 

Par. PL, 1739, ii., 83; Gronovius, PI. Orient., 1755, 134; Host, Gram. Austriac., 

1805, iv., 1 ., f. 2; also FI. Austriac., 1827, i., 71 ; Schmidt, PL Oap. Verd. Ins., 

]^52, 158 ; Martins, PL Bras., 188$, ii., pt. hi., 270-2 ; Hehn, Kulturpfi. und 
Haust., 1894, 492-3 ; Lambrecht, Berichte Land-und Poratw. in Deutsck Ost.-- 
oirica, 1903, i., 398-402; Semler, Prop. Agrih., 1903, hi., 125-44; Joret, Lea 
PI. dans HAntiq., etc., 1904, ii., 247.] 

FOOD SUPPLY. 

Varieties and Races. —Spealdng in a very general sense, there are two Varieties 
great crops of ]udr. Of these one is the Joharif, which ripens in autumn, and Races. 
The majority of the Marif forms would fall under the botanical varieties KTianf Torms. 
Mcoloi*, cermmi'S^ and inilguris proper. They have usually compact 
heads, the grains are more or less rounded, and the floral envelopes almost 
completely glabrous. ^ The second crop is the rabi, or that which ripens Mabi Forms, 
in spring. It seems likely that most of the races placed in this position 
would be found to fall under the varieties hiam, MoxImrghM and 
Mweli (f ratils, and to approximate nearer to S. halepense than do those 
of the hliarif series. They have lax feathery panicles with the grains 
elongated and the floral envelopes often more or less hairy. As a rule 
the best kinds are creamy white (the extremity only being darker coloured) 
and of a pearly lustre. ^ It is customary for the grain to be slightly flattened 
near the apex, a peculiarity often much increased until in some forms it 
becomes almost hooked or even indented. The curved grains are generally Curved Grams, 
the most highly prized, for the purpose of being parched. The glumes 
or envelopes are usually darker than the grains themselves, and may be 
awned or awnless. In some forms the envelopes (chaff) are coloured Fiorai 
and the grain-husk (or seed-coat) white; in others the seed-coat also is 
uniformly or parti-coloured. Lastly, the floral envelopes may firmly 
embrace and almost adhere to the seed, while in other conditions the 
attachment may be so slight that (as in certain barleys) the grain may 
• deserve the description of being naked. Naked. 

Mollison {Textbook Ind. Agri, iii., 10-11) says: The most notice¬ 
able d.ifferences between varieties are that khan}, i.e. rain crops or early Early, 
varieties are much more numerous than rabi or late varieties. Early or Eate. 
late varieties do best if sown at their approximate seasons. A raU variety 
may or may not thrive if sown as a rain crop. None of the rain crop 
varieties are likely to succeed if sown in the raU season.In the ex¬ 
periments conducted at the farms in the Bombay Presidency it was 
established that forms of judr procured from goradu (light) soils—for ex- Soils: 
ample, those of Kaira and Baroda—could not be cultivated on the black 
cotton soils of the Deccan. Thus there would seem no doubt centuries 
of selection and special cultivation have directly adapted this plant into 
the numerous recognisable races that exist in India. 

^ Area and Fie/J.—From the AgrimUnral Statistics, 1900-1 to 1905-6, Area and 
this crop is shown as occupying in British India approximately 22 million Yield, 
acres. To these figures have to be added 2^ million acres for the Native 
States, making the total of some 24 million acres for all India and Burma* 

The chief provinces in order of importance are Bombay, Madras, Berar, 
the United Provinces, Central Provinces and PanjUb. An almost identical 
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distribution exists in tbe Native States : judr becomes important on land 
not inundated. Out of tbe total mentioned, Gwalior takes usually close on 
half, that is, a little over one million acres. This is followed by Mysore 
with about half a million acres, by Kotab State with 350,000, and by 
Tonk and Jaipur, having about tbe same acreage between them. 

It bas been estimated that a yield of 6 maunds (or, say, 500 lb.) an 
acre might be a safe though probably a low average for tbe crop. To be 
rather under than over the mark, therefore, this would come to an annual 
production of, say, 5 million tons of grain. Mukerji {Handbook Ind. 
Agri., 1901, 254) says of judr, “ It yields a nourishing grain about the 
same quantity per acre as wheat or rice (900 lbs.) and ten times as much 
in fuel and fodder as ordinary cereal crops.” Mollison {l.c, 8-9), speaking 
of the Deccan Man/ judr, remarks : ‘‘ An average crop in the Deccan 
will vary, according to the quality of 'soil, from 500 to 900 lb. per acre 
of jowdr and 100 to 200 lb. subordinate pulses with 350 to 450 bundles of 
kadbi ” (fodder). Referring to the Gujarat rabi judr, Mollison continues : 

“ An acre produces 800 lb. to 1,000 lb. grain and 300 to 400 bundles of 
kadbi ; each bundle weighs 4 to 6 lb. The fodder is usually of excellent 
quality, because the crop stands fairly thick upon the ground and the 
stalks are neither very tall nor very coarse. A raU crop in other black 
soil districts yields generally in a fair season 550 to 700 lb. per acre.” 
In the Rs'port of the Ex'perimental Farm at Surat for 1903, the yield is 
given as 1,213 lb. grain, by-products 3,974 lb., the value of the outturn 
Rs. 34-3-1, and the cost of cultivation Rs. 30-14-0 an acre. ^ These 
returns, as also Mollison’s figures, may be accepted as in accord with the 
numerous crop experiments that have been performed in Bombay. 

DISEASES AND PESTS, —The Sorghum crop is exposed to four chief adverse 
circumstances:—(1) fungal blights; (2) parasitic flowering plants; (3) insects 
and other animal pests; and (4) climatic disturbances. Metssee {Textbook 
Plant Diseases, 216) gives particulars regarding smut. Much advantage might 
be anticipated from the systematic washing of the seed in hot water (at a 
temperature of 136° to 150° F.), or in sulphate of copper per cent, solution), 
before being sown. By this process the crop would be protected against 
smut and bunt. Of the parasitic flowering plants found on this crop the 
most curious is the small stviga (known in the vernacular as tayli ot taluk), 
which sometimes effects frightful havoc. One or two parasitic insects do 
much damage (such as the sugar-borer and an aphis), but birds and squirrels 
are by far the most destructive. To safeguard the crop, the owner watches it 
from sxmrise to sunset for some twenty days before the harvest. For this pur¬ 
pose he and his assistants sit on elevated platforms, placed at intervals all over 
the field, and make discordant noises by beating on old tins, or cast by slings 
small stones or hardened pellets of mud at the flocks of birds which every now 
and again settle on the field. The climatic disturbances may be briefly stated 
as want of rain at the proper season, excessive humidity and cloudy weather, 
or unnaturally high temperatures. In a further paragraph, while dealing with 
the production of this plant as a source of fodder, reference will be made to the 
evil reputation of the stems for becoming poisonous. This peculiarity is not 
constant, though it often occurs in an epidemic form such as to justify behef 
that the germ’concerned in the production of the poisonous property is dependent 
upon accidental climatic or disease conditions. The plant stunted because of 
deficiency of rain is always a dangerous fodder for cattle. A study of the races of 
the plant, more critical than hitherto attempted, might therefore be looked to as 
likely to result in the discovery of forms better suited to certain tracts of country 
than those at present grown. On this aspect Mollison’s pertinent observation 
may be given here:—“ Some varieties mature much more quickly than others. 
It is important to know which varieties reach maturity earlieet; because after 
a period of scarcity or famine, varieties which produce grain and fodder in the 
least time would be most in demand.” 
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It may be added that since the above was published in The Agricultural 
Ledger^ Maxweh-Lefroy has given many useful particulars regarding the Moth- 
borers found in the Sugar-cane, Maize and Sorghum {Agri. Journ. I7id., i., 
pt. ii., 97-113 ; also Mem. Dept. Agri. Ind., 1907, i., No. 2). l;7o one has as 
yet, however, written a complete account of the diseases and pests of this 
whole of India, but Barber {Dept. Land Dec. and Agri. Mad. Bull., 

1904, ii., No. 49) gives a review of the available information so far as the 
Southern Presidency is concerned. He there deals with the subjects of Smut, 

Shedding of the Leaves, Wet Weather Mould, Reddening of the Leaves, Rust, 

Mites, Red-spot Disease, Insect and Other Animal Pests, Borers, Plant Lice, 

Plant Bugs, Wee^dls in the stored grain, striga, etc. An interesting account 
^ the fungal disease caused by SeieTospot^’ic grciminieoia (also described by 
Barber, l.c. 278) is given by Butler {Mem. Dept. Agri, Ind., 1907, ii.. No. 1, 

13-4). {Cf. Watt, Agri. Ledg., 1895, No. 20, 285 ; and Barclay, 375, 378.] 

Rotation .—The advantage of sowing mixed with the bushy pulse tur {vnittmts Rotation, 
turns very largely on the protection afforded from severe droughts and 
destructivefwinds.^ The action of leguminous crops on the soil is, however, 
valuable, and a mixed crop may on that account serve part of the purpose of a 
rotation. The rotations most frequently seen are cotton, and judr with tur mixed; 
cotton, -judr, til; cotton, fudr, san hemp (the last often ploughed in as a green 
m^ure ); or cotton, judr, fallow, Judr is supposed to participate in the manure 
and cultivation bestowed on the cotton. Farm experiments have proved the 
three rotations distinctly preferable. The special value of the use of til {sena- 
tiitnti) lies in the fact that being a late crop it allows of the land being thoroughly 
ploughed every third year. Besides the plants mentioned many others are used, 
but as these may now and again be referred to in the observations below, nothing 
further need be added to the scheme of rotation just indicated. 

CULTIVATION.—Bombay and Sind. —There are nsnally 5|- to 8 Bombay, 
million acres under this crop in Bombay, and about half to three-quarters 
of a million in Sind.^ But this may be more fully exemplified thus :—In 
1905-6 the total area in Bombay was 6,570,339 acres, and the chief districts Areas, 
within the area were—Bij^pur, 1,209,066 acres; Sholapur, 1,313,422 
acres; Ahmadnagar, 662,918 acres; Poona, 681,413 acres; Satara, 600,097 
acres; Belgaum, 583,184 acres ; Dharwar, 567,091 acres; Khandesh, Districts. 
432,638 acres ; Nasik, 74,541 acres ; Ahmadabad, 249,881 acres, etc. In 
the Season and Crop Report, published by the Department of Agriculture, 
the area in 1906-7 is stated to have been 5,643,000 acres in Bombay, 
and 630,000 acres in Sind. Mention has already been made of the large uaces. 
number of recognisable forms of the plant in this Presidency. Discussing 
the merits of those grown at the Surat Experimental Farm, the Superin¬ 
tendent, in his Report for 1902—3, speaks of 23 having been found superior 
grain varieties, and then adds that 269 forms have been under experiment. 

Stress may be laid on the relatively greater importance of the rahi judr Drop, 
crop in Bombay than in the other provinces of India. It follows accord¬ 
ingly that a larger percentage of the Bombay forms of the plant might be 
looked for as belonging to the group with open feathery panicles and 
saccharine stems. Many valuable reports and special publications have 
appeared, such as those in connection with the Experimental Farms and 
the Crop Experiments. Mollison tells us that judr is the staple grain 
crop where black and mixed black soils predominate, provided the rainfall 
is moderate and well distributed. Where rainfall is excessive, it gives 
place to rice, and on sandy loams and shallow soils to hajra. Mollison 
then refers his account of this cereal to the sections shown in the following 
abstract:— 

{a) The KUanf Juar of tUe Deccan.—The land should be ready for sowing Deccan, 
by the end of June : later sowings are not so satisfactory. The amount of seed Season, 
to be used depends to a large extent on the kind cultivated. Large-headed forms 
require more space. But the ordinary rate of seed is 6 to 8 lb. an acre along with 
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1J to 2J subordinate pulses. The seeds are mixed and drill sown, the rows being 
14 inches apart. In successful cultivation the crop is hand-weeded as well as 
hoed once or twice. The crop will come into flower in August and September 
and ripen in October and November. 

(6) The Kharif Juar of Gujarat. —Usually alternates on black soil with cotton : 
after removal of the latter, the land is repeatedly harrowed and scarified in 
April and May, but no ploughing is, as a rule, given since judr likes a firm seed¬ 
bed. In Jime or July the seed is drilled in rows 20 inches apart. When the crop 
stands 9 inches high, it is again hoed and the plough passed between the rows 
of seedlings. The principal crop is ready five months after sowing. 

(c) The Rahi Juar of Gujarat.—In Broach this form of judr is called aUalu. It is 
drill-sown in September or October, after one ploiigliing and several harrowings of 
the soil. The seed is sown at the rate of 7 to 8 lb. an acre. The rows are 20 inches 
apart, and the seedlings appear in the furrows. The crop is twice intercultured 
vdth the bullock hoe. “ As the ears begin to fill, the stalks are tied up to each 
other so that they may not be lodged.” This is only necessary in a good year, 
with a heavy crop. Harvest takes place in February to March, oif five to six 
months after sowing, 

Madras, —In 1905-6 there were 4,740,841 acres under the crop. The 
areas in the chief districts in that year were as follows :—Bellary, 725,444 
acres ; Coimbatore, 704,593 acres ; Karnul, 678,290 acres; Cuddapah, 
414,359 acres; Anantapur, 304,499 acres; Gmitnr, 381,929 acres; 
Nellore, 356,589 acres; Madura, 297,693 acres, etc. According to the 
Season and Crop Report, the area in 1906-7 was 4,479,193 acres. Large 
portions of Madras, being rice-producing countries, have only small areas 
under judr (or cholam, as it is called in South India). 

Mysore has usually a little over half a million acres, chiefly in Mysore 
and Chitaldrug districts. Of Mysore, the published averages of yield 
have shown from 453 to 800 lb. 

An exhaustive account of Sorghuni in Madras has been written by 
C. Benson, Deputy Director of Agriculture, and G. K. Subba Eao, Sub- 
Assistant Director of Agriculture {Dept, AgrL Mad, Bull, 1906, No. 55, 
58 et seq.). These authors state that the outturn varies within wide 
limits. The punasa or early crops of Sorghum give a larger outturn of 
comparatively poor fodder, but less grain, than the kingdri or late crop. 
The outturn of unirrigated Sorghum varies from 200 to 600 lb. per acre. 
Under irrigation, the yield on the average is double that amount. The 
outturn of dry straw from an unirrigated crop on fairly good land is two 
full cartloads per acre’’ {Ic, 117-8). 

“ The chief characteristic of the climate of the principal areas in the Madras 
Presidency where sorghum is an important field crop, is the lightness of the 
rainfall. The only exception is that part of Nellore and Gimtfir adjoining, 
where the annual rainfall is 30-40 inches. Blsewhere the usual fall is less than 
25 inches and in some places as little as 20 only.” There are two main seasons 
for sowing, an early at the beginning and a late towards the end of the south¬ 
west monsoon. The early-sown crops are raised chiefly on the lighter soils. 
“ On the mixed and more loamy soils, the middle season varieties are usually 
found, and the late-sown crops on the heavy soils.” The crop is regarded as an 
exhausting one, and its growth, year after year, on the same land, is considered 
bad practice, but is not uncommon. It is stated that “ speaking generally, on 
loamy or sandy soils sorghum, following castor or horsegram, is looked upon as 
the best rotation, while the ryots will not grow sorghum if they can avoid it after 
a crop of Italian millet or varagu.'*'* Again, “ The commonest practice is to sow 
sorghum mixed with other crops, which vary according* to the nature of the 
soil, the season and the local customs.” 

“ In the Deccan districts ^een gram and other pulses, gingelly and gogu 
{M'iMmims are mixed in small and irregular quantities with the 

sorghum seed for an early crop and sown through the drill, while red gram, 
anumulu liabiafe), cow gram and castors are sown in 

lines amongst the crop.” 
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‘ In the Bouthern districts, somewhat similar mixtures are made and the 
whole is sown broadcast, while it is a common practice to sow the red gram in 
lines at intervals of about six feet apart in the furrow made with a plouerh ” 

(^.c. 94). ^ ® 

The methods of preparatory tillage, of sowing, and treatment during growth 
are fully described, but cannot be gone into here. 

Berar and Hyderabad, —The area under the crop in 1905""6 was Berar. 
2,660,144 acres in Berar. The average for the five years previously was Areas, 
three million acres. Hyderabad furnishes no returns. 

The following information is abstracted from an interesting account by 
S. Harcourt King {Agri, Bull., 1900, No. 3). While written professedly 
for Amraoti, F. W. Francis comments that the account is applicable to all 
the Hyderabad Assigned Districts (Berar). Judr is undoubtedly the most The Most 
important grain crop of the province—more than one-third of the total i^^po^^antorain. 
cultivated area being devoted to it. There are no less than 43 varieties, varieties. 

12 of which come under the denomination wani, or forms which are baked 
in hot ashes and eaten green, when the grain is tender. Of the other 
forms, four groups are formed according to their value as sources of bread, 
viz: — (1) the yellow judrs — the bread made from these is considered Bread, 
best; (2) whitish judrs —the bread is hard and wanting in taste; (3) 
reddish judrs —bread is of the same colour as the grain; (4) dirty- 
coloured /wara—seldom utilised for bread, but in making IdU (parched 
grain). Unless the soil is very hard or full of weeds, judr lands are ploughed soiia. 
once in four or five years only, and then in April or May. Usually the soil 
is simply harrowed, generally three times. The crop is rotated with Eotatiou. 
cotton, sesamum, gram, wheat, Wzh sativus) and tobacco, 

and is generally grown as a mixed crop, along with certain pulses. Weed- Weeding, 
ing is done three or four times at intervals of a fortnight. Judr is never 
specially watered in Berar apparently, nor is it customary to grow the 
crop on land systematically irrigated. This is the rule for the grain crop, 
but when required to make up deficiencies of fodder, thickly sown and 
irrigated crops are taken. Judr requires good rain in August and it comes Season, 
into ear from three to four months after being sown, and ripens in five 
months (November to December). In a good season the yield would be yield. 

833 lb. to the acre, and, after maMng all allowances, an estimate of 600 lb. 
would be a fair average production. 

In Hyderabad it is stated that there are two crops of judr : the one sown from Hydera- 
the 6th June to the 17th July and reaped from the 22nd October to the 30th bad. 
November. The second crop, known as white /udr, is sown between the 25th 
September and the 3rd November and reaped between the 17th February and the 
15th March. 

United Provinces* —^In 1905-6 the area in Agra was 2,095,995, and H. Prov. 
353,161 acres in Oudh. In Agra the largest areas are :—Jh^nsi, 235,287 
acres; Hamirpur, 169,346 acres; Cawnpore, 160,903 acres; Mattra, Bistricts. 
122,021 acres; Aligarh, 106,150 acres; Balandshahr, 102,440 acres ; 

Meerut, 102,334 acres ; Agra, 95,002 acres ; Farukhabad, 92,894 acres; 

Budaun, 86,283 acres ; Etah, 78,822 acres ; Mainpuri, 77,777 acres, etc. 

No district in Oudh, except Rai-Bareli, has usually over 55,000 acres 
under the crop. The Season and Crop Report states the area in 1906-7 
to have been 2,371,154 acres in Agra, 335,839 in Oudh. 

DutMe and Fuller {Meld and Garden Oropa, i., 25) mention three well-marked varieties, 
varieties:—(l) the double-seeded form with two grains within a single husk; 

(2) a dwarf kind, grown at Allahabad; (3) the variety known as chdhcha in 
Cawnpore, in which the grain is completely covered by the husk. In the report 
of the Cawnpore Experimental Farm for 1901-2, mention is made of 90 varieties 
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Central ProvmMS The yield is given at 10 mamds grain for irripted land 

g maunds for imirrigated. In the reports of crop experiments, returns 
ranging from 440 to 820 lb. have been ascertained. 

C Prov C&ntra.l Pfovinces *— Tlic 3>re3» in 1905—6 was 1,860, /14 acres. Tlie 

Ar'eas. ' largest areas in that year were :-Nagpur, 423,121 acres ; Wardha, 2^,636 
Districts. Chanda, 223,130 acres; Mmar, 202,926 acres; Chhindwara, 

188 982 acres; Bhandara, 87,637 acres, etc. 
oMefFood Judr constitutes the chief food of the working class, wheat and nee 

heino- alike but little used by them. The white variety is the most highly 
prized In certain districts, such as the Upper Godavari and the neighhour- 
Formsarown hood of SiroHcha in Chanda district, a raU as well as ^ hharif crop is 
obtained. Kepeated mention is made (in reports on this plant) of a 
cold-season form known as ringni. Some writers even speak of this as a hot- 
Coid season Weather plant that has recently been successfully grown as a cold-season 
crop. It is commonly produced in the rice-country of Eamtek and Umxer. 

Sir J B Fuller published in 1894 A Note on the Outturn of Land under the 
Svation. Chief Crops in the Central Provinces, in which he gives most useful particulars 
regarding j«dr. He points out that the loss through its being ^own as a 
m^ed crop with a pulse (mostly tur,p. 196) is very little mdeed, so that the pulse is 
a clear gain. The yield per acre averages from 450 to 9o0 lb.; 500 lb. has been 
accepted as the awrage standard. He further remarks that Nagpra, which 
has file largest district area, is also the cliief importing province and that it draws 
on Berar. This is due very possibly to the place of juar being taken by linseed 
and cotton. In the Settlement Report for Seoni (1900, 17), it is observed that a 
few years ago judr was of very little importance in that district, but since the 
last three years it has been gi-eatly extended, and outrun the area under wheat. 
In recent Annual Reports by the Dh-ector of Land Records and Agrioultme, 
interesting particulars will be found of valuable expenments made mth a ^ew 
t to improve the quality of the judr and the cotton grown, as Mso the methods 
Improvement. to ^ pursued in the districts of Bilaspur and Raipm. Trained plough¬ 

men had been sent from the Government farm, furnished with superior seed and 
improved ploughs, to prepare and sow certain fields. The result would appe^ 
to We been so satisfactory that many indents were subsequently m^e by the 
cultivators for a supply of improved seed. Demonstration farms have smee 
Demonstration. organised where local men, specially trained at the Government fm^ would 

continue to exemplify the advantages of the improvements recommended. 
■Pouirf-h Paniab and North-West Frontier.— Tho area m 1905-6 was returned 

3 ■ as 694,181 acres in the Panjab, and 32,593 acres in the N^orth-West Frontier 

Districts. largest areas in the Panjab occurred in Dera Ghazi Khan, 83,754 

acres; Ferozpur, 77,701 acres; Multan, 60,429 acres ; Gujrat, 52,413 acres; 
Jhan<^, 48,910 acres; Shahpur, 38,223 acres; Hissar, 35,014 acres; 
Karnll, 34,501 acres; Delhi, 28,030 acres; Gurgaon, 24,335 acres; 
Rohtak, 11,719 acres, etc. In the Season and Crof Report for 1906-7 the 
area of 4e Panjah is stated to have been 1,557,813 acres, of which 1,172,3^ 
were unirrigated. In certain crop esqperiments performed m the Panjah 
yield. in 1892, the yield ranged from 276 to 800 Ih. per acre._ The areas ma^est 

extreme fluctuations, the unirrigated judr being chiefly grown in Dera 
Ghazi Khan, Gujrat, Rawalpindi. _ ^ ^ - 4 . 

There are said to he many races of the gram, and in most districts it 
would appear as if special fodder (chari) forms had only recently been 
systematically cultivated. The Gazetteers afiord useful particulars, but it 
would seem that since the date of Baden-Pow_ell’s_ Panjab Products (1868, 
236) no publication has discussed the judr cultivation of the province as a 

whole. . T - 4 . j 

BengaL Bengal and Assa/n.—Although grown by the hill tribes to a limited 

Areas. extent, judr cannot he regarded as an important crop in these provinces, 
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nor in fact in any riec-prodiiciug country. The area under it is in Bengal 
usually about 150,000 acres. In 1906-”7, according to the Season and 
Crop 'Report,^ the area was 143,700 acres, chiefly in the Bhagalpur and 
Patna Divisions. Eastern Bengal usually has about 5,000 acres, and 
Assam a purely nominal acreage devoted to the crop. In the Annual 
Report of the Bardwan Experimental Farm (1901-2) particulars are given 
of experiments with black-seeded and also red-seeded forms as fodder crops. Fodder. 
Further expm’inients with other forms are alluded to by the Director of 
Agriculture in his Atmuad Report (1902-3). 

Btfr/iw."—The crop is important in Upper Burma, where in 1905-6 Burma, 
it occupied 856,437 acres, but in Lower Burma, the rice country, it is very -A-reas. 
unimportant. The chief districts of Upper Burma are Pakokku, 203,345 Districts, 
acres ; Myingyan, 190,635 acres ; Lower Chindwin, 133,977 acres ; Magwe, 

93,851 acres ; Meiktila, 92,130 ac<res ; Sagaing, 90,594 acres, etc. Eesults Results, 
of crop experiments have shown the yield to vary from 328 to 875 lb. 
an acre. 

liocent. iS'ftilcmnif Itcports* ha.vo furnished some useful particulars regarding Introduction, 
this crop. Sj)eaking of jMyiugyan, we read that “ the seed was said to have 
been inlroduet'd ” after tht' famine of 185B-7. Blanford reported having seen 
it in Pagan in '.rhero are two forms recognised— {}) sanpi/aungAgrown Forms, 

for human food : ii has a i*ound white seed with yellow husk ; and (2) hm -pyaung, 
grown for haUita*, }mt ikB' (\\:(‘lusively so : it lias both red and brown grains. Both 
crops a.re sown in July and August and gathered in December and January. The Seasons, 
stalks, whieh ofuai run up to IS feet in height, are given to cattle after being 
chopp{‘d up and mixed with wati'r. 

vSpmking of tlu' Meiktila (listricrt, w<‘ read in the Settlement Report that fudr is Upland Crop, 
one of the eliiid' ipilaiid crops. It is in greater request as an article of food in the 
w(‘stern than in th<> eastiam portions of the district, owing primarily to the fact 
that the. H(*<q)o of the cultivation of paddy is somewhat limited in the former. 

Ther<^- uro thn't> kiiuis1) kun~]n/anng^ has a reddish-brown seed, is not Forms. 

deprivt'^l of its husk on being thri'shed, and gives the highest return ; (2) san- 

pyauiup gives tln^ lowi‘st return in proportion to the seed sown, since in the 

process of thnsshing and winnowing it is entirely cleared from the husk, so that 

nothing hut tlu' iitli<‘ pi'uriy yellowish seeds rtmialn. It has a better appearance 

than th(^ kun-pyannin aiul yieifls after being milled 11 as compared with S from 

the kiift-pyaung ; (J) pyaufupnet-fii --thin is not viaw extensively cultivated. It 

hiiH a j(d black husk ami forms (liln^ kauk-hnyiyi idee) a glutinous mass when Oiutmoua 

cookt'd, and is used for cakes and otlun* sweet conf(H*tions, Tho judr is so\to in 

August, and SeptemlKU' and roapcnl in January and .February, being a six months’ 

crop. It grows wcdl in jiaddy ticlds provided water is not allowod to stand in them, 

and whim scandty of water prevails it often takes the place of paddy. The 

ground is prt'pariHl by harrowing tho surface at kiast ten times and tho seed is 

then hroadcasti'd. 

FODDER SUPPLY. 

Ripe and Oreen Sterns."—The judr crop is not alone of value as a Fodder, 
food for man. Its steins constitute the chief cattle fodder (cJiari) of a 
large portion of India. The first signs of famine directly induced by the signs of Famine, 
loss of tlu^ judr crop are the starvation and death of the cattle. It thus 
follows that in India it is the ripe stems and leaves (tho straw, it might be 
called) which become the Indian jimr fodder. Here and there special 
races of the plant are grown as a supply of green fodder. Mollison, 
speaking of the Bombay Presidency, mentions some six indigenous 
forms of fod<l(*.r judr (1) sundhia —perhaps the best fodder variety; Special Forms. 
(2) iMi/iia—this is met with on the light-coloured soils of Kaira and 
Baroda; (3) nilm —this is the best Deccan (Poona) fodder for the Qreeu Fodder, 
monsoons: (4) iitdiii is another Deccan form with loose upright heads of 
grain; (5) kundi and (6) hdlbondi are recommended for cultivation as 
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irrigated crops and should be sown any time between November and 

February. Mollison then observes (Lc. 16) : No other crops can 

The Most compare with the Sorghums in yielding a heavy weight of green f odder 
Suitable norm, quality. Succulent fodder of this class is specially valuable in 

the hot weather for aU farm animals, and hundi^ and hdlbondi are the 
most suitable varieties yet found for the purpose.” 

Muierji {Handbook Ind. Agri., 255) says that sorghum 
fodder may be sown “ in May, and sowing should continue through June 
and July, that there may be a succession of fodder crops of first, second, 
and third cuttings from July to March or April, a portion of which can be 
Dried nodder dried and preserved for use from April to June. The dried stalks should 
be stacked and thatched.” Mollison describes the manner of preserving 
sorghum fodder followed in the Southern Mardthd country. The bundles 
Storaee are built into neat oblong heaps in the field. Bach heap is built with a slope 

from the ground to the ridge, and when complete is protected along the 
sides, ends and top with big lumps of black soil, which are built or packed 
closely together. These heaps when complete look like large boundary 
marks. Cattle can freely graze over the stubble, but can get no access 
to the stored fodder.” Voelcker has expressed himself as opposed to 
the introduction into India of the European methods of siloing sorghum 
fodder, and the reports published by the Experimental Farms of India 

are as a rule unfavourable. , ^ 

t>ep Poisonous Property.—It has been already observed that the name 

Vi., pt'.’iii., bikhonda given to the wild S. halepense may be intended to denote the 
804 . -well-known poisonous property which that grass sometimes maniiests. 

Poisonous jjja,y perhaps be accepted as a further proof of the descent of at least 
Property. fodder-yielding cultivated forms of Sorffhum vnlf/are from that 

wild plant, when it is added that under certain circumstances the cultivated 
sorghums also become poisonous. In this connection attention may be 
imated to the fact that the Hemp Drugs Commission in their Report 
(1893, i., 156)> and more recently the Excise Commissioner of the Central 
Provinces, have made kno-wn a new use of the root of the judr plant that 
seems to have escaped the observation of previous writers (see p. 758). 
Boot used with It would appear that it is employed to increase the potency of Indian 
mdiaiiHemp. h.emp {bhang and gcmja) as well as of country liquor, but is viewed as too 
powerful to be used by itself. A poison residing in the root is certainly 
remarkable and worthy of the most careful and searching future inquiry, 
and it may be added that it is said to occur also in the roots of rice, but 
so far as judr is concerned, is reported as found only in the cold-weather 
or rinqni (Central Provinces) and shidlu (Bombay) varieties. 

The ocourrence of this poisonous property is, moreover, often sutiultaneous 
sSaneous. over a large tract of country, appearing and disappearing ^thm certain fixed 
limits of time and locality. It would thus seem that the effect of climatic dis¬ 
turbances in modifying the quantity and quahty of the crop has not received the 
deere© of consideration which it demands. Peas© {Agrt. Xeagr., 1896, No. 24, 
225) has recorded the death of a large number of cattle at the birsa fair, due 

Young Plant. to their having eaten judr stems. The young 

found to be poisonous to cattle in Egypt, the West Indies, IJmted States and 
elsewhere. Dunstan and Henry have examined young sorghum plants from 
Eevpt and India and have shown that these when ground up in contact with 
Pmssic Acid water yield prussic acid, and that the prussic acid originates from the interaction 
mssic Acia. ^ Crystalline glucoside dhunin and the unorgamsed ferment emulsin, both of 

which occur in the plants and are brought into contact in the manner just 
indicated. In Egypt the amount of dhurrin, and consequently the quantity 
of prussic acid obtainable, is at a maximum when the plants are about 12 inches 
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gradually disappears as the plant matures {Phil. Trans.^ 1902, 
cxcix. a, iipart from the variation in the amount of prussic acid oLtain- Yariation with 

abio, 'WMiien accompanies the ripening of the plants, variation appears alss' to 0!-rowth. 
be caused by chinatic and other influences since sorghum plants at the same with climatic 
stag© 01 gowth yield dinerent quantities of prussic acid in different countries. Influences. 
Dunstan and Henry s observations have been confirmed by Leather in India 
• o! pt. iii., 220-5), Brunswick in Queensland, Avery 

in the t nited States and other investigators, so that there can be no doubt that 
the toxicity oceasionally exhibited by green sorghum is due to this property of 
producing ])russic acid. Stephenson has recorded that a sample of Indian 
sorghum exn.mined by him contained considerable quantities of potassium nitrate, .Potassium 
and Buggestod that tliis might be the cause of the poisonous character of tA© 
plant ; but apart from the fact that potassium nitrate is not poisonous, the facts 
record Cl I above leave no doubt that Stephenson’s assumption is erroneous. His 
obseryation is, liowov'or, of special interest since many of the plants which 
contain cyanogenetic gliicosidos of the dhurrin type have been found to contain 
also notable <|uantities of potassium nitrate, and Trent has shown that in such Source of 
plants there is reason to believe that the potassium nitrate is utilised as a i^ltrogeii. 
source of nitrogen for the synthesis of the characteristic glucosides they contain. 

[67. T. A. Williams, Sorghum as a Forage Grop, in U.S. Farmers Bull., 1899, 

No. 50; Lyon and Hitchcock, Forage Crops, U.S. Bureau of Plant Indust. 

Bull., 1904, No. 59.] ^ ^ / 

^ SUGAR SORGBUAi OR IMPHBB .—In Bikanir and Ajmir a form of sugar- Sugar, 
yielding ylit, designated the Ahpura, has been known and cultivated from 
time immemorial ami used in the preparation of the sugar-candy for which these 
towns are famed. This statement w'as discussed some years ago in The Indian 
Agriculturist, but seemK to have been contradicted and then forgotten. In 1890 
(ui official inquiry in the Panjab resulted in the report that while in Ferozpur, 

Sialkof, and elsewhere sweet sorghums wore known, the saccharin© property Sweet Property 
was lost after a^ few years’ <‘ultivation in other districts to which these plants i^ost, 
had^ bticu i^xperimeutally convtyyod. Of the exotic forms, the amber and the 
collier seem to have attracted most attention. But according to the Poona ClucfPorms. 
Fariti Report {189,>, 9) there was little to choose between them either in per¬ 
centage of sugar or value as fodder crops. The weight of molasses per acre 
■wtm found to ho- collier, 1,174 lb., and amber, 1,072 lb. [Gf. Wigley, Note on 
Sorgho, Rev. Dept. Govt. I ml., 1877; Prod, of Sugar from Sorghum, U.S. Dept. 

Agri. Bull., 1890, No. 20; Wiley, Bxper. ivith Sorghum, Butt., 1890, No. 29; 

1891, No. :14; 1892, No. 37; U.S. Yearbook Agri. Dept., 1897, 80; 1899, 242-3; 

Exper. Stat. Record. 1899, x., 34,5; 1900, xi., i41, 319, 883 ; 1901, xii., 236, 547, 

942 ; 19{|2, xiii., 42-3, 242 ; 1903, xiv., 757 ; U.S. Farmers Bull, 1899, Nos. 90, 

92; Agri. Gaz.. 1S9I, 134; 1894, 579; Journ. Agri. S. Australia, 1902, v., 876; 

Rev. des (Udt. (^olon., 1902, xi., 51 ; Journ. Soc. Ghem. Indust., 1902, xxi., 628.] 

Spirit.— "Shiny writta's allude to the fact tliat the Africans manufacture a Spirit 
8()rt c>f he(T from the grain of sorghum. In 1884 Minchin Brothers of Aska, 

Ganjani,^ n'port<Ml that the juici^ of sorghum was most valuable to distillers. 

9’he spirit pr<‘pan‘d is said to hav'e lastetl much like rum, but after being opened 
was liabh^ to tlirow d(»\vn a gelatinous-looking substance. Nothing further has 
been heard on the Hubje,<*t in India, and of the United States of America it has 
geiKTally hetm said that elianges in the fiscal laws would be necessary before it 
could be ufilised. ^ 

TRADE IN JUAR. 

It is e.\<‘(Mali!ig]y tliffHnilt to funiisli any very definite statement re- Trade, 
garding tln^ traflh- in tlu^ products derived from Sopf/Iumi mdgape in 
India, for tlie sinvplt^, r(‘asou tliat as a rule tlie official statistics treat of the * 
two millets -~judr and /xf/m'—conjointly. It would, however, seem fairly 
safe to assume that two-thirds of the quantities recorded are in reality 
judr, the balance Ixung hdjra. The estimate of total production given Total 
above for judr alone <H)mes to 100 million cwt. of grain. The exports of 
judr and hdjra togudhirr during the years 1901-2 to 1905-7 have averaged 
about 11 million ('wt. ; assuming that two-tHrds are judr, we learn that 
the total exports do not exceed 1 per cent, of the production- Judr is, Local 
therefore, grown primarily to meet the food necessities of the people ^Consumption. 
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and not (as in the case of rice in Burma) as a rent-paying article of 

^The quantities of judr and hdjra conjointly shown as carried hy rail and 
river average about 4 to 6 million cwt. in normal years. In the year 1899— 
1900 the traffic became 11 million cwt.; in 1900-1 it stood at 9 million 
cwt.; in 1901-2 at 8 million cwt.; in 1902-3 it fell to its normal condition 
of 44 million cwt.; in 1903-4 it was close on4|rpiUion cwt.; in 1904-5 it 
again rose to 8| million cwt.; in 1905-6, to 9 J million cwt.; and in 1906-7 
was 74 million cwt. Duriirg the years of scarcity and famine (1900-3), 
Bombay Presidency imported in 1899-1900, 4 million cwt.; m 1900-1, 

5 million cwt.; in 1901-2, 3 million cwt.; in 1902-3, IJ miUion cwt.; 
while the town of Bombay itself took in addition 2, f, J, and 1 million 
cwt. These supplementary supplies were drawn from Madras, the United 
Process, Sind, etc. In i903-4 the imports into Bombay Presidency fell 
to less than a quarter of a miUion cwt., while those into Bombay town 
stood at 2 million cwt.; in 1904-5 they were about 2 million and 2| 
million cwt. respectively; in 1905-6, 2^ and about If million cwt; lastly, 
ill 1906—7 they were 1^ million and £ million cwt. The^ traffic with the 
other provinces and chief towns is hardly worthy of special comment.^ 

Turning now to the records of the coastwise traffic, we obtain a similar 
indication of the interdependence of the provinces of India for this all- 
important foodstuff, especially during abnormal years or local climatic 
disturboiiiccs. Tlic returns of imports sbow tliBt HombBy draws on Sind, 
Madras and Burma, and exports to Kathiawar and Kaoh. 

Prices.— The official returns {Prices ard Wages in India) afford some 
useful particulars. The mean average price of juatT for all India during 
the years 1871-5 is taken as 100, the standard of comparison of relative 
prices in the districts and provinces of India, also of accidental disturb¬ 
ances. During the quinquennial period 1896-1900 (which includes a term 
of scarcity and famine) the mean average for the whole of India was 153'6, 
and in 1903, when the effect of the famine had been efeced, it stood at 
109'23; but if three provinces be removed from consideration, namely 
Berar, the Panjdb and Sind, the mean average for the whole of the rest 
of India becomes 100-6. In the three provinces named (except some 
districts of the Panjab), judr never seems to have been procurable at the 
price expressed by the standard of 100. As exhibiting the actual average 
prices of this millet, it maybe here stated that, expressed in seers (= 2 lb.) 
and decimals of seers obtainable for one rupee (or Is. 4d.), the returns of 
Burma in 1906 show 20-07 ; Bengal, 12-51; Agra, 14-36 ; Oudh, 14-05 ; 
Kajputana, 14-53 ; Central India, 15-26; Panjdb and North-West Frontier, 
16-24; Sind and Baluchistan, 16-4 ; Bombay, 13-52 ; Central Provinces, 
15-45 ; Berar, 18-3 ; Nizam’s Territory, 13-8 ; Madras, 14-24 ; Mysore, 
14-6. 

It may thus be said that approximately in districts of chief production, 
the number of seers obtained per rupee is higher than in localities^where the 
millet is not very largely grown. A similar series of quotations for a 
number of years would show that railway extension has equalised the 
price in relation to production. The most significant feature of the internal 
trade returns is perhaps the circumstance that Bengal practically takes no 
part in the traffic. Millets are, in fact, very little consumed in Bengal. 
Another feature may be said to be that the great producing areas export 
to tracts of country inhabited by simple agricultural communities or to 
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rfegions where modern civilisation with its concomitant luxury has not 
penetrated to any material extent. 

n, FEBRIPUGA, Adr. Juss. ; FI. Br. Ind., i.,’567 ; B.E.P., 

Gamble, ilfaw. ^nils., 1902, 155-6; Brandis, Ind. Trees, 1906, 144 • Pt. iii., 
Meuace^. Indian Red-wood, Bastard Cedar, rohun, rahat rohan, soJian, 
sJiem, woM, $u?m, etc. A large deciduous tree of the dry forests of Central 
and South India. 

• deep red baric contains a G-um, said to afford a cood niucilan'o • it nl«A n 
yields a strong red Fibre, which is made into ropes in Chota Nagpur ^ The bark 
IS astringent and hM been used as a Tan. For long it has beZ eCloved mS- 

ti quinine. The most important product oi the tree is 

however, the W oou, which is utilisod for almost every purpose. It is much prfefd 
, ^°'^®®‘'^“^ding, ornamental furniture and carving. It is commonly formed 

i?°S’’®"' W Phannacog. ind., 1890 

JJriig& Oomm., 1901, i., 12, 140-7 ; Agn. Ledg., 1902, No. 1, 10.] 


SPIRITS, and Indian Distilling.-Many of the into.xicating 
liquors sold in India perhaps hardly deserve the name of Spirits Thev 
embrace both fermented and distilled liquors, and can be convmiientlv 
grouped as Pomgn and Country. To a small extent Wines and Brandy 
pe produced m Rashrair, but the bulk of the vintage beverages are 
imported. Beers and Ales are brewed in India under the most improved 
European methods (see Malt Liquors, pp. 757-62), but they are also largely 
impoitecl, Spirits are distilled both after the most primitive Native and 
the most advanced European methods, so that country spirits (arak) as 
mid Indian hraSs^ whisky can be had all over India—both of foreign 

Dntt (Mat. Med. Hind., 272) observes that the fermented and distilled 

authors called madya 

or madtrd (Sansk.). He then enumerates some 20 forms of spirits which 
appear to have been recognised as difierent, such as those distilled from 
be grape, the date, sugar-cane, rice, barley, wheat and from the flowers of 
Method of Manuf. Spirit, Journ. As. Soc. Bmg., 

Af+i T r°' Siyes a highly instructive and interesting sket^ 

of the Indian knowledge in spirits. b '-u 

/m®* generally accepted vernacular name for 
a?LS‘ . {Pharmacop Ind.,aupp\., 56, 275) gives, among 

others the fol owing synonyms ;-«Aard6, Hind.; mod, surap, Beng.; 
dam, Guz. Duk.; shdrdyam, Tam.; sdrdyi, Tel. and Kan.; aye. Burin! 

rendered by Europeans, arrack 
or ^ the observations m Hobson-Jobson (ed. Crooke, 36) may be ex- 

„ •“ ^ Arabic ^arak, properly “ perspiration,” 

and then, first the exudation or sap drawn from the date-palm larak al- 
towwr); secondly any strong drink, “distilled spirit,” “essence,” etc. 
But it has spread to very remote corners of Asia.” Thus ariki, arki, 
Mongolia and Manchuria; rdki, Turkish, etc. The word pachwai (see p. 757) 
denotes a beverage (beer) made from malted grain, but when distilled 
this becomes phatika or madira. In Sanskrit, three kinds are distinguished 
a® used-mrd (rice), Jeohah (barley), and madhulika > 

(wheat). So also fermented sweet liquors, such as palm-juice (tari) or 
honey and water or cane-jmee, would correspond closely with ale, and when 
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distilled become tbe spirit more especially designated arah. In Sanskrit 
the spirits or grades of arah from sweet liquors would be sidhu (from sugar¬ 
cane = rum), gaudi or gouri (from treacle), kJiarjura (from date-juice), and 
maddJiiha (from grapes = brandy). It would thus appear that the English 
word alcohol came from the Sanskuit through the Arabic al-hohl, namely 
from hoJiala, which is derived from hu (the earth) and Jiala (poison). 

History.—The knowledge possessed by the Natives of India in spirits of various 
kinds is very widespread, and dates back to the classic periods. Rajendralala 
Mitra has shown {Journ. As. Soc. Bcng., 1873, xlii., pt. i., 1, 58) that spirits and 
other intoxicating drinks have been extensively used in India at all times and 
by aU classes. Rico spirit was both drunk and used in sacrifices during the 
earliest Vedic times: the leading characters of the Mahdbhdrata were addicted 
to strong drinks ; in the Ramayana the use of spirits is mentioned with appro¬ 
bation: in the time of Kalidasa, drinking was common not only among men 
but even with women of high rank: the Puranas abound in descriptions of 
spirits and of drinking: and lastly the Tantras afford abundant proof of the 
attachment on the part of a large section of the Hindus to over-indulge in 
spirituous drinks. Manu condemns the us© of hohala and jag ala are 

described in Susruta, a medical treatise of the 5th century. In Buddhist 
Works, on the other hand, the use of spirits is stringently prohibited, and in 
Muhammadan writings, more especially the Koran, it is similarly proscribed, so 
that with the orthodox followers of the Prophet the use of strong drinks is dis¬ 
countenanced. But during the time of the Mughals in India, intoinperanco was 
the rule rather than the exception. The Emperor Baber {Menioirs, 258, 354) 
takes pains to describe, with minute detail, his drinking parties, and his subse¬ 
quent renouncement of the use of wine. The Ain-i’-AJebari gives full particulars 
of an intoxicating liquor made from sugar-cane, and the still employed in its 
production is that often seen in use to-day in the rural parts of India. The 
author of the Am also records the fact that excessive Bpirit-drinking prevailed 
among the grandees at the Court of Akbar. [Of. 2),A\F., vi., pt. hi., 331 ; 
also Sir George Birdwood’s account of the strong drinks of India {E.I.G. First 
Letter Book, intro, and n., xxii.).] 

Coming down to the commencement of European influence in India, Barbosa 
speaks of the “ ?mrra,m ” of Surat in 1510. Linsehoton, in the lOth century, 
deplored the fact that the Portuguese soldiers were learning frorn^ the Natives 
of India the pernicious practice of drinking spirits in place of the wine imported 
from their ovm country. So also Pyrard {Voy. E. Ind. (od. Hakl. Soc.), L, 
358; ii., 73, 383) and Tavernier (Travels (od. Ball), 1676, i., 243) mention a spirit 
distilled from palm wine which was largely drunk by the people of India at certain 
feasts. The latter also gives details of tho Tnethod of its preparation. Thovenot 
(Travels in Levant, Indostan, etc., 1687, pt. iii., 16), speaking of Surat, says that 
spirits were made of jagre and babul bark, also of tary. Thus tho Natives of 
India certainly did not learn from Europeans tho art of distilling spirits nor the 
habit of alcoholic indulgence. But there would seem little doubt that tho 
special use of Punch originated with tlio Eurapeans resident in India, That 
word is accepted as derived from the Persian panj and tho Hindustani panch, 
and means five. It thus denotes tho ingredients of a special concoction in favour 
with tho Europeans, viz. arak, sugar, lime-juice, spice and water. It would thus 
appear that tho Europeans were not prepared to (ionsuma tho Native arak un¬ 
diluted and invented the above concoction much as tho Greeks prepared their 
pentaploa (wine, honey, cheese, flour and oil). Tlioro is no evidence that the 
Natives ever used the special beverage indicated nor employed tho word panch 
in the sense implied. Thus Mandolslo (1638) calls tho Indian special mixture 
palepunzen. Hodges (1658) speaks of having often romembe^rod the Company 
in a bowl of the clearest pmich, while Fryer (1676) actually gives paunch the 
etymology of denoting the live ingredients of the special boverago. 

ResMciioti and Legistation .—So far as can bo learned, the system of super¬ 
vision over the traffic in intoxicaxits, exercised by the Muhammadan rulers of 
India, was that of farming out the right of manufacture and sale to the highest 
bidder. The British Administration ixiherited that system, but soon began to 
introduce wholesale reforms. For some years past the policy pursued has been 
to tax tho traffic to the utmost limit possible, short of originating illicit produc¬ 
tion. The aim has been to secure the maximum revenue from the minimum 
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tlTMtisireVstenr °tL° W® "““f farming sprang the direct control of 

me x^riTibii system, ihe first step taken was the limitation of the numh^r nf 

farmed. Hence came the outstill system under wliieh tliA 
ngit to manufacture and sell at a specified shop was granted. ’ But by neither of 
these measures was any limitation fixed on tho dntxr rL,. ^ neimer ot 

the interest of the prolucor to extend 

thus to encourage consumption. This led to the Centml BrntmevTsystem 
which the nianufaeture and storage are both under Government supTrvSorand 
a btill-hoad duty had to be paid before issue from the cellars. But ^fortunately 
it has not been found possible to enforce this system all over India ^ 

Revenue ~TU roveuuo derived from intoxicating beverages appears 
iiuder Ouatoras for imported liquors and under Excise ” for lo^*-ally 
])r<)duced. The excise revenue on liquors would seem to have been steadily 

increasing for sonic years past, duo, it is presumed, to two chief causes •_ 

(a) the increasing prosperity of the lower classes and (6) the more com¬ 
plete superiusion of tie E^cke Administration. This result may be 
c.xcniplified thus in 1860-1, the Excise revenue on liquors came to 91 
akhs (= £606 700); in 1870-1, to 156 lakhs ; in 1880-1, to 212 

1 ]S«’i 1900-1 to 427 lakhs ; and in 1902-3 

to 486 lakhs of rupees (— £3,240,000). Taking the last year, the foUowirig 
analysis exemplifies the relative importance of the chief kinds -—Revenue 
from country spirits, 325 laklis of rupees ; palm-juice. 111 lakhs ; grain 
beer, 17 lakhs ; country rum, etc., 12 lakhs; malt beer, 4 lakhs - and 
foreign liquors, 18 laldis. Since then the revenue has continued to in¬ 
crease till in 1905-6 it reached over 625 lakhs or £4,166,767, made up as 

country spirits, £2,914,067; toddy, 

£873 976 {Moral and Mat. Prog. Ind., 1905-6, 81). It is believed t4 
total revenue for 1906-7 came to £6,510,000, but the increase shown by 
no means necessarily manifests expansion in consumption; to a much 
larger extent it denotes more complete control. 

/ncW^ce of raxa«o/7.-“The average incidence of taxation per Taxation, 
proof gallon of distillery spirit amounted in 1902-3 to Rs. 4-6-8 of which 
Rs. 3-4-6 was derived from still-head duty, and Rs. 1-2-2 from Vend fees 
Among the larger provinces, the average rate was highest in the Paniab 
(Rs. 6-1-0) and in Burma (Rs. 6 plus vend fees), and lowest in the Centeal 
Irovinces (Rs. 3-8-4). The average consumption per thousand of the 
population in distillery areas varied from 14 gallons in the Panjab and 
10 (roughly) m Burma, to 127 gallons in the Bombay Presidency proper ” 

{Imp. 6az. 1904, iv., 16). In the year 1900-1 the estimated consumption 
ill gallons, per thousand of population, in distillery tracts, was as 
followsin Bengal, 18; in the United Provinces, 30 ; in thePanjdb 11 • 
ill Madras, 22; in Bombay, 112; in Sind, 46; in Burma, 10; in Goorg 
162 ; in Hyderabad Assigned Districts, 66 ; and in Ajmir-Merwara, 69. 

. Materials Used. Except in the Madras Presidency, country spirits Materials, 
(including the Panjdb country rum) is the main source of the revenue from 
intoxicating liquors. “It is usually prepared by distillation from the 
tnahua flower, molasses and other forms of unrefined sugar, fermented 
palm-juice and rice—the last mainly employed in Bengal, ’Assam and 
Burma. Country spirit is prepared by Native methods in Bengal, Assam 
the United Provinces, the Central Provinces, Sind, the Frontier Province 
and Baluchistan. The ingredients are generally fermented in pots and 
then distilled in rudely constructed stills. The system is very crude and 
the product apt to contain a considerable percentage of fusel oils. In 
Madras, Bombay, the Panjab and Burma, manufacture of country spirit 
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or of Indo-European spirit (local brands of rum, wHsky, etc.) is, as a 
rule, carried on in Mgbly organised private distilleries with European 
appliances ” (Imp. Gaz,, lx. 14). 

The following may be given as a fairly complete enumeration of the materials 
need (or which may be used) in the distillation of various alcohols, chiefly con¬ 
sumed as intoxicants. The pages (when cited) denote positions in this work 
where details will be discovered :— 

Agave.—The Mexican mescal spirit (p. 35). 

Anacardinm occidentale.—The Cashew-nut. A spirit is said to be distilled 
from this fruit in Goa (pp. 65-6). 

Ananas sativa.—The Pine-apple (p. 69). 

Anthocephalns Cadamha. —Spirit distilled from the flowers. 

Arenga saccharifera.—The Sago-palm, employed in preparation of Batavian 
arah (p. 92). 

Bassia latifolia.—The Mahua. flowers, perhaps after grain and sugar the 
most important alcohol-yielding material in India. The spirit distilled from 
these is called madhvi (p. 119). It is discussed by Baber (Memoirs, 1519, 325). 

Borassns flabellifer.—The Palmyra or Toddy Palm (p. 170). 

Caryota nrens.—The Indian Sago-palm (pp. 286-7). 

Cocos nucifera,—The Cocoanut (p. 361). 

Coffea arahica.—^Ripe pulp of coffee-berry (p. 366). 

Coix.—Beer (p. 396). 

Cymhopogon.— Rusa and other perfumes (pp. 450-63). 

Eleusine coracana.—The marua or rdgi (pp. 519-21). 

Eugenia Jamholana.—The ripe fruits are distilled in Goa (p. 526); also largely 
used for vinegar (p. 1109). 

Hordeum vulgare.—Beer. See Malt Liquors (pp. 643, 757). In Spiti a liquor 
is distilled from the grain called chang (p. 758). 

Malt Liquors (pp. 757-62). 

Melia Azadirachta.—The nini. A fermented liquor is obtained from the 
sap that is sometimes distilled (p. 780). 

Moms alha.—The Mulberry fruit affords a beverage sometimes distilled in 
Kashmir (p. 785). 

Oryza sativa.—^Rice. This is the chief grain used in the production of 
pachwai, and a spirit is often also distilled from specially prepared rice cakes (pp. 
826, 840). The spirit from rice and barley cakes, J. C. Ray tells us, is called 
paishti. The reader desirous of particulars regarding the method of distillation 
pursued in Bengal, should consult Ray’s instructive paper (Lc. 130-42). The 
revenue from rice and millet beer amounted, in 1902-3, to about 6 lakhs in Bengal 
and 11 lakhs in Burma—elsewhere it is inconsiderable. 

Phoenix.—The sap of the Date-palm is laxgely employed in Bengal in the 
manufacture of crude sugar, and the fermented toddy is distilled or alcohol is 
made from the sugar (see p. 886). The sap of the date, palmyra and cocoanut 
palms (called tdri in the north, and toddy, a corruption of tari, in the south) is 
used as a drink fresh or after fermentation. The total excise revenue derived 
from these sources in 1902-3 amoimted to over one crore of rupees, of which 
about 72 per cent, ^was collected in Madras, 12 in Bombay, 10 in Bengal and 5 
in Burma. Thevenot (Travels in Levant, Indostan, etc., 1687, pt. iii,, 17, 97) 
makes interesting mention of “ tary ” wine. 

Saccharum officinartim.—Sugar-cane. Rum is ’ obtained chiefly by the dis¬ 
tillation of the uncrystallised portion of the expressed juice (p. 956). Country 
brands of rum and the so-called brandies and whiskies are distilled from cane- 
juice, etc., and are coloured and flavoured as desired. Recently, however, some 
of the European breweries have started to distil whisky (proper) from barley, and 
this promises to be a profitable new industry. * The cane-sugar liquors are pro¬ 
duced at private distilleries situated in different part of the coxmtry. In the 
United Brovinces and the Panjdb such liquors pay duty at the rate of Rs. 4 
per proof gallon, in the Central Provinces at Rs. 5, and elsewhere at the Customs 
tariff rate of Rs. 6. The most important factory is the Rosa Distillery at Shah- 
jahanpur, in the United Provinces, which, in addition to supplying these provinces, 
exports considerable quantities to the Panjdb, the Central Provinces, Bengal and 
other parts of India (see p. 956). 

Sorghum.—^A spirit is distilled from the grain (p. 1041). 

Vitis Tinifera.—The Grape. Brandy is distilled in Kashmir (p, U14), 
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Acacia leucophloea.—Distillers’ Bark (p. 15). 

Cannabis sativa.—Indian Hemp (pp. 258--63). 

“ CerevisisB Fermentnm.”—Yeast. B.E.P,, ii., 257-60; see Malt Liquors 
(p. 758). The special preparation used in Bengal known by the name of hakhar 
(Ray, l.c, 130, 133) contains a diastase enzyme that possesses the power of 
converting starch into dextrine and maltose, but Ray adds the caking of the rice 
is as essential as the addition of hakhar but no caking takes place without 
hakhar. 

Datura.—(p. 488). 

Humulus Lupulus.—See Malt Liquors—Hops (p. 759). 

Ligustrum KoxburgMl—The bark put into the toddy of KUiryota in Madras. 

Phyllanthus Emblica.—The fruit put into Native spirits (p. 887). 

Sorghum Tulgare.—Root added to increase the poisonous property of the 
liquor (see p. 1040). 

Strychnos Nux-vomica.—The seeds added to beverages to make them intoxi¬ 
cating (p. 1052). 

Terminalia belerica and Chebula.—The fruits used to increase the potency of 
spirits (p. 1073). 

Vateria indica, (see pp. 1105-6). 

TRADE.—Production. —No sort of tabular statement can be furnished 
that could make any pretensions to completeness in the exemplification 
of the production and consumption of intoxicating liquors in India. 
We know that there were 14 registered distilleries in all India during 
1901 and that these employed 520 persons, each having at least 25 
employees. But there were many smaller distilleries, each employing 
on an average fewer than the number of persons that justify registration. 
In 1902 and 1903 the registered distilleries were only 9, and in 1904 
only 8, so that there would appear to have been some curtailment. 

The quantities of spirits issued from the regularly constituted and 
registered distilleries is of course ascertainable, but not the amount of other 
intoxicating liquors issued by the smaller concerns, nor the production 
that is either authorised or not but which, nevertheless, takes place domesti¬ 
cally. In 1903-4 the spirits issued from the distilleries came to 8,439,167 
gallons; in 1904-5 to 8,744,302 gallons; and in 1905-6 to 9,288,013 
gallons {Rev. Trade Ind., 1905-6, 8). 

Foreign Imports. —To contrast with these figures of regular production 
of spirits, the following particulars regarding the imports from foreign 
countries of supply may be given:—The returns of foreign trade show that 
the imports of spirits into India have been steadily increasing. The 
following are the quantities of imported Sfibits of all sorts during the six 
years 1901 to 1907 :—1901-2, 1,275,525 gallons, valued at Es. 88,69,374; 
1902-3, 1,380,953 gallons, valued at Es. 96,18,881; 1903-4, 1,409,831 
gallons, valued at Es. 99,15,068; 1904-5, 1,444^207 gallons, valued at 
Es. 1,00,69,286; 1905-6, 1,620,492 gallons, valued at Es. 1,08,78,491; 
and in 1906-7,1,489,361 gallons, valued at Es. 98,69,497. Taking the figure 
for 1906-7, we find the total was made up thus:— Brandy, 333,957 gallons, 
valuedatEs. 27,49,931; Gin, 68,575 gallons, valued at Es. 2,63,877; Liqueur, 
12,262 gallons, valued at Es. 1,63,953; Eum, 66,579 gallons, valued at 
Es. 1,09,245; Whisky, 592,514 gallons, valued at Es. 37,78,813; Spirit used 
in Drugs, etc., 86,891 gallons, valued at Es.15,73,906; Spirit Perfumed, 
16,361 gallons, valued at Es. 6,23,266; Methylated Spirit, 181,369 gallons, 
valued atEs. 2,72,998; Other Sorts, 130,863 gallons, valued atEs. 3,43,508. 
The shares of the chief countries in the total for 1906-7 wereUnited 
Kingdom, 766,686 gallons; France, 266,472 gallons; Germany, 193,575 

1047 


Yeast. 


Trade. 


Registered 

Distilleries. 

Produc¬ 

tion. 


Imports. 


Olassiflcatioa. 


Oountiies of 
Supply, 




SQUILLS 

Medicinal Bulbs 


INDIAN DISTILLING 



Iniiwrting 

rrovinces. 


Arali 

lini)orte<3. 


Exports. 


Intex’nal 

Trade. 

Calcutta. 

Bombay. 

Madras. 

Kaxaclu. 

Coastwise, 


vi., pt. ii., 
489. 


Bombay Stjuills. 


gallons ; Straits Settlements, 56,218 gallons ; Ceylon, 56,665 gallons, etc. 
The quantities received by the difterent provinces were Bengal, 477,043 
gallons ; Bombay, 426,343 gallons ; Burma, 250,879 gallons; Madras, 
199,815 gallons ; Sind, 133,832 gallons. A feature of the imports of some 
interest may be here mentioned, namely arah from Ceylon and the Straits, 
in direct competition with Indian production. It may also be added that 
the Indian Amendment Act of 1906, which came into operation on the 
26th February, 1906, raised the rates of import duty on ordinary spirits 
from Ks. 6 to Es. 7 per imperial gallon, and on liqueurs and perfumed spirits 
to a rate correspondiiig with that on ordinary spirits. The Amendment 
Act was thus intended to place imported spirits on a par with Native 
spirits in the matter of taxation. 

Exports. —The exports of spirits are small and unimportant, and 
during the five years under review have dwindled almost to nothing. The 
total exported in 1901>"2 was 78,084 gallons, valued at Es. 1,20,547 ; in 
1902-3, 11,986 gallons, valued at Es. 12,146 ; and in 1906-7 only 134 
gallons, valued at Es. 939. In addition, small quantities are also re¬ 
exported, amounting to 3,768 gallons, valued at Es. 32,573 in 1906-7. 

Internal Tnacfe.—Unfortunately no comparison can be made with the 
returns either of production or of imports, since the returns by rail and river 
are made in cwt. (not gallons), and moreoA^er the spirits are classed along 
with wines (see p. 1119). But the total transactions in 1906-7 amounted 
to 189,045 cwt., and the distribution of that quantity can be exemplified. 
Calcutta exported 36,362 cwt. (Eastern Bengal and Assam 10,669 cwt., 
and Bengal 10,252 cwt,; to United Provinces, 9,636 cwt.). Bombay Poet 
exported 41,528 cwt. (to Bombay ProAunce 18,299 cwt. and to Central 
Provinces 5,611 cwt.). Madras Poets exported 32,701 cwt. (to Madras 
Province 23,454 cwt. and to Mysore 7,584 cwt.). Madras Presidency 
exported 34,617 cwt. (to Madras Ports 16,323 CAvt. and to Central 
Provinces 12,207 CAvt.). Karachi exported 20,467 cwt. (to the Panjab, 
12,582 cwt.). United Provinces, 10,567 cAvt. (to the Panjdb, 4,740 cwt.). 

A further conception of the internal traffic may be learned from a 
study of the transactions along the coast of India. The total exports 
of spirits coastAvise in 1905-6 amounted to 1,875,882 gallons, valued at 
Es. 58,57,808. Almost the Avhole of this quantity came from Bombay, 
Yiz. 1,744,683 gallons in 1905-6, and was consigned chiefly to British 
ports vdthin the proAunce. 

SQUILLS.—Two bulbs are sold as Squills in Indian drug-shops, 
and more or less used indiscriminately, viz. Scilla and Urginba. The 
former is frequently regarded as the preferable quality, and is accordingly 
the one most largely traded in. The bulbs of HeilUi are imbricated, 
those of Urgifiea are tunicated like the onion. 

Scilla indica, Bakef^; M. Br. Ind,, vi., 348 ; Brain, Beng. Plants, 1903, ii., 1074; 
Cooke, FI. Free. Bomb., 1907, ii., 767-8 ; LiiaaceA'}. The suphadie-hhua, bhui- 
kdndd, ahirumari-vengagam, etc. A small bulbous herb, frequent in sandy 
places near the sea, in the Deccan peninsula from the Konkan and Nagpur south¬ 
wards. This fact is mentioned by Fryer {New Acc. E.lnd. and Fera., 1675, 178), 
who speaks of the squills or sea onions that grow near the sea on the KaxnAtak 
coast. The bulbs are used in India as a substitute for the true Squill, i.e. 
'fryffinett seiiUf, which is imported into India from the Mediterranean, and 
rvifineit i'mtieu, Kunth —the Indian Squill. It grows wild on the sandy shores near 
Bombay, but can also be cultivated on light sandy soil. Parker (Fept. Froc. Cent. 
Indig. Drugs Oomm., 1901, i., 39, 152-3) says, “ The young small bulbs should 
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P/iarmaco^./nef., iii, 1893 47 ( 5 - 9 - Pen/ prl/* a’ ^ ifwp<>r«ia. [<7/. 
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B.B.P., 
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M.ifOP TALC.-Ball, Man. Scon. Geol. Ind., iii 439-45 ■ 
MalleL Note on Ind. Stmtite, in Rec. Geol. Surv. Ind., 1889, xxii '’pt 2 S~ 
, Rojle, Further Note on Indian Steatite, 1890 x\:iii pt i^lk’^io- 
Hayden, Stmtite Mmes, Minbu Dist., Burma, 18%, xxik! pt ’4 ^-6 • 
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monly called Soapstone from its smooth, soapy feeling. A coarse variety 
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them.” “ The business is carried on for eight months of the year, of which half 
the period is given to extracting and dressing the stone for work and the other half 
is spent in making cups in the ‘ jantar.^ ” The outturn in 1900 was 82 tons. 

^aiputana and Central India .—The stone occurs in the Jaipur State of Raj- 
putana at the villages of Mora, Raiwala and G-isgarh. The mineral at Mora is 
pale green and finely crystalline, and is largely used at Agra for manufacturing 
elaborately carved ornamental articles. The mineral also occurs in the Bandel- 
khand States of the Central India Agency, as, for example, at Orcha and Bijawar. 
The outturn in Central India in 1900 is said to have been 68 tons. 

Burma. _There are mines in the Prome, Pakokku, Katha, Bhamo, Kyaukpyu 

and Minbu districts. The Minbu quarries and those in Kyaukpyu district are all 
in a group on the borders of Arakan and Upper Burma. In 1896 those of Minbu 
were reported on by Hayden, according to whom there are two chief localities 
where steatite is worked—(1) some 30 miles west of the village of Hpaaing, and 
(2) near the village of Senlan in Kgap^ township. The total number of mines in 
the first locality amounts to about 26, but only 4 were being worked at the time 
of Hayden’s visit in 1896. In the second locality, according to the same writer, 
there ^e 9 pits in all, but only a few yielded sufficient steatite to be worth working. 
In 1900 the outturn of steatite in Burma is reported to have been 51 tons, valued 
at Rs. 10,131. [Cf. Rept. Diet. Prod, in Burma, Rev. Dept., Sept. 1888, No. 
154-27 m'; Rec. Geol. Surv. Ind., 1897, xxx., pt. 1., 6 ; Scott, Qaz. Upper Burma 
and Shan States, 1901, ii., pt. 1, 305.] ^ x 

Uses. —There is a large demand for steatite in India, chieny for the 
manufacture of bowls, plates, cups, fancy boxes, etc. Many ornamental 
articles, such as paper-weights, pen-holders, etc., are also made of it. It 
is largely used in the manufacture of idols, and a special form found at 
Mysore has, owing to its suitability for this purpose, received the name of 
'pratima kaller, or image stone. Many temples and palaces also contain 
ornamentations of sculptured steatite. Ground to powder it is commonly 
employed as a white ink, or is added to plaster {e.g. the chunam or lime- 
plaster of Hyderabad) to make it shine (see p. 714). In Burma, pencils 
are made of it and used for writing on black-paper slates. In Madras Pre¬ 
sidency, Cuddapah soapstone is largely used for polishing chunam walls. 
Out of India it has come into prominence through the property it possesses 
as a pigment of protecting steel against corrosion. Mixed with a quick- 
dxying varnish, it produced a paint of great covering capacity and firm¬ 
ness. Owing to its refractory nature, it is largely employed in the manu¬ 
facture of gas-burners and crucibles. It is reputed to be almost unaffected 
by atmospheric agencies, and in China is commonly used to preserve 
structures built of sandstone or other substance liable to disintegrate. 

[Gf. Milbum, Or. Comm., 1833, ii., 276 ; Keene, Stone Induct, of Agra, 1873, 
17 ; Mukharji, Art Manuf. of Ind., 1888, 50, 262-3 ; Watt, Rev. Min. Prod. Ind., 
1893, 97 ; Lawrence, Valley of Kashmir, 1895, 65 ; Rept. Dept. Land Rec. and 
Agri. Mad., 1897-8, 3-4; Thorpe, Diet. Appl. Chem., 1900, iii., 600-1; Journ. 
Soc. Chem. Indust., 1898, xvii., 64; 1900, xix., 1026; 1901, xx., 133 ; Imp. Inst. 
Tech. Repts., 1903, 45-7 ; Watt, Ind. Art at Delhi, 1903, 70-2, etc.] 

STERCULIA, Limi. ; M. Br.lnd., i., 354-62 ; Gamble, Man. Ind. 
Timhs., 93-7; Brandis, Ind. Trees, 1906, 79-85; Stebculiace^. A 
genus containing about 21 species, extensively met with in Eastern Bengal 
and Assam. 

S. fcetida, Unn. A large tree known as the jangli-hadam, pun, pindri, gurapu- 
hadam, letkop, etc. It occurs on the west coast of India, in Martaban and Upper 
Tenasserim in Burma ; often cultivated. Is remarkable for the disagreeable odour 
of its flowers, which appear in March. It exudes a gum resembling tragacanth, 
and an Oil is extracted from the seeds by boiling in water. Flowers and leaves 
are used mblioinally, and in times of scarcity the seeds are roasted and eaten. 
[Cf. And6s, Veg. Fats and Oils, 1897, 169^ 218 ; Woodrow, Card, in Ind., 1903, 
188 ; Cunningham, Plagues and Pleasures of Life in Beng., 1907, 335.] 

1050 


ASSAM INDIGO 


STRYOHNOS 

NUX-VOMICA 

Stryelmme Tree 

S. urons^ Ro\b, T!k‘ ijitlu, kanmi, odla, tahsu, vellay putali kavalee, pandruk, etc. 

A large tree of the dry forests of Northern India ; throughout Central 

India a,iid Uie Doecan ; common on the west coast in the Konkan and Kanara ; 
as also the ilry forests in Burma. 

If yelds a (tu.Ar, called hatila or katira (see p. 95), which is of the tragacanth Gum. 
or hnsst^ra or “ insoluble ” series, and has been used in the Bombay hospitals 
irs a substitute for tragacanth. Guibourt {Pharm, Journ.^ 1855, 15, 57) has ob- 
s('rve<i that the gum gives off acetic acid when exposed to moist air, and that 
t'onsequeni ly it develr)ps an odour of vinegar when kept in closed bottles. The 
origin of this acoti(‘ acid in a similar gum from Australia has been investigated 
by Holunson {Jounu Olicni. *8oc., 1906, Ixxxix., 1496). Prom the bast a good 
PiuRK is pro('ured and made by the Natives into ropes and coarse cloth. “ The Fibre, 
bark is oldained when the trees are over ten years old. The trees are cut down, 
and aft IT lo]>ping oil the branches, the trunk is cut into pieces, six feet long, 
from which the hark is B(>(parated by making a perpendicular incision ” {Ind. Text 
Jotirn., Aug. 22, 1894, 265). Gum, leaves and branches are all employed in Native 
MEDicixr:, and the seeds are roasted and eaten by the poorer classes. Gammie Medicine. 

{Eec. Bot. Snrv. Ind., ii., 177) states that the roots are also edible. “ They are 
iirst <‘ut into small x>it>ees, then boiled and mixed with either spices or sugar.” 

The twigs and smaller branches are used as cattle Fodder, especiallj’' in times of 
scarcity (fndraji, in Ind. For., 1900, xxvi., 167). The Wood is made into guitars Timber, 
and tow. [€7. Fkarmacog. Ind., 1893, iii., app., 129-30; Cameron, For. Trees of 
Mysore, IH94, 32 ; Agri. Ledg., 1901, No. 9, 346.] 

S* villosa, Roxh, The udal, gid-hodla, poshwa, kanhlyem, baringa, huti, omak, 
yahe nar, sisi, savaya, shawni, etc. A moderate-sized tree of the Sub-Himalayan 
tract from the Indus eastwards: common in forests throughout India and 
Burma. It is valuable on accoiint of its Fibre, which is coarse and strong but Fibre, 
made into ropes and bags. In Southern India and Burma it is said to be much 
eBtoemed for making elephant-ropes, and in Northern India for cattle-halters. 

[Gf. Agri. Ledg., 1894, No. 12, 202; Cameron, Ic. 32-3 ; Dodge, Useful Fibre 
PUnts^f the World, 1897, 305 ; Kew Bull, 1897, 8 ; Nisbet, Burma under Brit 
Buh and Before, 1901, i., 371, 384; 'B.oopee!:,ReptLabor.Ind. Mus., 1905-6, 35-6.] 

STROBILANTHES FLACCIDIFOLIUS, FI. Br. Ind., 

iv.; 468 ; JM. Mag., 1887, 6947 ; Gamble, Man. Ind. Timbs., 519 ; Acan- 
THACBiB, The Bum or Assam Indigo Plant, rdmpdt, bar-rum, khuma, ^ 

safro, cMmoJm, tonliam, mai-gyee, etc. A sbrub of North and East 
Bengal, Assam, Manipur, and distributed to North Burma and Southern 
China. 

Oltis plant yields the rdm Dye of Assam and is probably the source of much Indigo, 
of the so-ealied indigo of Burma (see Indigofera, p. 663). It is fairly generally 
cultivated, for the purpose of obtaining the dye, by the hill tribes throughout the 
region of its distribtition. The plant is propagated freely by root cuttings mad© Propagation, 
in May or Juno or earlier if the rains set in. It yields prunings twice or three 
times a year* aiul is perennial. The two chief crops are in April or May and again sea.<!ons. 
in Septomber or October. Mr. Srijut Laldii Nath Kakoti, a sub-Deputy Collector 
in Assam, has recently contributed an interesting paper on the cultivation of 
5ar-mm. Ho speaks of one cottah of land yielding 8 to 10 seers of the dye. The 
Native methods of utilising the dye are fully described in the Dictionary. [Gf. 

Duncan, Monog. Dyes and Dyeing in Assam, 1896, 48-50; Bee. Bot. 8urv. Ind., 

L, 221, 257 ; itosie, Bept on Prov. Ssu^okfuan, Ghina, 1904, No. 5, 43-4.] 

STRYCHNOS NUX-VOMICA, Linn-.; FI Br. Ind., hr., 90; 

Kirtikar, in Journ. Bomb. Nat. Hist. Soc., 1893, viii., 331-4 and t.; Gamble, 

Man. Ind. Timbs., 497-8; Talbot, List Trees, etc., 1902, 241-2; Prain, stryclmiiie 
Beng. Plants, 1903, ii., 704; Cooke, FI Pres. Bomb., 1904, ii., 185; Logania- Tree, 

OEM. The Snake-wood, Nux-vomica or Strychnine Tree, hucMd, kajra, 
nirmal, kerra, musUi, yetti, kanchmai, kasaraka, kanjiram, kabaung, etc. 

A moderate-si^ied deciduous tree of the Gorakhpur forests in Northern 
India; Bengal, Orissa, the Circars ; the Deccan and Kamatak; moist 
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STYRAX 

BENZOIN 


THE BENZOIN TREE 


Seeds. 

Nux-Voinica. 


Dye. 

Medicinal Oil. 


Wood. 


forests in the Bombay Presidency; deciduous forests all over Burma; 
dry regions of Ceylon ” (Gamble). 

The tree is important as being the source of the alkaloids. Strychnine and 
Brucine, which are obtained from the Seeds. The fruits are collected and the 
seeds washed out and dried in the sun, or the seeds are simply gathered from the 
ground, but in the latter case have little market value. They are roundish, flat 
or concavo-convex and silvery in colour. “ Cochin nux-vomica is collected in 
the dry deciduous forests at the foot of the Travaneore hills and is sold to small 
Native dealers at a low rate, who send it to the merchants. Coconada nux- 
vomica is obtained from the Ganjam district and the Godaveri. The Madras 
seeds come from Nellore and several other parts of the Presidency” {Fhar- 
macog. Ind., ii., 500). “ The London market quotation is usually about 7 to 10 

shillings per cwt. The exports are chiefly from Madras, Bombay and Cochin, 
and are of considerable amount ” (Gamble). In addition to the alkaloids just 
mentioned, they yield a Dye, which produces light brown shades on cotton 
cloth, and an Oil employed medicinally by Native practitioners. By the hill 
tribes of the Nilgiris they are used as a fish poison and are employed by Native 
distillers, who add small quantities to arak to render it more potent (p. 1047). The 
bark and wood also contain brucine and are employed medicinally in India. The 
Wood is said to be used in Burma for making carts, agricultural implements and 
for fancy cabinet work. [Of, Paulus Mgineta (Adams, transl. and Comment.), 
1847, hi., 358-60, 461-2; Fryer, New. Acc. E. Ind. and Pers., 1675, 178 ; Faber, 
Strychnomania, 1677; Milbum, Or. Comm., 1813, i., 284 ; Taleef Shereef (Playfair, 
tra'nsl.), 1833, 29-31 ; Mason, Burma and its People (ed. Theobald), 1883, ii., 
342 ; Pharmacog. Ind., ii., 458-500 ; hi., 178, app. ; Eept. Ind. Mus. Calc, and 
Imp. Inst., 1897-8, 28; 1898-9, 32; 1901, 42; 1904, 20; Brit. Pharmacop., 
1898, 117-9, 222, 314; Dhargalker, Notes on Ther. of Indig. Veg. Drugs, 1899, 
13, 119; Dutt, Mat. Med. Hind., 1900, 198-9; Nisbet, Burma under Brit. Rule 
and Before, 1901, ii., 283; Barry, Legal Med., 1904, i., 447-56; ii., 494-8; 
Ghosh, Treat. Mat. Med., 1904, 495-501 ; Achart, Quinze Cents Plantes dans 
Ilinde, 1905, 407-8 ; Yearbook of Pharmacy^ (many passages); Journ. 8oc. 
CTiem. Indust ; Pharmaceut. Journ., etc.] 


D.E.P., 
vi., pt. iii., 
380-5. 
Benzoin. 


Origin. 


t 


Medicine and 

Incense. 

Trade. 


STYRAX BENZOIN, Dry and; FI. Br. Ind., hi., 589 ; Gamble, 
Man. Man. Ind. Timhs., 1902, 466 ; Brandis, Ind. Trees, 1906, 442; 
Styeaceje. Tbe Benzoin Tree. The Resin = lubdn (Ind. bazars), hussi, 
shambirdni, haminian, etc. A small tree of tbe Malay Archipelago, 
important as yielding tbe true Benzoin or Gum Benjamin of commerce. 

This substance appears to have been first mentioned by Ibn Batuta {Voy., 
etc.. Ft. ed. 1858, iv., 228, 240), who visited Sumatra (a.d. 1325-49). He 
calls it Luhdn-Javi (— incense of Java), the name Java being used among the 
Arabs and Persians of that time for the Eastern Archipelago. According to the 
Pharmacographia Indica (iii., app., 169) there are four kinds of the resin met with 
in the London market, viz :—Siam, Sumatra, Penang and Palembang. It is well 
known that the present species is the source of the Sumatra resin, but there is 
considerable doubt regarding the plants which yield the other three sorts. ^ The 
Siam resin is the costliest and most esteemed, and is imported by India in 
cubic blocks which take their shape from the cases in which packed while 
still soft. The resin is largely used both in India and Europe in Medicine, 
as an Incense and as a source of benzoic acid. The import trade is consider¬ 
able, amounting in 1905-6 to 16,090 cwt., valued at Rs. 4,14,649. Almost the 
whole comes from the Straits Settlements, viz., in 1905-6, 16,074 cwt., end 
goes chiefly to Bombay, 9,717 cwt. in the year named. Exports of the 
resin in 1905-6 amoimted to 52 cwt., and re-exports to 1,394 cwt. {Cf. 
Varthema, Travels, 1510 (ed. Hakl. Soc.), 1863, 234; Garcia de Orta, 1563, 
Coll., ix.; also in Ball, Proc. Roy. Ir. Acad., 1889-91, i.,ser. 3, 394; Ain~i~Akhari 
(Blochmann, transl.), 82 ; PoBteT, E.I.C. Letters, 1602-17 (numerous passages); 
Milburn, Or. Comm., 1813, ii., 305-6; Pharmacog. Ind., ii., 369-73 ; iii., 169-73, 
app.; Kew Bull., 1895, 154-5 ; 1896, 195-8; Greshoff, Nutt.^ Ind. Plant., in 
Extra Bull., Kolon. Mus. Amsterdam, 1894, 115-9; Thorpe, Diet. Appl. Chem., 
1898, i., 278-9 ; Hobson-Johson (ed. Crooke), 1903, 86-7 ; Tschirch, Die Harze 
und die Harzhehdlter, 1906, i., 195-212.] 
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CHIRETTA AND LODH 


tachArdia 

LACCA 
Lac 

SWERTIA CHIRATA, Ham. ; FI Br. Ind,, iv., 124; Gen- D.E.P., 
TiANACEiE. The Chiretta, charayatah, cMretd, nila-veffa, shimt-hush-chi, vi.,pt. iii., 
nila vem, nelahevu, selchdgi, etc. A small erect herb of the temperate 
Himalaya from Kashmir to Bhotaii at 4,000 to 10,000 feet; also the 
Khasia mountains between 4,000 and 5,000 feet. 

The dried plant (steins, leaves, flowers, roots, etc.) has long been held in Medicine, 
esteem by the Natives of India. It is possessed of tonic, febrifuge and laxative 
properties and is officinal in the British Pharmacopoeia. It is collected when the 
capsules are fully formed. The plants, pulled up by the root, are tied into 
flat bundles witli a slip of bamboo. Most of the commercial article is said to 
he collected in the IMorung district of Nepal, and seems to find its waj?" largely to 
Dacca. The bundles are packed in bales, each containing about 1 cwt., and 
exported to Calcutta, thence distributed all over India and to the rest of the 
world, in India the true drug is said to be sometimes confused with the Great Substitutes. 
{Aitaroffturp/iif^pfinietaata, Nees), and in some localities another species, 
gtifitifoihi, very inferior to the genuine article in its bitter tonic properties, is 
used as a substitute. [Cf. Pharmacocj. IncL, ii., 5U~5 ; Waring, Baz. Med. 

Xnd.., 1897, 45-*G ; Dutt, Mat. Med. Hind., 1900, 200—1 ; White and Humplirey, 

Pharmacop., 1904, 127 ; Burkill, in Joiirn. As. Soc. Benq., 1906, ii.. No. * 8 , 

263-81.] 

SYMPLOCOS RACEMOSA, B,oxb.: FI. Br., Ind., hi., 576 ; D.E.P., 
Gamble, Man. Ind. Timhs., 465-6; Prain, Beng. Plants, 1903, i., 655; 

StyracE/E. The Lode or Lodh Tree, lodh, hlioidai, singen, haviang, Whom, 
reti, lafongdong, cJiamlani, falyoh, hura, ludduga, mdryjana, etc. A small 
tree of the “ Sub-Himalayan tract from Kumaoii to Assam, up to 2,500 
feet or even higher; _ open and dry forests of Burma up to 3,000 feet, 
including the Shan hills ; Andaman Islands ; Chota Nagpur, common ” 

(Gamble). 

The bpk and loaves are used in Dyeing. By itself the bark yields a yellov? 

Dye obtained by simple steeping in hot water. It is, however, rarely employed in Dye. 
that way, but more generally as a mordant with other dyes, such as dl {Morimia 
tiiuaoHit, p. 783), bac or hakam p. 195 )^ and paras {Bitten. 

frnndeMa, p. 189). The bark is also largely utilised in Hindu Medicine. The Mediciue. 
Wood is durable if properly seasoned, though apt to warp and split. [Qf. The Wood. 

Bower Manuscript (Hoernle, transL), 1893-7, 23, 117 ; Monographs, Dij'es and 
Dyeing Duncan, Assam, 189(>, 50; Hadi, U. Prov., 1896, 82; Russell, G. Prov., 

1896, 18; Dutt, Mat. Med. Hind., 1900, 189; Walton, Tanning and Working 
in Leather, U. Froth, 1903, 25.] 


T 

TACHARDIA (CERTERIA) LACCA, /Terr.—an insect be- D.E.P., 

longing to the Coocijd.e. Green, Cocoidm of Ceylon, 3; also Ind. Mus. ’ 

Note.s, 1903, v., 99 ; O’Oonor, Lac Prod., Manuf. and Trade, 1876 ; Watt, Lac 
xigrL Ledg., 1901, No. 9, 181-347; Pharm. Journ., Nov. 1905; TschircJi, 

Die Earze und die HarzheJidUer, 1906, ii., 812-30. Lac (Dye and Eesin), 

Idhk, Idk, gala, arakicu, amhalu, kJiejijk, etc, Ldkshd or rdhshd and alakta 
(== washed lac), the Sanskrit names, are apparently the source of most of 
the vernacular names for both the insect and its products. Thus stick- 
lac is kham-ldkh ; seed-lac, ddnd~lakh ; shell-lac (or shellac), chafra-ldkh, 
and lac-dye, kirmai. 

History.-—There can be no doubt as to the lac insect and its name being endemid History, 
in India. The insect is even to-day practically confined to India. But the word 
Idkskd in the Atharvaveda BQ&nxs to denote Buteeb ffpntipsu. (p. 189), a tree upon 
which it is not uncommon to find the lac insect, and which by the more recent 
Sanskrit writers has come to be described as the Idkshd-taru or lac-tree. The 
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. with India. __ 


THE LAC INSECT 


Dye and 
Hesin. 


European 

Travellers. 


Arab Writers. 


Eed-dye Wood. 


Vedie description—the golden, the odorous, the hairy one, sister of the waters, 
etc.—might easily be viewed as appellations of l&kshd (nufea jronaosn) and 
indicative of its appearance, structure and habitat—frequenting as it does the 
SaiSns of water-channels and creeks. But a vast antiquity being thus estab- 
Ushed for the Indian knowledge of Idhh, it is surpnsmg that it finds no detote 
place in the ancient classic literature of Greece, Borne, Egypt, Persia and Africa. 
Si the passages which, according to some dictionaries, are taken to denote a 
taowled^e in lac, refer to a red-dye-yielding wood, or to hernws or to a resin at 
meslnt ^knoim, but do not denote Indim lac That substance was made 
knovm to Europe through the Arab traders, hence its bemg often called 
“ArSian” or “Ethiopian Eesin.” If it was loiown to the ancipt Greeks, 
th^ knowledge of it could not have much preceded the date of their discovery 

hfiyelds two distinct products-a Dte and a Besin. At first these were 
confliseeh but ultimately clearly and separately recessed. In the Penplua 
(written somewhere about 80 a.d. ) “ UhTcoa chromaUnos lac-dye is mentwned 
as conveyed from India to Aduli on the African coast of the Bed Sea. 

I Knt Niat Anim 250 a.d., iv., 46) describes lac as made m India from insects 
infeSoyln'a reddyl. Pegolotti {Della Deoima, 1343 hi 365) spaks of 
‘ ‘ lacca ^ al Indian, produced on branches of trees. Nicolo Conti and also N^- 

tin (in the 15th century) mention, as if an importmt ^^scusses 

‘^aca” of Cambay. VartMma [Travels, 1510 (ed. HaU. Soc.), 2--2, 2SS) discusses 
the “ lacca ” of Pegu, also the “ lacca ” wood of the Malay. The former is the 
true lac the latter a red-coloured wood exported from Sumatoa (Crawf<»d, Dzet. 
Ind. lakmds, 1856, 204). Garcia de Orta was perhaps the first European, howeve^ 
who critically examined and described lac in India, and he gives the pTOperties and 
uses of both the dye and the resin in such detail that the passage might be 
Is from the pen of a 20th instead of 16th century writer. As ph^ician to the 
Portuguese Governor of India, he visited that country in 1534. jolume of 
Colloqliea was published at Goa in 1503 and was the second book Panted m India 
He tLre {Coll, xxix ; also in Ball, Proc. Roy. Ir 3rd ser., i., 414) eritic^es 

the accounts given by Isaac (a physician of Bha,gdad, who was crucified 199 a.d.), 

by Serapion (who lived about 850), and by Avicenna 

980-1036). Theseearly Arab writers, Garcia tells us, called it l^a, luo, etc., 

but oo^used it with the cancamum (the resin Imown to the Greeks 
reference is made below) and ultimately with the dye kermea of the Greeks. 
They were hi error, he observes, in regarding it as an Arabian or i^meman product 
—a^ireumstance which Garcia r^ery rightly aocoimts for by the Indi^ ^pply on 
reaching the Bed Sea and Persian Gulf ports bemg subsequently designated by 
the name of the port from which procured. Many writers confused a red-^e 
wood such as logwood or sappan-wood, with lac, and one of theM red-dye woods, 
as iust mentioned, actually^bears the Malay name of lalca. Gaspar {Purohaa 
Pilirtnea iii., 177) alludes apparently to the same wood under the name cayofagne 
(’ kavu = wood and lakh). If this be so it is possible it was so named because 

employed as a substitute for the true lac-dye. “ Lac ” and lacquar wood ed 

dye are words frequently mentioned, when there is nothmg to show that they 
dLoted Indian lac—resin or dye—as understood to-day. Every passage that 
contains the word “ lac ” cannot therefore be accepted as of necessity denotmg 
the lakh of modem Indian commerce. . 

Linschoten and most European travellers m India, subsequent to Varthfema 
and Garcia, content themselves with compilmg from the latter, without adding 
ahything of value as the result of personal observation. _ Some few years Previous 
to the awearance of Garcia’s Oolloquiea, however, an mteresting passage on lac 
had been published by Amatus Lusitanus (1553) in his 

(book i., ch. 23, 44), the passage regardmg cancamum. Amatus there repudiates 
all idea of lac being the classic gum of the Greeks, whatever that may have beem 
He then adds that lac was being brought from India by the Spaniards to be u^ 
as a dve and also in the fabrication of the Arabian medicinal preparation known 
as dialacca. We next hear of lac through Mathioliis (1565), who m Ua oom- 
mentary on the cancamum of Dioscorides, tells us that lac was bemg largely used 
bvSt^emT^ a silk dye called lacca or hxchetta, the best quahty of which w^ 
in the trade designated lacca aumetri. By Clusius (1567-1605, compilmg large y 
from Acosta {Tract, dc laa Drogas, 1578, 113) and other 

axe told that it had become customary for lac to be consigiied from Begn *° 
Sumatra in exchange for pepper, hence its bemg designated Sumatran Lac. 
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TACHAR13IA 

LAC MIXED WITH RESIN lacoa 

History 

To this circiimstanco is due also the fact of its being often mentioned in lists of 

spiTOs in place of among dyes or resins. Acosta supplemented, however, Garcia 

de Orta’s account by the interesting particular that the resin lac was mixed with, Lac mixed with 

01 % as he^ calls it, adulterated with, common resin and wax. Thus then the Besin. 

adulteration in recent years, often much complained of by the trade, is not a 

product of the greed of modern commerce. Mandelslo [Travels, in Olearius, Hist. 

Muscovy, etc., 1639, 27), speaking of the lacquer work of Gujarat, says, “ They 
give them such a lustre as none yet could ever imitate in Europe.” Tavernier 
[Travels Ind., 1676 (ed. Ball), ii., 281-2) observes that—“ The country also 
j>roduc6s an abundance of shell-lac. There are two kinds of it. That which is 
formed on trees is of a red colour and is what they dye their calicoes and other 
stuffs with, and when they have extracted this red colour they use the lac to 
lacquer cabinets and other objects of that kind, and to make Spanish wax. A 
large quantity of it is exported to China and Japan.” Thevenot [Travels in 
Levant, Indostan, etc., 1687, pt. iii„ 112) repeats the statement that lac was 
exporte<l from Pegu. Lastly, Salmasius [Pliniance Exercitationes, 1689, 810) 
asserted that the very name “ lac ” had been derived from the Greek and originally 
denoted a red wood. He arrived at that conclusion chiefly through his own 
supposition that the Indian name for the substance was tree, not lahh. Tree is 
doubtiess a variant of the Pegu name cheih, and, as already abundantly indicated, 
wfis carried to Eui'opo through the Spanish trade between Burma and Sumatra. 

While a knowledge in lac was thus being gradually disseminated over Europe, Indian 
tliere are not wanting indications that within India itself the subject was not Knowledge, 
being neglected. Thus in the AinA-Ahhari (Blochmann, transL, 226), a work 
often spoken of as the administration report of the Emperor Akbar for the year 
11)90, we read of the proportions of lac resin and certain pigments to be employed 
in varnishing chicks or screens on the doors of public buildings. It would from 
that circumstance seem highly probable that a coloured spirit varnish may have Ooionred Spirit 
been known and used in India long before Europe possessed any knowledge of ‘famish, 
that valuable substance. Fryer [New Acc. E. Ind. and Pers., 1672-81, 83) also 
alludes to elegantly coloured chicks, but it may be added the modern chicks are 
crudely stained with mineral dyes, never with lac varnish. 

The period of the struggle for European supremacy in the East was practi¬ 
cally that of the birth of all definite knowledge in lac. But the scenes and the 
persons change rapidly and the interest shifts from the dye to the resin, back 
again to the dye, and finally once more to the resin. From the Portuguese on 
the west coast of India the trade passed to the Spanish and Burma via Sumatra, 
while a little later on (and in the hands of the British) it returned once more to 
Bombay. In the Records of the East India Company [First Letter Book, 1600-19, 

338, etc.) we are given certain glimpses of the Company’s instructions to their 
servants. Gumlacre ” was to be obtained from Cambay. “Gum lack” of “Q-umLac.” 
first and second sort 'was to be procured at Surat, “ but none of the worst of any 
hande.” Private trade in gum-lac was prohibited. So again, of date 1616, 

“ much gum-lac, both of the sort used for dyeing and also that of which wax is 
made ” was to be piarchased in Surat. The following year the “ lack ” of Baroda 
is said to be in “ grains like mastic pure as amber.” Of Agra it is observed there 
are two kinds: “ The one is in small sticks usually carried hence to Mocha : the ^ 
other is in great cakes. They both cost on© price, viz., 8 rupees per maund.” Stick Lac. 

The amber-coloured grains of Baroda wore doubtless “ washed seed lac,” and 
the great cakes of Agra would imply manufacture. Is the canna [kana = 
grain) lacke mentioned in 1623 as purchased at Baroda simply washed lac ? But 
in these early records of the East India Company there is apparently no mention 
of shell Jae nor of some of the chief centres of the present manufactme, such as Shell-iac not 
Mirzapore and Calcutta—but of course the town of Calcutta was not in existence Mentioned, 
at the time indicated. The fact remains the same that the early records manifest 
localities of production that are quite unimportant compared with other more 
recent centres. . 

The demand for cochineal served the useful purpose of pointedly directing Oochineai. 
attention to the lac-dye. This, though inferior, was found quite good enough for 
most of the purposes to which cochineal was put, and had the additional advantage 
of being considerably cheaper. A large trad© in lac-dy© accordingly sprang into 
existence that gave the impetus for numerous lac factories owned directly or 
indirectly by the East India Company. At this time was invented (and by 
Europeans doubtless) the method of manufacturing lac-dy© into special cakes Oakes of 
ready for lase. Such importance did this new industry assume that it dwarfed Lac-dyo. 
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the gum-Jac of the earlier commerce until it might almost be said that the resin 
(lac) became a by-product of the lac-dye factory. To this circumstance is due 
the fact that the methods of cultivation, of collection and of manufacture, that 
exist to the present day, were invented and perfected with a view to produce the 
dye, one might almost say, at the expense of the resin. The dye gave the profits 
of the industry. But Sir W. H. Perkin’s discovery of aniline struck at once the 
death-blow of both the Mexican cochineal and the Indian lac-dye industries. 

By this time, .however, new methods and directions of using the resin lac had 
been discovered in Europe, and the interest of the factory shifted until the dye 
became first the by-product and ultimately the useless or waste material of the 
factory. Here then we are presented with a demonstration of the startling fact 
that a by-product that can bo produced at an almost nominal cost cannot of 
necessity contest the market against the products of the chemical laboratory. 
Attention was thus concentrated on the resin, and it soon became the chief feature 
of interest, James Kerr (PhiL Trans., 1781, Ixxi., 374) was one of the first to 
mention and describe the manufacture of shell-lac. Prom about that date, there¬ 
fore, the modern factory industry may b© assximod to have originated. In the 
story of lac we have once more a demonstration of the indebtedness of India to 
England for her modern eommerc©, 

ORIGIN OP LAC. 

Life-history of the Insect,— The minute Hemipterous insect Tac^ 
hitrdifi laeca lives upon the plant jnices sucked up by a proboscis. In 
the adult state the females have no power of locomotion, but the males 
on attaining maturity emerge from their pupal cases, become possessed of 
a pair of long transparent wings, and fly away to visit the females and 
shortly after die. At two (in some cases three) seasons the swarming of 
the larva) takes place, viz:. July and December or also January. The 
larvae are seen to emerge from the dead bodies of the females and to crawl 
away in quest of fresh feeding grounds. They are then minute creatures 
of an orange-red colour, have no recognisable separation of body into 
head, thorax and abdomen, have fully formed feelers and powerful legs, 
but are devoid of any characteristics by which they can be separated into 
male and female. They measure about oue-fortieth of an inch in size. 
For some days the swarming continues until the twigs become distinctly 
reddish in colour and literally alive. The vast majority, however, perish; 
the more fortunate are wafted on the breezes or arc carried by the bees, 
birds, squirrels, etc., or by their own exertions, to new situations. The 
larv^ thus becomes fixed, and their legs, being useless, drop off. Lastly, a 
resinous excretion begins to form around their bodies, which by the ag¬ 
gregation of many in time assumes the condition of a more or less com¬ 
plete encrustation of the twigs. If at this stage the encrustation be cut 
open lengthwise, it will be seen to be of a cellular structure and to comprise 
two kinds of cells—-large circular caverns and smaller oval cells. The 
former will, moreover, be noted to be much more numerous than, the 
latter. The cinnilar cells are the females and the oval oties the males. 

About two and a lialf montbs after the swarming, the males escape from 
their cells, become (as already stated) winged, and fly or flutter away to visit 
the females. Shortly after this the bodies of the females become greatly 
enlarged, assume a bright red colour, and in due course develop viviparous 
larvae. The mother then dies, her body becomes the resting chamber oi 
her offspring (about 1,000 in number), which at their appointed time make 
their escape by swarming, and thus twice (or it may be thrice) a year this 

strange cycle of life is repeated. . i . 

PRODUCTION OP LAC.— The system of propagation that at present 
prevails consists in lopping off a few twigs of well-formed lac, a little before 
the expected date of swarming. These are carried to fresh trees or iresli 
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bouglis or tlie same tree and tied in convenient and suitable positions, 

Ihe larvse on swarming crawl to new wood and become fixed. If the 
ob]ect_in the collection of lac be to procure the red dye, the stick-lac Probau 
(that IS, the lac-encrusted twigs) should be gathered before the larv» 
nave swarmed. But if the resin-lac be sought, there would seem every 
reason to delay collection until the swarming has taken place. The 
industpr assumed its present form while lac-dye (if not equally valuable 
with the resin) was a profitable by-product. It is now valueless : its 
presence admittedly depreciates the shelUac very greatly; it necessitates 
expensive and possibly to the resin injurious methods of removal; and the ESecfc of Dye, 
decomposition of the larvtn gives the ofEensive smell to the factory, which 
well-nigh becomes a public nuisance. It would therefore seem that the 
time has more than come when this state of aSairs might be mitigated by 
some change in the season of collection, that would allow of the colour 
being very largely removed before the stick-lac comes to the factory 
The collecting seasons at present adopted are May to June for the one seasons 
brood and October to November for the other; a delay of a month or six 
weeks in each case would see the swarming accomplished. [C/. with 
opinion of Hooper, RepL Labor. Ind. Mus., 1906-7, 7.] 

Improvement In Quality. —There would seem to be little or no doubt Several 
that in India there is not one species of- Taehurdia^ but several. The Species, 
well-known different qualities of lac are due, it has been said, to the plants 
on which the insects feed. This is, however, likely to receive an even 
moic rational explanation, viz. that the grades of lac are due to beiii*^ the 
resins of different species of insect. It is also well known that the forms of 
lac found on leguminous plants (or on soft-wooded plants), such as Biifeu 
ftomlipmi and Cfijanus htdieiw, can with difficulty be induced to live 
upon hard-wooded trees, such as SchleJehem trijag a and Shorea Races. 
robiisttu upon which lac is nevertheless found. But there is still a further 
consideration of importance. It has been observed that there are special 
cultivated races, such as those found on Acacia arabica. In Sind and 
adjacent tracts that plant is used as a food-stock, but hardly anywhere 
else is lac to be seen on that tree. We have here either a special race or a 
remarkable climatic adaptation. Further, all over India albino-broods cumatic 
have been recorded as occasionally seen. It would thus appear that ^<iaptatiorL 
were the selection of stock placed on a rational and scientific basis vast 
improvements in quality might be effected, if if/ were not possible actually 
to evolve^ a white insect or at all events one to a large extent devoid wiute insect, 
of the objectionable colour, the removal of which so seriously enhances the 
cost of the present-day resin. 

F0o4 of the Lac Insect, —The insect lives upon a large number of Food of the 
^ widely different plants. In The Agricultural Ledger {Ic. 210-3) I have Lac. 
given a list of some 56 trees. Those best known are JBiitea frondosa^ 

Ficus rcUgiosUf Scldelchera trijuga^ Shorea robusta and 
Zizgphm Jajuba, These are all indigenous Indian trees, so that the 
lac obtained from them may be called wild lac (the insect being at most 
semi-domesticated); but two plants are specially grown for it, and where 
this is^ the case, the lac may be regarded as a plantation product and Plantation 
accordingly spoken of as existing under a greater degree of cultivation than ^’roduction. 
the wild insect. The plants specially grown are Acacia arahica in Sind, 

Rajputana and Gujarat: and €ajamm mdicas in Assam. But lac does 
not, in many localities at least, pay as a special plantation product. The 
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crop is most capricious both in yield and price. One year it may be highly 
profitable the very next sold on so narrow a margin that no inducement 
exists for ’extension. In support of this statement, witness the factthat 
ill tli6 exports of sliell-lac were 195,000 cwt., valued, at 15^ million 

rupees"" (£1 048,991), while next year, 1903-4, they were only 178,000 cwt. 
hut were valued at over 21 million rupees (£1,456,067). That is to say, 
while there were 17,290 cwt. less exported, the suin realised was nearly 
half a million pounds sterling more in 1903-4 than in 1902-3. And the 
fluctuation might just as likely have been toward a loss as a gam of half 
a million in the sum realised. No other item of Indian trade manifests 
anvthing like such extreme fluctuations in price as lac, and it can, there¬ 
fore, be no matter for surprise that the supply should correspondingly 

fluctuate. T 

LOCALITJBS of supply and cost of PRODUCTWN.—djB.<i is 
met with practically throughout the warm tropical areus of the whole of 
India but most abundantly in tbe Central Provinces, Bengal, Assam and 
Burm’a. In Sind and Gujarat, as already stated, tho^ hahul tree {Acaeta 
ar<tMr(() may he said to he that on which it is met with most abundantly. 
In Bengal where both the babul tree and the lac insect are plentiful it is 
extremdv’rare to find lac on that tree. But, as already suggested, the 
question naturally arises, is the 5flh«l-feeding insect of Smdthe samc species 
as the p«Z«. 9 -feeding one of Bengal and the Centml Provinces i The 
climates and soils of Sind and Bengal are about as different as it is possible 
to imagine, altliougli botli are tropical. The one is extemiely dry, tbe 
otlier extremely moist, and that alone may account for tlie behaviour of 

Cost of Ind* 1901, 496) givea 

tbe following calculation of expenditure based on an actual experiment 
condncted by an Assam planter 

Bs. 

Bent at Ks. 3 per acre for 80 acres . 240 

Hoeing or cutting jungle between trees. o-o 

Upkeep of necessary buildings .. .. . 

Cutting branches and putting in seed. 

Bs. 1,000 


Auxiliary to 
Tea. 


Manufacturing charges at 5 per cent.. 

Packing and dispatching at 2i per cent. _ 

Calcutta charges for forwarding and nver freight, at 2J per cent. 
London charges for sea freight. Dock and Broker s charges ♦. 


Proceeds of Sales, £1,750 at 14d- 
Deduct discount to buyers 


Total .. 


Deduct Expenditure.. 

Balance of profit 


Bs. 11,000 

.. 26,250 
656 

Be. 25,594 
.. 11,000 

Bs. 14,594 


“ Lac worked in connection with tea, etc., the amounts for European 
and Native supervision and upkeep of coolie lines, etc., ^7 added 
proportionately according to circumstances, planter referred to, how¬ 
ever, lost nearly his whole crop next year from the attacks of a night moth. 
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BetigaL According to the Ad?nimstration Report (1901-2 31) 
s found over the arge tract of hilly country covering the Chota llLnr 

and Manbhum in nw^^xT are in the districts of Eanehi 

supply of this article for all the factories in Bankura is obtined fcoiSe 

faJStxteit at industry is carried on to\ 

large extent at itlambazar, in Birbhum. Shell-lae and lor>-dvrr „i 

manufactured at Mankur and Degnuggur in Bardwan ; but the industry 
is on the deehne here also. There is a ke for-tArur oV n ■ 
suburbs of Calcutta.” Cossipore m the 

Assam—In WOO, Basu {Agri. Dept. Indust. Bull. (ser. 1) 1900 No 61 

Tav br^Sarted ‘^Kam which the following 

may be abstiacted. _ Ivamrup and the northern part of the Khasia and 

e Giiro hills bordenng^ on the Brahmaputra valley are at -present the 

tliTsoSh 7 Kamrup lac-rearing is chiefly confined to Kamrup. 

the south bank of the Brahmaputra, the annual outturn of stick-lac in 

Chhayani) being estimated at about 2,000 maunds 
A small quantity is reared by a few Kachari families in maum Jharaaon 

obtt^n exported from the district is, however 

wlmlv ^ northern slopes of the Khasia hills’ 

y ho aie .said annually to bring m about 2,000 maimds of lac to the weekly 

“‘'So “ A^Imair about 300 maunds to the markets 

at Boko. A small quantity of lac, averaging about 400 maunds a vear 

18 brought in by Bhutias to the annual cold-weather fairs at Darrlnga 
and^^Subankhata in the north of the district.” ^ 

“In the Garo hilb lac-rearmg is chiefly confined to the north and 
north-eastern parts <^_the district, comprised in the northern range of 
f .Tbe people of the south and south-western 

i^T ^ against lac cultivation. The annual superstiUoa. 

exports of crude lac from the northern range is estimated at 1,300 to 1 400 
maunds._ In 1894 the Assistant Conservator of Forests, Garo hills Divi¬ 
sion, estimated the annual production and export at 2,000 maunds and 
reported a senous decline in the cultivation of lac, which he attributed 
partly to the low prices and partly to the depopulation of the district 
through kala-azar and migration. Considering that the bulk of lac ex- 
ported from the Brahmaputra valley is the produce of the Kamrup and 
the E-hasia and Jaintia hills and the Garo hills districts and that the e^orts 
have during the past five years averaged over 16,000 maunds a year the 
foregoing estimates of outturn of lac in those districts would seem to be 
much below the truth.” 

Central Ptovlnces.—The lac insect is found throughout the Central 
Brovinces, but the main centres of collection are the Jabbalpur, Saugor 
Damoh, Nagpur, Eaipur, Bilaspur, Sambalpur, Chanda and Mandla dis- 
tricts. A Note on the Lao Industry of the Central Provinces {Bull, 1902 
No. 8) gives useful particulars regarding production. The lac-coUectors 
and sellers in these provinces were given in the census as 2,592 persons. 

Of the amount collected by far the greater part is exported, only a small 
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quantity being retained for local use. During the five years ending 1900-1 
tbe exports fiuctuated very greatly; in 1899-1900 they came to 99,961 
maunds, valued at Es. 11,96.394-tbe highest return in point of quantity- 
and in 1898-9, 39,713 maunds, valued at Es. 5,42,391, the lowest record 
for the period mentioned. These exports, moreover, were almost entirely 
from Jabbalpur and Chhattisgarh, and were consigned to the United 
Provinces almost entirely, thus feeding the Mirzapore factori^. 

Burma, —The large forests of Burma are said to be capable of producing 
an almost unlimited quantity of lac. The chief sources of commercial 
Burmese lac are the Shan States and Upper Burma, stipk-lac from these 
places being imported into Calcutta, where it is manufactured, into shell- 
lac for export. For some years the supplies received by the Calcutta 
factories from Burma have begun to be appreciated as important. 
According to Sir J. 6. Scott {Gaz, U'pper Burma and Shan States, 1900, 
ii., pt. 1, 393), though lac is found all over these States, it seems to be 
only in Karen-ni that its production is stimulated artificially. “ Elsewhere 
if a tree happens to be attacked, or. settled on by the insect, the deposit 
is collected when it is found.” 


Manufac¬ 
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Stiek-lac. 
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Washing, 


MANUFACTURE OF LAC. 

Lac Factories. —^In the Iniferial Gazetteer (1905, iii., 173—4) it is 
stated that though steam power has been successfully applied to the 
industry, the hand-labour factories still hold their own and for some grades 
produce qualities hardly, if at all, attainable by machinery. Lae factories 
Me almost confined to Bengal and the United Provinces. In 1904, accord¬ 
ing to the Financial and Commercial Statistics, there yitexe 128 lac factories 
ffiving employment to 7,831 persons. Of these 92 were in Bengal and 
employed 4,116 persons; 36 in the United Provinces, employing 3,715 
persons. The number in Bengal is said to be not fully recorded. 
With the exception of the factory at Cossipore they are, however, in 
most cases small. Those in the United Provinces are all situated at 
Mirzapore. The value of the manufactures turned out has been stated 
at about two-thirds the total foreign exports, while the very large In(fian 
consumption has to be met, and thus mainly by small factories possibly 
not included in the above returns. 

stick-lac. — Stick-lac is the name given to the twigs encrusted with lac 
that are collected from the trees in Miay to June and the second crop, 
October to, November. These are dried in the shade, by which the wood 
shrinks, thus often leaving the lac as hollow tubes, but much of the wood 
still adheres. It is packed in sacks and conveyed to the marts, and sold 
through various brokers or middlemen to the manufacturers. There is 
a quaint practice usually followed in most sales of lac. The buyers and 
sellers join hands and sit facing each other, a cloth being thrown over the 
bands. The buyer presses certain fingers of tbe seller’s band, tbus making 
an offer. This is usually rejected by a motion of tbe bead, and further 
^ finger-pressing ensues. Finally tbe bargain is struck without a word having 
been uttered. 

Seed^lac is stick-lac crushed and reduced to roundish pieces that more 
or less correspond to the ferpale cells. The dust produced, when sifting 
tbe seed-lac, is known as hhud* The pure seed-lac is then washed in large 
stone troughs and left covered over with water for 24 hours. Tbe wood 
floats to the top and is removed, dried, and used as fuel. A man or woman 
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ARSENIC AND RESIN ADDED laooa 

now enters the trough and while hoMi'n/i j- i. i i 

noio-mg on to a transverse bar placed at 

wSiTsTt avaiW treads with the bare feet on tha granular lac and 

The co oi^I l and the water becomes of a deep claret colour, 

washing cashing given, and repeated till the 

m+td to ®?lo^rless. The washings, if it be so desired, are evapo- 
d ve ^ fe d - * consistence and compressed into cakes. This is lac- Lac-aye. 
dje. The rt.sin is now called washed-seed-lao, but it is sifted into two 
qimhties granular and dust; the latter is called gaud. When steam 

beaters^^" is <ione -svith revolving cylinders and 

In * of India the seed-lac is now either washed or even boiled Bleaching, 

in a solution of crude carbonate of soda or of soda and borax, or of crude 
carbonate of potash, or of boras alone or of alum. After several such 

wasliings It IS said to become almost white. But in most of the larger 
factones, cspemally those concerned in the production of shell-lac, the 
washing or boiling in alkaline preparations is dispensed with; the seed-lac 
is Siinplj repeatedly washed in pure water but not bleached. Indeed, 
according to some authorities, it is even maintained that bleaching weakens 
the lac. After being washed, or bleached and washed, to the desired 
extent, the seed-lac is spread out on special floors and exposed to light 
and air, by which it is thoroughly dried and still further bleached. 

According to the purpose for which intended, the dried washed lac is Addition of 
now mixed with either or both of the following substances—yellow arsenic or uesin. 

(orpiment) and resin. The mixtime is then fused either before an open 
lire or by steam-heating. Steam is practically confined to the European 
lactones. Ihe arsenic is said to make the lac opaque and to impart a rich 
straw colour to the shell-lac, but its action would appear to be mainly if not 
entirely mechanical. ^ It is responsible for the opacity and rich straw colour 
of all the finer qualities of hand-made shell-lac. But the inquiry for a sub¬ 
stitute for arsenic has often been made, though not as yet supplied. A 
yellow colouring material that will fuse into the lac when subjected to the Bequirements. 
temperat ure that corresponds to 35 lb. steam power is required. Arsenic 
IS not, however, employed in the preparation of garnet or button lacs, 
nor^otinu grades where fulness of colour is no disadvantage. 

The objec.t of the resin is to lower the melting-point, a condition essential object of Besin. 
for many industries and one known from fairly ancient times (witness 
A(;<)sta’s allusion to it in 1578). Its value, therefore, is fully recognised 
and a (certain amount is not only admissible by the rules of the trade Amount 
(2 to 5 per cumt.) but fe'w of the shell-lacs that are regularly exported can 
be said to be entirely free from resin. During seasons of high prices the 
proportion is often, however, raised until it passes from the condition of 
permissible admixture to what might be called criminal adulteration. 

Lmc Pmsing.-~Th^ specially washed and bleached lac, mixed with its Lae 
required proportions of arsenic and resin, is now (by the hand manufacture) fusing, 
placed within long narrow bags (20 feet by 2 inches). For one quality of 
lac American ^Irill is necessary, for another a cloth specially made at the 
Cawnpore cotton mills is preferred, and for a third two bags are required, Bags, 
one within the other. After being charged the bag is arranged in front of 
a long open fire and so fixed up that it may be twisted the while it is being 
moved slowly along. The foreman operator sits on a little, raised mud 
platform, on the immediate left of the fire and slightly behind it. With 
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Hs left hand he holds the end of the hag and resists the twisting action 
produced by his assistant. The fused lac, in the portion most exposed to 
the dry heat, is thus squeezed through the bag. Every now and then the 
foreman gives his end of the bag a reverse twist, and this causes the portion 
from which the lac has been removed to coil up like a rope. Steady the 
bacr is drawn forward as portion after portion is exhausted. With his 
rigM hand the foreman \vields at intervals three weapons one a 
hooked poker with which he stirs the fire : a wooden spoon with which he 
everv now and again sprinkles with water the tiled floor in front of the 
fire •' and an iron scraper with which he removes the molten lac as it oozes 
on to the surface of the bag and allows it to drop on the damp floor, 
not sufficiently cooked, the fused lac is picked up from the floor and placed 
once more on the top of the bag and fused again, and even two or three 
times. There seems to be great sldll m knowing when the lac has been 
cooked to the proper extent. It is freely admitted that the hand-made lac 
possesses certain properties never attained by the steam-niaclunery lactone j 
She//-/ac.—The next stage is the production of shell-lac. For this 
purpose a mass of molten lac is handed to an assistant and placed by him 
5n L earthen or zinc tube filled with hot water (or on a green banana 
stem) fixed in the ground at an angle of about 45 to the floor. By means 
of a nbbon of palm-leaf stretched between the hands, the assistant spreads 
the lump of molten lac into a thin skin perhaps one-eighth of an inch in 
thiclaiesl But in this operation, which looks so simple, great is 
required in exercising just the right pressure to cause the lac to spread out 
in a compact sheet of uniform thickness. The sheet or slams now clipped 
off the tube, trimmed into a rectangular form, and handed to still another 
assistant, who, carrying it in front of the fire, seizes it between toes, 
teeth and hands, and ividening his legs as he expands ™ 

>. straightens his bodv and neck, stretches the sheet into three or fom times 
its onginal size and reduces it to the thinness ot tissue paper. It is then 

laid on a mat and allowed to cool gradually. j. +i, ^ 

When quite cold the sheets are given to persons who assort tHem ac¬ 
cording to colour and break out all impurities and darker coloiired 
The rejections either constitute lower grades or arc mixed dark- 

coloured seed-lac and used up in the manufacture of shell-lac 
is no objection. In the production of garnet-lac, the sheets are taken at 
the hot-tube stage, no further stretching being necessary. Garnet-lac, is y 
largelv, however, the special product of the steam-power factories. 
its name implies, it is of a deep rich red colour, and is in n^^ton lac 

tries where colour is not a disadvantage. In the preparation of button 1 , 
the molten material is not stretched at all but is simpty allowed to droP 
to a smooth substance, such as a green leaf-shea,th taken from the banana 
stem. Garnet and button lacs contain as a rule no arsenic, though they 

SrSr&%tSing-bags is removed and the bag 
cleaned by being boiled in alkali. The refuse is then made 
circular cakes 6 inches in diameter and 1 inch or more f ™ are 
very possibly the “ great cakes ” alluded to by the Bast India Company as 
procmed in 1816 from Agra, as also the lump-lac of the early coinmercia 
Sturm They are sold, like the kMd and gaud, to the manufacturers of 
sealing-wax, bangles, toys, etc., and by the cabinet-makers such crude lac 
are largely employed to cover up cracks in wood. 
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TfiB USES OF LAC. 

Lac enters into the agricultural, commercial, artistic, manufacturing, do¬ 
mestic and sacred feelings and enterprises of the people of India to an extent 
hardly appreciated by the ordinary observer. The existence of the poorer com- 
mumties, in the agricultural and forest tracts, is made more tolerable through the 
income derived from the collection of the crude article. Every village has its 
cax’ponter, Cartwright, turner and shoemaker, and all these craftsmen use lac in 
some form or other every day of their lives. The blemishes and defects are 
concealed by crude lac, and the surfaces are uniformly varnished 
or coloured with lac where colour is desired. Coloured lac, in fact, takes the 
place of the oil paint of Europe. The silver and coppersmiths employ it as a 
resist bed upon which to hammer out or punch certain of their wares. By 
means of lac, coloured ornamentations are made on copper and brass wares, as Cement, 
also on ivory. Lapidaries construct grindstones of the same material fused with 
sand and with it cement blade to haft in Imives and swords (p. 695). Potters, 
bookbinders, and makers of smoking-pipes all need lac as a varnish or a stiffening 
material. Jewellers load hollow gold and silver ornaments with it, or fix the 
stones in these by its means. The makers of the hiunbler personal ornaments 
prepare most of their wai'es almost entirely of lac. Indeed it is highly possible 
that one of the very earliest utilisations of lac was this very preparation of peasant 
jewellery. Lastly, in the hands of the lac-tmmer and toy-maker lac is supreme. Lac aaa 
But let it be here observed it is desirable to call this lac-work and to reserve Lacquer, 
lacquer for the art practised in Burma and Japan, where a vegetable oleo-resin 
is the chief material, not the animal resin-lac. 

The turner (March/f) with his lathe is met with in every village of India, and Turnery 
lias an assured position in the community. He prepares toys, nests of boxes, 
bed-posts, pdnddm^ hiikku mouthpieces, and decorates agricultural and other im¬ 
plements, etc., etc. The pigments employed are orpiment, sulphur, white lead, 
red mercury, Prussian blue, lamp-black and indigo. Recently, however, aniline 
dyes have been much used, with the result that the delicate artistic colours have 
almost disappeared and the articles made at the present day fade and tarnish 
to such an extent as to render them no more desirable ornaments. Metallic 
results are produced by mixing the lac with powdered mica, with powdered 
tinfoil, with imitation gold leaf, or with an amalgam of mercury, lead and tin. 

These metallic materials, if used in large particles, give a quaint mottled 
appearance and simulate the grain of stone, thus often producing a rich elfect. 

In the preparation of coloured lac, shell-lac is melted over the fire until it be- Colouring, 
comes plastic. It is then placed on a stone and a small quantity of pigment 
(previously dissolved in water or absoi*bod by oil) is deposited within a hollow 
formed on the surface of the lac. This is closed in and the lac hammered, then 
pulled out with the hands, doubled up, hammered, and pulled out again and 
again, tintil the colour becomes uniformly intermixed. The hammering com- 
nmnicates heat so that the mixture gradually assumes the consistence of india- 
rubber. Tlie coloured lac is tlien formed into sticks the length and thickness 
of lead pencils, or thicker as may be desired. These sticks of sealing-wax, as 
tliey may be called, are known as battis and are the form in which both the lac and Battis. 
pigment are applied to woodwork. After the article has been prepared and 
smootliecl, a hatti is px^essed against it as it revolves on the lathe. The heat 
generated melts the lac and thus colours the wood irregularly. The colour is then 
diffused by a small piece of hard wood pressed firmly on the revolving article. 

Lastly, a cotton i*ag, dipped in sweet oil (preferably Sesafymm), is next applied Distributed by 
to the revolving article, and this imparts a lasting polish to the lac surface. 

Obviously, therefore, the first conception in lac ornamentation must be a direct 
adaptation to a revolving object, hence the articles are either uniformly coloured 
in one shade or are ornamented by rings and bands of different colours. In the 
higher flights of lae-turnery and in the metal and ivory ornamentation with lac, 
however, a diversity and richness in effect are produced that have to be seen to 
be fully appreciated. The chief types of this work are.designated :— 

1 . Plain orxxamentation. 5. Painted Ornamentation. Metliods. 

2. Ahri or Cloud Work. 6. Tijofoil Ornamentation. 

3. Atishi or Fire Work. 7. Lac Ornamentation to Metal Ware. 

4. Nakshi or Pattern Work. 8. Lac Ornamentation to Ivory. 

9 Value of Lac in Inlaying. 

For timbers suitable for turnery and lac-work see Buxus [Boxwood Substitutes), Timbers, 
p. 190. 


1063 









SlaeU-lac. 


Uses in 
Europe and 
America. 


Trade. 


:Rise and Pall 
of Lac-dye. 


Process of tlie 
Besin. 


Exports. 


INSECT 

ehoSd oons'dt the special details of Iitdi^ 

i^eirio'Se ss‘ "“Bs.r's.a.'d.. 

Sa'ISS 1.nTBr,«« S^STdoS SfL?'™ e.'^y’S™ 

turnery, for example, that there can singular that no 

Seo^ four hundred years ago factories in India, or even of the 

?o the translation of the times thus appears to have ^en a 

;E.-cSt pSSSStS S “^fi. - »"* “» 

factories till the European demand arose. :^lTmamf 

making, as a cement, emplov^d in the manufacture pamo- 

it mav be mentioned that lac is i ^ electric appliances, etc. Through 

phox^^ records, as an insulatmg ^ 

the last-mentioned utdisation^^ the exports from India. 

perhaps largely accounts lor the recent p 

^ 1 IS'^rrffac to Europe, as already stated, took 
The first recorded exports of la . J traffic was entirely a 

place about 1607, hut (while in the hands of the 

Ltive commodity as it had been ^ ea^ from Indm 

Arab traders), c®t., valued at £12,978. and that m 

in shell-lac were in 1805, on c , The trade was thus not 

1808 they stood at ^9 cwt., , f/d’.fjlow for even in 1839 the 

well established, and the expansion h d ^ j 1840,6,043 cwt., 

total exports in r at 4,756 cwt., and in 

and, “„\^Qg8-9 the shelldac sent to Europe had reached 

1840, 6,440 cyd. “ ^if, l^rffSO 000), and that of the lac-dye of 
a yaluation of ^®^ then the trade in lac-dye has gradually 

8 lakhs of rupees (£o3,300). ®™®® , expanded to over two crores 

disappeared, while the exports of shell-lac have expa 
runees f£l 400,000 at present rate ot excnange). 

BXpurta u_ - - - j SHELL-UAC. 

L.4C-DX-E. 


IS 


Modem Demand 
for Sbell-lao. 


1808-9 

1878-9 

1888-9 

1898- 9 

1899- 0 

1900- 1 

1901- 3 

1902- 3 

1903- 4 

1904- 5 

1905- 0 

1906- 7 


Cwt. 

8,261 

333 

1 

1 


Rs. 


7,96,655 

1,95,285 

8,038 


24 

14 



Rs. 


11,65,739 

22,24,843 

31,94,126 

70,07,781 

92,65,600 

91,02,207 

77,03,615 

1,57,34,872 

2,18,30.905 

2,68,93,713 

2,64,53,774 

2,89,76,651 

(=£1.931,703) 
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LOCAL TEANSACTIONS 


TACHARDIA 


LACCA 
Trade 

I Lave not dealt with tLe bntton-lac nor •witL the unmannfactured 
forms of lac, since tLe exports of these are comparatively unimport¬ 
ant. The figures as they stand exhibit strikingly the way in which 
the traffic in the resin-lac has compensated for the loss of the trade 
in lac-dye. 

Production and Local Traffic .— In the return of railborne traffic, lac Frodue- 
is not treated under its separate headings, viz. of stick, seed, shell-lac, etc., tion. 
but collectively. In 1906-7 the total quantity shown as exchanged came 
to 446,574 cwt. Of that amount, Bengal is exhibited as having exported 
172,614 cwt., chiefly as follows :—122,155 cwt. to Calcutta, and 50,076 cwt. 
to the United Provinces. On the other hand, the United Provinces ex¬ 
ported 134,356 cwt., almost entirely to Calcutta. Next come the Central 
Provinces with an export of 45,430 cwt., chiefly to the United Provinces. 

Lastly, Assam exported 35,169 cwt. entirely to Calcutta. It has already 

been shown that the lac factories of India are almost confined to Mirzapore n^iirzapore and 

in the United Provinces and to Calcutta in Bengal. This accounts for the 

traffic being toward these centres. But all over India small quantities 

are worked, so that the statistics of lac factories by no means convey a 

full conception of the Indian production and consumption. For example, 

the Iiidian dyers, when they use lac-dye, prefer to obtain it direct from 

the stick-lac, so that they are continually producing a certain amount of 

seed-lac, which they dispose of to the local dealers and lac manufacturers. 

It is, however, probably correct that the railborne traffic gives us the only 
satisfactory indication obtainable of the chief items of production. A total 
supply of 446,674 cwt. of stick-lac should be more than sufficient to furnish 
the raw material for the export of 205,473 cwt. of shell-lac. The pro- share of 
duction of the registered lac-factories is commonly believed to represent oomplnfes 
two-thirds of the actual production, so that one-third (or thereabouts) of 
the annual supply escapes all trade registration. 

Receiving Countries .— Another feature of importance may be here deceiving 
stated, namely the direct dealings of India with Europe and America Countries, 
instead of through the United Kingdom. The following classification of 
the returns for the past twenty-one years will exemplify this feature :— 


Analysis of the Exports of Shelhlac from India. 



1885-6. 

1890-1. 

1895-6. 

1900-1. 

1905-6. 

1906-7. 

To 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

United Kingdom 

72,463 

66,391 

76,793 

55,689 

51,699 

43,837 

United States 

24,797 

41,684 

46,273 

68,660 

110,550 

109,047 

Continent of Europe .. 

13,483 

12,165 

37,323 

65,945 

51,898 

1^8,920 

Total (includes above 



! 




and all others) 

112,116 

112,495 

162,686 

193,318 

217,593 

205,473 


It will thus be seen that, while the exports from India have steadily Expa^onof. 
expanded, the share drawn by the United Kingdom has not maintained Deinaiidi?. 
its supremacy. America has become by far the most important single 
consuming country for lac, and what is still more remarkable, all the 
finer grade lacs go to the States and are purchased direct from the 
factories and not through Indian or British merchants. The traffic 
is, in fact, ^ controlled by the United States dealing with the manu¬ 
facturers direct. The possibilities of expansion are also extremely future 
problematic. Expansions. 
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TAMARINDUS 

INDICA 

Tamarind 


THE TAMARIND TREE 


Qualities. 


Acfcioa of the 
Leaves. 


The following statement classifies the foreign exports from India during 
the past three years :— ___—_— 


Electric 

Appliances. 


D.E.P., 

•vi., pt. iii., 

404-9. 

Tamarind. 


1904-5. 


1905-(>. 


1906-7. 


P . T>a Cwt. RiP. Cwt. Rs. 

n t iQO ^ 58 93 713 217,593 2,64,53,774 205,473 2,89,75,551 

iSu-lac :: 3a?6 4^51 44,45.9^ 

~ Total .. 227,581 2,97.64,192 259,444 3,08,95,061 242,590 3,34,21,465 
® Seei'lac^”'.'! 11,152 9,41.104 ^^004 7,79,61 3 15,18 8 

Grand Total j 

238.733 3,07,05.296 270,448 .3,16,74,674 2.57,778! 3,47,07,707 

It will tEus be seen that during the yeMS 1903-6 the exports of shell-lac 
have increased by 12-56 per cent, in quantity and by 21-63 per cent, in 
value, while hutton-lac has correspondingly expanded by 22 1 per cent, 
in quantity and 14*75 per cent, in value. On the other hand, the traffic in 
the raw material has, if anything, declined. Everything points to a con¬ 
tinued expansion of the traf&c in connection unth the necessities of electric 
appliances. 

TAMARINDUS INDICA, Lhm.; FI Br.Ini.,il,21Z; Gamble, 
Man. Ini. Timhs., 1902, 278-9; Prain, Beng. Plants, 1903 i.. 444; Brandis, 
Ini. Trees, 1906, 252-3 ; Hooper, Agn. Xeifp., 1907, No. 2 ; Leotminos^. 
The Tamarind Tree, amli, tintiri, tintul, koga, puh, cUnta, -pjo, chinch, neddi, 
shenta, sitta, karangi, hunase, magyi, etc. A large evergreen tree, culti¬ 
vated in India and Burma as far north as the Jhelnm, m the Central 
Provinces, Central India, and many parts of Southern India; it is also 
found self-sown in waste and forest lands. Is said to be indigen^ m 
Africa. According to Dntt, it was known to the Arabs as Tatnare-Hindi, 
from which is derived Tamarind. 

Eirminger {Man. Qard. Ind. (ed. Cameron), 234-i3) Bpeaks of three sorts-Ml) 

the sour-fruited, (2) the sweetish friuted, and (3) the red-fruited. The last- 
named has the pulp of a rose-red colour and is (‘onsidei’ed the best, being the 
kind always employed, when obtainable, for preserving.^ It flowers m April aiid 
May and^ields^its fruit in the cold season. The iNhitiveijs have an aversion to 
sleeping under its shade because of tlie supposed acid exhalation from the leaves. 
On this subject Gamble writes me: I can testify that the leaves of the tamarind 
^^rrod^the'c^ of tents pitched under their shade. Tb s happens 
weather. The leaves fall on the tents, and m a day or two the efeth is decom- 
nosed in holes.” Regarding cultivation, Woodrow says : rins tree delights m 
a deep alluvial soil, and in such a position forms one of the most hantome 
landscape trees in this country ; but it will also grow on decayed ^^s wtoe 
few trees will thrive without free watering, hor planting get a hole at le^t 
3 feet deep and 3 feet wide prepared, fill to 6 inches above the }?^h 

good soil mixed with some old manure. Let the surface he .a^t the sid^ 

so as to prevent water running ofl, and sow a few seeds at the ^ 

rains, then protect them with some thorny branches, which should be afterwaids 
removed, the surface stirred, and the thorny branelios replaced once m three 

yields a dirty Gum of no value, and according to Prebble, 
old trees are sometimes seen to have a liquid exudation consisting of 
(Pharmacog. Ind., i., 533 ; Kanny Lall Dey, Indig. Drugs, Ind., pO). An 

infusion of the leaves is believed to yield a red Dv® and to impart a yellow snade 
to cloth previously dyed with indigo (Atkinson). Leaves, flowers 
also employed as auxiliaries in dyeing, especially with safflower. An UXL oi an 
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PREPARATION OF TAMARINDS 


TARAKTOGENOS 

KXJRZII 

Chaulmugra 

amber colour is prepared from the seeds by expression. From a very remote 
period the tree has been valued in Sanskrit Medichste as an antiscorbutic in place Medicine, 
of limejuice, and accordingly” the fruit is officinal in modern Pharmacopoeias. 

The fruit is a large swollen pod, 4 to 6 inches long, filled with an acid pulp. 

It matmes in February and is largely used as Food, being a favourite ingredient Pood, 
in curries and chutnies, and for pickling fish (see Fish, p. 547). It is also em¬ 
ployed in making a cooling drink or sherbet. According to Lakshman Dhargal 
Ker {Therap. of Indig. Yeg. Drugs, Bombay, 1899, 16, 36, 88), the sherbet is a 
useful laxative for children. Marco Polo (ed. Yule, ii., 328) mentions tamarindi 
and seawater being used as an emetic preparation. 

According to a recent writer (Bhilvppine Bureau of AgrL, Press Bull,, 

No. 6 : Trop. Agrist., Nov. 1905, xxv., 687-8), “ In British India the average 
annual yield from an adult tree is 350 pounds of pods, and this shrinks to about Yield. 

200 pounds of the prepared fruit pulp.” The same waiter states that a new 
market has recently sprung up for the tamarind in Genoa, where the pulp is em¬ 
ployed in the manufactvire of syrups and sweetmeats. The East Indian tamarinds, Syrups, 
he says, are packed in salt, but the best market now seems to be for the unsalted Salted and 
article, of the preservation of which in Jamaica he gives the following account:— IXnsalted. 

“ After gathering, the ripe pods are first stripped of their outer shells and the Preparation, 
pulpy contents are laid down in the bottom of wooden casks or barrels, and there 
sprinkled over with a layer of cheap, low-grade sugar. Then follow alternate 
layers of fruit and sugar, until the receptacle is filled to within 8 to 10 centi¬ 
metres. The whole is now covered with boiling-hot sugar, headed up, and is 
then ready for export. So packed, tamarinds may be preserved for years 
without deterioration.” He also adds, “ The current price of salted tamarind 
in the Bombay market is at this time only about $30 per long ton of Madras 
fruit and $40 for Calcutta fruit, while the prevailing average price for the 
sweetened Jamaica fruit in the Genoa market for nearly a year past has been 
about 40 liras per 100 kilos (220 pounds) or, in our values, about $80 gold per 
long tun.” 

The seeds, boiled or fried after removal of the outer skin, are also eaten by Seeds. 
Natives, especially in times of scarcity, while the seedlings, leaves and even 
fiowers, are utilised as food in various preparations. Cameron mentions a cement Cement 
or paste as made from the seeds which is used in dressing country-made blankets. 

The YT>od is regarded as vei'y durable, and is highly prized, though difficult to wood, 
work. It is used chiefiy for wdieels, mallets, planes, furniture, rice-pounders, oil 
and sugar mills, and is excellent for tui’nery. It is also valued for fuel when 
great heat is necessary. [O/. Baber, Memoirs, 1519 (Leyden and Erskine, transh), 

1826, 341 ; Mesua, Opera (od. Marinus), 1562, 52 ; Garcia de Orta, 1563, Coll., 
liii. ; also in Ball, Proc, Boy, Ir, Acad., ser. 3, 1889-91, 676; Acosta, Tract, Be 
las Drogas, 1578, 66 ; Prosper Alpinus, De PL jBgypti, 1592, 15 ; Ligon, Hist, 

Barbados, 1657, 09; Bontius, Hist, Nat. et Med. Ind, Or., in Piso, Ind. XJtri. re Nat, 

€t Med., 1658, 94 ; Mandelslo, Travels Ind., 1662, in Olearius, Hist. Muscovy, etc., 

149 ; Fi\ver, Neio Acc. E. Ind, and Pers., 1675 (ed. 1698), 178 ; Labat, Nouv, Voy. 
aux Isles de NAmerique, 1724, ii, 192; Milburn, Or, Comm,, 1813, ii., 276; Heyne, 

Tracts on Ind., 1814, 18; Paulm yEgineia (Adams, transl. and Comment.), iii., 

439-40 ; Cameron, For, Trees of Mysore and Coorg, 1894, 109-10; White and 
Humphrey, Pharmacop., 1904, 491-2 ; Basu, Agri. Loliardaga, 1890,_pt. i, 131-2 ; 

Banerjei, Agri, Cuttack, 1893, 198 ; Duncan, Jkfonoy. Dyes and Dyeing in Assam, 

1896, 51 ; Dutt, Mat. Med. Hind., 1900, 157-8 ; Ponder and Hooper, Mat. Med. 

Ind„ 1901, 64 ; Woodrow, Card, in Ind., 1903, 280 ; Ghosh, Treat. Mat. Med., 

1904, 619.] 

TARAKTOGENOS KURZII, in Journ, As. Soc. Beng., 

1890, lix., pt. 2,121-4; Gamble, Man. Ind. Tinihs., 42; Prain, Beng. Plants, 

1903, i., 231-2 ; Hooper, Agri. Ledg,, 1905, No. 5 ; also Pept Labor. Ind. iji-Qgra, 
Mus., 1905-6,29-30 ; Bixineai. Tbe diaulniiigra Oil, chaulmugra, kalaW’ 
bin (the tree), hxlawthee (tbe seeds), toung pung, etc. A large tree, 40 to 50 
feet high, of the forests of Sylhet, Chittagong and Burma. The^seeds 
yield the true chaulmugra oil, long supposed to be the product of Gpno~ 
emrdi u odoruttu 

The identification of the true source of the chaulmugra seed originated with a 
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aHANBIS 

Teak 

Confusion in the 
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Oil. 


Chittagong. 


Season. 


Expression of 
Oil. 


vi., pt. iv., 
1-14. 

Teak. 


Areas. 

Indian. 


Burman. 


THE TEAK-WOOD TREE 

Erenclx pharmacist, G. Desprez. In 1899 he discovered that the seeds received 
in Europe did not belong to G^ynocartiia. o(io’»*€tta and the fact was communicated 
to Lieut.-Col. E. Prain, who had found about the same time that the seeds sold 
in the Calcutta bazars were not those of a and subsequently that 

the tree which yields the chaulmugra seed was TuraiUoyenos a plant 

described by Sir George King in 1890. The two seeds can be easily distinguished. 
^^ynocariiia is about one-half shorter than that of TaraMoy^»ios. The shell of 
^ynoeardta is thicker and harder, marked on one side by a few radiating ridges 
or furrows, and the kernel is pale yellow. The shell of Tttt amogettas is plain and 
the kernel dark-colouxed. 

Chaulmugra Oin has long been known and used in India as a remedy for 
ctitaneouB diseases, and has become a drug of some importance in European 
practice (p. 204). A full account of the history and composition of the oil is given 
by Hooper. The seeds are brought to Calcutta, chiefly from Chittagong, and are of 
two kinds—(1) mature seeds with brown kernels, rich in oil; (2) immature seeds 
with black kernels, poorer in oil. The seeds arrive in the market at the end of 
the rainy season in November and December. At present the price of the seed is 
stated to be Rs. 3 to Rs. 4 per maund at Chittagong and Sylhet, and the Calcutta 
price Rs. 6-9 per maund. To extract the oil the kernels are separated from the 
shells and dried in the sun. They are then pounded with a pestle and mortar, and 
the broken kernels put into canvas bags and the oil expressed with the aid of fire 
in a castor-oil mill. The oil is of two kinds—(1) clear, bright, straw-coloured ; 
(2) muddy and precipitating a sediment of earthy colour. One maund of oil 
is obtained from 4 to 5 matxnds of seed. The price of the oil is Rs. 60 per 
maund. [Of. Mason, Burma and Its People (ed. Theobald), 1883, ii., 646 ; 
(Gynocardia) Pharmacog. Ind.y i., 142—6 ; Rories and Desprez, Contrih. to Study 
of Oynocardee Chaulmoogra Oil, 1898 ; Hohnes, Pharm. Soc, Mus. Bept., 1903, 57 
Power and Gornall, Constit, of Chaulmoogra Seeds, Wellcome Chem, Ees. Lah.f 
1904, No. 45 ; Constit. of Chaulmoogric Acid, No. 46 ; \Vhite and Humphrey, 
Pharmacop., 19*04, 555-6.] 

TECTONA GRANDIS, Limu ; FI Br, Ind., iv., 570 ; Stat. Aths 
Ind., 1895, 29-31 and map; Gamble, Man. Ind. Timbs., 1902, 526-34; 
Prain, Bcng. Plants, ii., 828 ; Cooke, FI, Ptbs. Bowh., 1905, ii., 424, 
Brandis, Ind. Trees, 1906, 505-6; Verbbnace^. ^Tke Teak Tree, sdg'dn, 
saFF'd, chingjagu, sag, sigwan, JcJiaha, telca, loJieru, sagwdn, tegu, telclcu, 'pedda 
teku, tyagada mara, jddi, Tcyun, etc. A large deciduous tree, indigenous in 
botk peninsulas of India. Tke wood is that cliieliy exported from India, 
more particularly Burma, and is tke most important building timber of 

tbe country. . ^ ^ 

Gamble discusses the teak areas under two divisions, the western or indi^ 
and the eastern or Burmese. “ The Indian region has for its northern the 
rivers Nerbudda and Mahanadi, but here and there it may occasionally be found 
north of this line, as in Jhansi and Banda, while south of it, it scarcely occurs in 
Orissa or the Circars, It is found in deciduous forest, but is not gregarious ; and 
the localities where the most important forests are found are (1) Chanda district. 
Central Provinces ; (2) North Kanara ; (3) Wynaad, especially the tracts known 
as Beim6 and Mudumalai ; (4) the Anamalai hihs; (5) Travancore. There are 
also considerable extents of teak forest in other parts of the Central Provides; in 
Berar and Bombay; on both sides of the Godavari in Bhadrachalam, Rumpa 
and Yernagudem ; in the Nallamalai hills of Kurnool and Cuddapah ; in South 
Arcot and in Mysore. But teak may be found sporadically in places m forests 
throughout the Indian region, and even in such very dry apparently barren rocky 
hills as those of Western Karnul and Bellary, patches of stunted more, or less 
gregarious teak are not uncommon. In the Burmese region, teak is chiefly fot:^d 
in what are called by Kurz the ‘ upper mixed forests,’ which occupy the parallel 
rangesof ( 1 ) the ArrakanYoma, eastern slope; (2) the Pegu Yoma ; and (3) the 
-Martaban hills and the hills which continue these r^ges north^rds. ^ The 
northern limit, according to J. W. Oliver, is about Myitk;^na and Kamaang, in 
‘lat. 25° 30', though there it is mostly of stunted growth. Teak has been l^geiy 
planted about stations all over India, even so far north as Saharanpur, DebrA 
Dfin- and Lahore, in avenues and gardens ; and forest plantations have been made 

1068 


TECTONA 

REQUIREMENTS FOR SUCCESS gbandis 

Cultivsttion 

in many provinces, the chief of which is that at Nilambiir in Malabar, commenced 
by Mr. Conolly, who was Collector in 1844. In Bengal it has been grown about 
Kaptai in Chittagong and Bamunpokri in the Darjeeling Terai ; and in the 
Assam Valley there is a plantation as far up as Makum near DiBrugarh.” 

Cultivation and Management ,—The above paragraph gives a general 
idea of the distribution of teak throughout India and! Burma. • For further 
details regarding the distribution and general management of teak planta¬ 
tions the reader might consult the Dictionary {l.c. 5’-10), 'where particulars 
will be found of chmate, soil, cultivation, seed, nurseries, growth, felling 
and diseases. The voluminous Forest Administration Ecforts and Worhing 
‘Plans issued by the Imperial and Provincial Departments of India and 
Burma, as also the pages of the Indian Forester, are full of much important 
and practical information. [0/. Brandis, Teah Forests 0 / 1856.] But 

the following are a few of the more important facts relative to the growth 
of the tree. It is said to thrive best vdth a mean average temperature of 
between 72° and 81°. Regarding the large plantation at Nilambur in Niiambiir. 
Malabar, Percy Lushington {Re'pt. and Working Scheme of NilamMr Teak 
Flantat, 1898, 41) states that ‘‘ the distinguishing characteristic of the 
Nilambur climate is its damp heat so favourable to rapid growth. The 
temperature in the shade ranges from 75° to 95°. The average rainfall for 
the past ten years is 94*5 inches.” He then explains that the soil of the soiis. 
plantation is very varied, alluvium overlying gneiss rock or laterite derived 
from the hills. G-amble states that teak thrives best on sandstones and 
metamorphic rocks, but may also be found on trap, laterite and even 
limestone. At the Nilambur plantation it has been recorded that the teak 
growing on alluvial soils was of first class ; that on laterite second class. 

Damp alluvial soils are, however, unfavourable, and there must be good Oood Drainage, 
drainage if straight timber is to be obtained. The tree also requires full 
light for its head and free circulation of air. It seeds freely even when 
young, and the seed germinates well if it gets sufficient warmth and 
moisture. According to Gamble, “ germination is best if the seeds are aenmnation. 
simply mixed with sand and dead leaves after being thoroughly soaked.” 

J. W. Oliver says that in Burmese taungyas the practice is to spread the 
seed in a corner of the area chosen for the plantation, and then pick out and 
transplant to their proper places those which germinate. Gamble then con- TraaspianUng. 
tinues, '' as teak has an enormous tap-root, which resents being cut, the 
seedlings cannot be kept long in nursery, but must be planted out when 
quite small, and succeed best when planted out straight into the forest 
after germination,” as has been mentioned above; “but when this is not 
feasible, basket or pot plants will give good results.” McIntosh {Ind. 

For., 1905, xxxi., 129) observes that at Nilambur the seed is collected in 
February and sown early in April, after having been so4ked for forty-eight sovaag Seasoa. 
hours in water. With copious waterings the seeds germinate in fifteen 
to twenty days. Regarding the management of natural teak forests, 

Oliver says that reproduction of teak is hardly satisfactory unless the 
forest is burnt, because, being usually mixed with batnhoo, shade is too Burning Forests, 
dense until the bamboo flowers, and then, unless the forest is burnt over, 
the bamboo seedlings choke such teak plants as may gerininate. Gamble, 
summarising the Working Plans, says : ‘‘ It has been ascertained by ex¬ 
perience that great improvement takes place if certain well-defined opera¬ 
tions are carried out, and these are usually prescribed. They are--(l) 
not to girdle isolated trees unless with the object of relieving existing ® 
seedlings; (2) to leave sound trees, likely to improve, in localities whence 

1069 



TECTONA 

aRANDIS 

Teak 


THE TEAK-WOOD TEEE 


Trees to Acre- 
Age. 

Tidd. 


Profit. 


Tar. 

Pje. 

051. 

Wood. 


Theory of 
Purahility. 


Great Age. 
Weight. 


Does not rust 
Iron. 


Gs^. 


Oarying. 


Trade. 


large timber can be extracted ; (3) to fell and not girdle trees attacked by 
eninbytio Ficus; (4) to contmne taungya plantations with energy, and 
to such plantations regularly ; (5) to sow or plant up areas of flowered 
bamboo • (6) to pay much attention to creeper-cutting. According to 
P Lushiiieton (lx. 67-8), tbe method adopted in the Nilambur plantation 
k “ a systSi of bigb forest with a clean felUng of tbe final crop and artificial 
regeneration. Tbe felling to be accompanied by thinnings with a view to 
Sf impioyement of tbe final crop. The feUmg to commence not earlier 
tbL tL year in wHcb tbe ayerage girth at breast-beigbt be 6 feet 
6 imbes. The measurements taken show that the centre girth mU not be 
less than 4 feet 6 inches. On first-class soil the final crop should consist 
of not less than forty trees, and on second-class of not less than fifty per 
acre ” Lusbington further states tbe age of exploitabibty has been 
fomid out to be 95 years on first-class, and 140 years on second-class soils. 
“The total yield per acre on first-class soils is 3 000 cubic feet per acre 
on second-class 2,000 cubic feet per acre. Tbe annual yield, if spread 
oyi 50 years, will be 147,910 cubic feet of first-class and 73,780 ciibic feet 
of second-class timber. According to the present market this vill fetch 
not less than Rs. 3 per cubic foot standing for first class, and Rs. 2 per 
cSic foot for second class. Tbe total reyenue to be denyed mil, therefore 
be Rs. 4 43,730 and 1,47,560 = Rs. 5,91,290 or with the net profit deriyed 
from miscellaneous sources such as third-class bamboos, etc., maj safely 

liquid, black tar maybe prepared by destruc- 
A’ nf tlis wood ' this is used for medicinai purposes in South India 

Thfle^^ a dye! of which little is known, and are employed as 
SaVsiikwoC (p 1005). An oil is also extracted from the wood, 
■used in Burma as a medicine and as a substitute for Imseed-oil in paintmg. 

-!!!Teak owes its yalue chiefly to its great durability, ascribed to 
the fact that it contains a large quantity of fluid resinous matter, which 
fflls up the pores and resists the action of water. As manifestmg its duxa- 
b hty^mention may be made of the fact that the great umbrella oyer the 
Htee in the Karh cave is still in existence, though it is most prdiably at 
Sst two thousand years old. Gamble obseryes that the weight may be 
■loVon at flTmToxima4ly 45 lb. per cubic foot and the yalue of P (the co¬ 
efficient of tonsyerse stmngth) at 600. When quite fresh teak hardly floats, 
"n sSred K The oilin the wood preyents its getting 

wa^rloo-ged, and seems also to safeguard it against weevil and other 
timber-boring insects. It is specially valued because it does ^ot rast 
the iron with wHch worked up. It is exported chiefly for shipbmldmg, 
especially for the decks of vessels, for the construction of railway carriages, 
3for the best class of house-carpentry, being adnurably suited for stair¬ 
cases balustrades, door and window frames and furniture. In India it is 
used for all purposes of house- and ship-building, for bridges, railway- 
Sn^s fmSe, shingles, etc. It is used for carving, the Burmese 
carved teak-wood being especially noted; in Burma itself carved kyaung^ 
or monasteries are prominent in almost every village of ay 
ance (Gamble, Ic. 532). The ease with which teak-wood 1yds itself to 
carving has in fact, originated special art coneytions; these lyy he 
leW by perusal of the observations on this subject recorded in Indzan 

Art at Delhi in 1903 (100, 124, 129, 135-40). . 

Trade —Grave apprehensions have on more than one occasion been 
expressed' that the (Snished supply and high prices of late years favour 
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the suhstitution of other woods to the permanent injnry of the teak-wood 
trade (Hauxvv^ll, in Ifid, For,, 1905, xxxi., 618-35). No statistics are 
available of the Indian internal trade by rail and river, but the trans¬ 
actions by coast show that a large demand exists in India for teak-wood. 

This demand in forraer years was almost entirely supplied by Burma, but Burma Supply, 
in recent years, as wdll be seen, one of the chief features of the present-day 
Indian trade in teak has been the gradual displacement of the Burmese 
timber, especially in the Bombay market, by wood imported from Siam 
and Java. Turning to the coasting trade, we find that for the five years 
1900-1 to 1905-6, the registered imports averaged annually 116,639 cubic 
tons, valued at Rs. 93,38,559, and the registered exports 134,142 cubic tons, 
valued at Rs. 86, /0,414. In the last year, 1905—6, the exports were 131,458 
cubic tons, valued at Rs, 88,25,140. Of this Burma exported 85,749 cubic 
tons (to Bengal, 47,578 ; to Madras, 24,253 ; to Bombay, 11,870); Bombay 
44,084 cubic tons (to British ports within the province, 26,410 ; to Kathia¬ 
war, 9,599) Madras, 1,469 cubic tons (to Kathiawar, 654; to Bombay, 

265; to British ports within the province, 195); Bengal, 153 cubic tons (to 
British ports within the province, 113; to Madras, 39). Perhaps it may be 
said that an important feature of the Indian traffic in teak-wood is the 
imports brought across the land frontier. In 1899-1900 these were 
73,912 tons, valued at Rs. 44,16,143, which came from Karen-ni (43,434 
tons) and Zimme (19,067 tons). Five years later the imports were valued 
at Rs. 54,34,063—imported by the Salween. Wf. Dipl and Gons. Uepts., 

1902,^ 6-11; 1903, 4-5.] 

"With regard to the foreign trade, as aheady pointed out, the chief 
feature has been the rapid rise, within recent years, of a large import trade 
in teak from Siam, Java and the Straits. The figures of Imports for the 
years 1901-2 to 1906-7 have been—1901-2, 17,842 cubic tons, valued 
at Rs. 13,03,968; 1902-3, 32,081 cubic tons, valued at Rs. 24,96,317; 

1903-4, 34,588 cubic tons, valued at Rs. 30,55,695 ; 1904-5, 46,915 cubic 
tons, valued at Rs. 42,46,190; 1905-6, 71,676 cubic tons, valued at 
Rs. 62,17,331; and 1906-7, 61,696 cubic tons, valued at Rs. 60,71,557. 

Almost the whole quantity comes from Siam, whose exports to India during 
the years in question increased from 17,572 cubic tons in 1901-2 to 61,657 
cubic tons in 1905-6, and in value from 12 to 53 lakhs of rupees. Three- 
fourths of these imports go to Bombay and the remainder chiefly to 
Bengal. Turning, by way of comparison, to the latest figures of the 
coasting trade, we learn that in 1905-6 Burma consigned to Bombay 
11,870 cubic tons, while the supply of foreign teak, almost entirely Siamese, 
in that year amounted to 53,253 cubic tons. Noel-Paton points out 
{Rev* Trade Ind.^ 1905-6, 44) that practically the whole of the teak 
trade in the north of Siam is controlled by British Companies.” [C/. Siam 
Trade, Ind. For., 1905, xxxi., 464-71.] ^ 

The Exports from India during a similar period have been—1901-2, 

60,671 cubic tons, valued at Rs. 71,53,855; 1902-3, 57,500 cubic tons, 
valued at Rs. 68,67,879; 1903-4, 73,913 cubic tons, valued at Rs. 

91,45,605 ; 1904-6, 46,912 cubic tons, valued at Rs. 60,05,383 ; 1905-6, 

62,768 cubic tons, valued at Rs. 70,41,660 ; and in 1906-7, 44,202 cubic 
tons, valued at Rs. 61,48,291. Four-fifths of the total go from Burma, 
amounting to 41,469 cubic tons in 1906-7, the surplus from Madras, 

Bombay and Bengal. The great bulk of the exports is consigned to 
the United Kingdom, which in the last year took 30,318 cubic tons, 
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wHle the other chief markets are ordinarily Germany, Ceylon and 

Co^^enting on the price of teak, Noel-Paton states ; “ A great ex- 
t)anrio??n sHpWlding and in some other branches of constraction m the 
5ed mL, GerLny, and the United States, has synchromsed wth 
a ^ntraction in the avaHable supplies of teak, and bas induced a nse of 
price-S some cases prohibitive. The average 904-5 at Calc^^^^ 

was Es. Ill to Es. 116 per ton of 60 cubic feet. 1^1905-6 it was Es. 120 
to Es 126 Exports of teak have increased in quantity by 12 5 per cent. 

53 OW cubic tons, and in value by 17-25 per, cent, to Es. 70-4 lakhs 
But the diLence between these two percentage rates of increase does not 
?auae the enhancement in average value of a uniform quality of timber, 
for it is understood that a good deal of inferior wood has gone forward in 
the twelve months under report. Exports from Burma to India proper 
T 'UxT Q fnrtlipr 5*9 T)er cent, and readied a value of only 

Er71,30,683! while imports into India feomBiam and Java increased 
by some 34*7 per cenri to | 595 ; Fryer, New Acc. 

lOf. Yertomarmus, ggg . ]y;ason, B„rma 

Ini. 167^, ^ 689-91; Pharmacog. Ind., in., 61-6; 

and Its People ^ Coora 1894 215-9 ; Brandis, in Journ. Soc. 

OeumeTon^ For. Trees of Myso ^ j ^ TsTo 14' Nicholson, Man. o/ 

!Soj: uM,‘i««^ 

Burma under Bnt. Pflanzenr 1903, ii., 1003-5 ; For. Admin. 

Slf Burma BoS, etc. ; For. Workmg Plans, Burma, Bombay, etc. ; Ind. 
Por. (numerous articles).] 

_„.,.«rT-KT A T T a Tinn • FI Br. Ind., ii., 443-9; Gamble, Man. Ind. 

. 4?^Pram Beng.'Plants, 1903, i., 481; Cooke, FI. Pres.BorrA., 

i’ 477’ii- Duthie, A Offer Gang. Plain, 1903, i., 336-7 ; Brandis, 
Imd ’ Trees 1906 307-12 ; Combeetacb.®. A genuB containing many 

P Jjlb, oVas a Cultivated tree ; Burma ■ low country of Ceylon” 

(Gamble). ^ the b’azdrs of Northern India as 

It yields a clear transparent Gtr. need as a Dye and Tan, and also in 

a drug. The astrin^nt bark is • seasoning and is not easy to work. 

Native Medicine. The Wood is aiit to split in seasoning a the 

but is used for carts, agricultural ” White Matti.” The ash 

Mysore gold mines xt IS used fo^upporte d {Trap. Agrist, 

from burning the wood contains av y & f PciTYiftron For. Trees of 

in Assc™, 

Mysore a^ Goorp', 1894, 135 6 , -.qaa Hooper, in Agri, Ledg., 190-, 

l^noh. Jlionos- Tar...^a.^ BOSoX’ S'®* 
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tree, throughout the forests of India, Burma and Ceylon, below 3,000 feet; absent 
from the dry countries of Sind and Rajputana. 

This yields copiously a Gum which is insoluble in water. The fruit is exported Gum. 
from India under the name beleric myrobalans, and is employed in India as an 
inferior dyeing and tanning material. It has various Medicinal qualities as- Tan 
cribed to it, and the oil expressed from the seeds is used by the Natives. The 
kernels are eaten. If taken in excess, however, they are said to produce in- pood 
toxication. ^ The fruit itself is eaten when fresh by goats, sheep, cattle and 
monkeys. The \^'00 d is of little value, but is employed for planking, packing- 'Wnod 
cases, canoes, carts and plough shafts, and in the United Provinces for house¬ 
building. [C/. Milburn, Or, Gowm,, 1813, ii., 218 ; Pharmacog. Ind,, ii., 5-11 ; 
iii., app., 154 ; Cameron, l.c. 133-4 ; Ind, For., 1900, xxvL, 280 ; Dutt, l.c. 162-3 ; 

Hooper, in Agri. Lcdg., l.c. 38.] 

T. Catappa, Linn, dhe Indian Almond, 'jangti-haddm, hindi-haddm, nat-vadom, Indian 
vedam, tari, katappa, etc. A large deciduous tree of the beach forests of the Almond, 
Andaman Islands ; cultivated in most parts of India and Burma, especially near 
the coast. 

It yields a Gum and, as with most other species of the Tcriui the bark and 

leaves are astringent and contain tannin. The kernels yield a valuable Oil, very oil 
similar to almond-oil in flavour, odour and specific gravity. A writer in the 
Indian Agneulturiat (April 1906) estimates the yield at 10 lb. of dry kernels per tree, 
and the oil by cold expression at 50 per cent, of the weight of kernels. Tliis practi¬ 
cally corresponds with the particulars given in the Dictionary as the experience of 
Mr. A, T. Smith of Jessore. Both kernels and oil are used medicinally, as are Medidna 
also the bark and young leaves. The kernels are largely eaten as dessert, and the 
oil-cake is considered a good Pood for pigs. The tree is one of those on which the 
ta>Bar silkworm is fed. {Cf, Cameron, l.c. 132-3 ; Hooper, Lc. 38-9 ; Woodrow, 

Qard, in Ind,, 1903, 313 ; Pirminger, Man. Oard. Ind., 1904, 241, 574 ; Cunning¬ 
ham, Pktgiics and Pleasures of Life in Bengal, 1907, 284, 302.] 

T. tomentosa, w. &. a. The ,5a/or .say, sein, dsan or asain, pidacU, hatana, atnak, Saj or Asan. 
amari, jhan, taksor, sahdjii, niaru, karkaya, sadri, ain, maddi (or matti), murada, 
toukkyan, etc. A large deciduous tree, according to Gamble perhaps the most 
widely distributed of all the important Indian trees.” 

It yields a ce|')it>u6 transparent Gui\r, wliich exudes in large globular tears, said Gum. 
to be used as an incense and cosmetic, and to bo eaten by the Santals. The bark 
is used oc'casionally as a Bye stuff and is medicinal. Its chief use, however, Dye. 
is as a Tan, a property investigated recently at the Imperial Institute, the report Tan. 
of which was submittcAl by Bunstan to the Under-SecTetary of State for India 
on Oct. 7, 1904, and though apparently not published it may be here remarked 
that the result of the analyses conducted showed that the bark of this plant 
(‘ontaiiuxl a fair quantity of tannin, and the ratio of this to the total extractive Extract, 
matter present indicaitcd that it should be possible to prepare from it an extract 
rich in tannin. In suiaming up, Bunstan states that the results indicate that it 
would 1,)e quite possible to prepare from the bark extracts which would furnish 
leathers of good texture and colour. The fruit is also used in tanning, but is very 
inferior to either the chebulic or beleric myrobalans. The Wood is largely Wood, 
employed for house-building, carts, rice-pounders, ship- and boat-building, and is 
is an excellent fuel. At the Mysore gold-mines this is called ‘‘ Black Matti.” Lae Lac and Tamr, 
occasionally collected from its branches, and in some districts, such as Singhbhum 
in Chota Nagpur, tlio tasar silkworm is fed on the leaves. [Cf. Cameron, l.c. 

136-8 ; Hooper, lx, 41-2 ; Leete, in Ind. For., 1900, xxvi., 239 ; Eardley- 
Wilmot, in For,, lx, 377-8 ; For, Admin, Rcp^^.] 


T. Ohebula, 'Retz, The Chebulic or Black Myrobalan, hand or hdr, Cliebulic. 
Mlihhaj silim, Mredhai halra, rola, mahoJea, Tcadahxi, haraha, Mrada, alaU, 
famja, etc. A very variable deciduous tree, found throughout India and 
Burma. The Mora of British India enumerates six varieties. “ In high- Varioties. 
level rocky and dry places on the outer Himalaya, the hills of the Deccan 
and South India, it is only quite a small tree, but in valleys and forests of 
big trees it also grows big and gives a hard, dark-coloured timber” 

(Gamble). 

History.—The tree yields a Gum, said to be largely collected in Berar and Gum. 
mixed with various other gums {Acackt ctrabicu, Anogetssus Uvt/ifolla, 
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Bassla longifolia, etc.). The mixed gums are taken to the local markets 
by the Gonds, who collect them, and are sold for medicinal purposes or to 
dyers to mix with their colours. The chehulic myrohalan was highly 
extolled by the ancient Hindus as a powerful alterative and tonic. Indian 
writers describe seven varieties, which, however, are mostly the same fruit 
in difierent stages of maturity. The classic citrine myrohalan, of which 
Ehases, Serapion, Avicenna, Mesua, etc., all speak favourably, was at 
one time much in demand in Europe. Even so late as 1813, Milburn 
(lx. 218) gives directions for selecting the drug, which, he adds, the Natives 
frequently candy. Fleming (As. Res., 1810, xi., 182) ascertained the zengi 
liar (black myrohalan) to be the unripe fruit of this species (Sprengel, Hut. 
rei. Herb., 1808, i., 262 ; Paulus Mgineta (Adams, Comment.), iii., 440-3). 
The Wood takes a good polish, is fairly durable and used for furniture, 
carts, agricultural implements and house-buil(hng. 

Dye and Tan. —The dried fruit of this species constitutes the 
“ Chehulic ” and “ Black ” myrohalan of oomnierce, one of the most 
valuable of Indian tanning materials. In India it is also used as a dye 
occasionally by itself, the rind of the fruit being powdered and steeped in 
water. With alum it is said to give a good permanent yellow. But the 
most extensive use to which harra is put as a dye is in the production of 
various shades of black, in combination with some salt of iron. The chief 
commercial value, however, of chebulic myrohalan is as a tanning material, 
it forms the greater part of the ground myrobalans of commerce, though 
beleric myrobalans are occasionally mixed with it. The liquor prepared 
from harra is not only a powerful tan, but imparts a bright colour to the 
leather, and hence is highly esteemed for mimng with other tanning agents. 
“ The tannins in myrobalans appear to consist almost entirely of pyrogallol 
tannins, gallotannic acid being present; consequently the material blooms 
well. It gives a greenish-yellow colour to the leather and a porous tannage, 
so that it is not used alone but may be advantageously employed with 
materials sucli as henilock, wMcb. yield a dark colour ; it is luucli used with 
oak hark and valonia ” (Blount and Bloxam, Chem. for Engin. and Manuf., 
ii., 377). Considerable difference exists in the proportion of tannin contained 
in the fruits. Specimens supplied from Madras, Bombay, Bengal and the 
United Provinces furnished percentages of tannin ranging from 13 to 38. 
It has also been shown that the fruit exhibits two well-recognised forms. 
The best qualities are known in trade to be^ oval and pointed, and of 
a pale greenish-yellow colour in section, solid in structure. The less 
valuable qualities are round and spongy. It has been ascertained that 
the oval form is simply a less mature condition. Some interesting facts 
regarding the commercial value of various samples of myrobalans are 
by a writer in Capital (Jan. 7, 1904). [0/. Ind, For., xxx., 188-9L] In 
English,” it is stated, ‘‘ there are five chief varieties of myrobalans, called 
after the districts in India from which they are obtained. These are 
(1) ‘ Bhimlies,’ from Bimlipatam in Madras; (2) ' Eajpores ; (3) 

‘ Jubbelpores,’ from Jabbalpur in the Central Provinces ; (4) ‘ Vingorlas 
from the Bombay forests ; and (5) ‘ Madras Coast.’ ^ The price and 
quality of these nuts vary exceedingly, wHlst the opinion as to their 
actual value in the tanning trade is widely conflicting. Some tanners 
maintain that Jubbelpore myrobalans, or J’s, as they are techmcally called, 
are worth more than Bhimlies or B’s ; while others are equally strong in 
their preference for B’s in comparison with J’s. Some tanners prefer the 
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..I I I .1 (olouri'il nuts, whicli are higher priced than the others, while Colour. 

''f*?' t.*" ^kind. One remarkable instance is recorded 
<) a aimer who rejected a delivery as being darker in colour than the 
.‘i" f ^''kdration secured an allowance of £1 per ton. It was 
a (that the myrobalans were 3 per cent, stronger in tannin 
un le unginal sample, which in the opinion of the arbitrators was worth 
a ton more than the delivered bulk. Some tanners buv myrobalans for 
their .streiigth and cheapness, when compared with the price of oak bark 
and vah.uia, othens use them on account of their brightening colour, while 
I’liatli’er ^ of the light-coloured bloom they deposit on 

In the Journal of the Society of Chemical Industry (1903, xxii., 1181-4, 

13.38) will he found an interesting paper by Dr. J. Gordon Parker and Mr. 

r. A. nil on the relative tanning values of diSerent species and growths 
of m\rohaIans. Ike authors discuss (1) the content of tannic acid in 
vainous samples, (2) extent of bloom, (3) acidity, and (4) price of unit of 
tiui in the samples examined. The tannic content was found to vary from 
sample of Jabbalpur, to 38*4 in a sample of Bhimley. 

W ith regard to bloom, it was foundthat Jabbalpur and Vingorla myrobalans 
much superior to other sorts, both in the amount yielded and the 
rinidimnss with whi<*h their solutions deposited the same, while with regard to 
acidity, the Bhimley variety developed most and the Jabbalpur least. The 
valu<" of the unit of tan per ton was found to be 4s. 3|c:2. in the most ex¬ 
pensive variety (picked Bhimley), and 2s. 2Jd:. in the cheapest (Bhimley 2). 

Tm<le.~"/ij#tfriri«/.*--~The Report of Forest Administration issued an¬ 
nually by the Inspector-General gives the exports from the forests under 
his control. The average for the five years ending 1902-3 came to 
1,022..>40 cwt., and for 1903-4 they were 1,299,600 cwt., valued at Es. 

42, i(K2S8, or an iiUTcase of 4| lakhs on the value of the preceding year. The 
internal transactions in myrobalans as registered by rail and riverborne 
trallic amount(‘d hi 1905-6 to 1,080,094 cwt., and in 1906-7 to 869,427 cwt. 

Tile chiid exporting <-eutres are the Central Provinces and Berar, Bombay, Exporting 
Rajput ana ami C-entral India, Bengal and Madras; the chief importing 
towns are Ihunliay, Calcutta, the Madras ports, and the importing pro- 
vint*e.s tin* United Provinces, and Bengal. Similarly the exports by coast 
in 19U5-6 amounted to 218,146 cwt., valued at Rs. 4,62,454. Practically 
the whole of this export trade goes from Bombay to British ports within 
tlia province. 

“The foreign trade is large and important. During the Poreigru 
peihal I9(M)-7 the following quantities have been exported:—1900-1, 

945,648 valued at Rs. 31,68,173 ; 1901-2, 1,085,174 cwt., valued at 
Rh. 35,63,652 ; 1902-3, 1,157,650 cwt., valued at Rs. 37,72,255 ; 1903-4, 

1,229,609 cwt., valued at Rs. 42,10,288; 1904-5, 1,187,585 cwt., valued 
at Rfi. 42,59,063 ; 1905-6, 1,206,398 cwt., valued at Rs. 44,60,676 ; and 
in 1906-7, 1,162,219 cwt., valued at Rs. 43,97,591. Analysing the figures 
of the last ytnrr, we find that of the total, Bombay exported 748,279 cwt., From Bombay. 
Bengal 292,816 cwt., Madras 121,123 cwt., while the chief markets, with 
the <|uantitie8 received by each from India, were, in order of importance, 
the tjiiited Kingdom, 581,481 cwt.; Belgium, 200,729 cwt.; Germany, 

191,669 cwt.; Austria-Hungary, 67,476 cwt.; and France, 46,304 cwt. 

[Fegfdnttl, La Prat M Merc., 1343, 377 ; Januensis, Liber Serapionis, 1473, 

§§ 92, 105 ; Meiaz. M Lionardo C'd ^Maaser, 1505, 27 ; Mesua (ed. Marinue), 1502, 
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49 ; Garcia de Orta, 1563, Coll., xxxvii. ; also in Ball, Proc. Boy. Ir. Acad.^ 
3rd ser., 1889-91, i., 654 ; Acosta, Tract. De las Drogas, 1578, 274 ; Clusius, Hist. 
Exot. PI., 1G05, 194-6 ; Vesling, Notes on Prosper Alpimis, De PI. JSgypti., 1640, 
61-2; Tavernier, Travels, 1676 (ed. Ball), i., 72; Herbert, Travels, 1677, 336 ; 
Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 57 ; Breyne, Prod. Bar. 
PL, 1739, IS, t. iv. ; Forster, PI. Esc., 1786, 52 ; Hunter, As. Bes., 1795, iv., 41 
B.oxburgii, Trans. Soc. Arts, 1801, xix. ; 1805, xxiii., 408-12 ; Buchanan- 

Haniiltola, Stat. Acc. Dinaj., 1833, 150-1 ; Liotard, Memo, on Dyes and Tans^ 
1881, 17-23; Watt, Select. Bee. Govt, of Ind., 1888-9, i., 53-8; Ind. For., 1890, 
xvi.,’ 359-64 et seq. ; Pharmacog. Ind., ii., 1-5 ; hi., app., 153-4 ; The Bower 
Manuscript (Hoernle, transl.), 1893-7 (many references) ; Cameron, For. Trees 
of Mysore and Coorg, 134-5; Bev. Imp. For. Admin, in Ind. (shows exports of 
myrobalans from the forests) : Monographs, Dyes and Dyeing : Duncan, Assam, 
1896, 53 ; Banerjei, Bcng., 1896, 31 ; Hadi, U. Prov., 1896, 80 ; Russell, C. Prov., 
1896, 5, 11-2, 14, etc. ; Fawcett, Bombay, 1896, 13; Holder, Madras, 1896, 4 ; 
Hohson-Jobson (ed. Crooke), 1903, 607-10 ; Monographs, Tanning and Working 
ifn Leather:—Wslton, U. Prov., 1903, 24; Chandra, Bengal, 6; Martin, Bombay, 
1903, 7 ; Dutt, Mai. Med. Hind., 160-2; Ponder and Hooper, Mat. Med. Ind., 
190l! 75 ; Hooper, in Agri. Ledg., l.c. 39 ; Ghosh, Mat. Med. and Therap., 1904, 
490-9.] 


D.E.P., 
vi., pt. iv., 
43 - 6 , 
Cacao. 


Oil. 


Ifl'ibs and 
Cliocolate. 


Trade. 


THEOBROMA CACAO, Lhiu. ; Hayne, Gewachse, 1825, ix., 35 
Bentley and Trimen, Med. PI, 1880, i., 38 ; Kohler, Med. Pflanzen, ii„ 
157, th a and b ; Morris, Ca-cao, Hoio to Grow and How to Cure It, 1882,- 
1887 ; Hart, A Treatise on Cult, and Curing, etc., 1892 ; Lecomte et 
Chalot, Le Cacaoyer et sa Cult., 1897 ; Gamble, Man. Ind. limbs., 93 ; 
Brandis, Ind. Trees, 79 ; Steeculiace,®. The Cacao (sometimes also 
written Cocoa) and Chocolate. A small tree indigenous to Central and 
South America, now largely cultivated in many moist tropical countries.^^ 

on or Butter. _A light-yellowish opaque, solid oil, known as “Cacao Butter,” 

is expressed from the warmed seeds. This has the pleasant odour of chocolate, 
melts in the mouth with a bland, agreeable taste, has a specific gravity of 0-961, 
and fuses at 20= to 30° C. Recently a large trade has been orgamsed in the 
less expensive solid oil or butter prepared from Coooanut Oil (see p. 359-60), 
wliich has unfortunately also come to be sometimes described as Cocoa 

Cacao Nibs and Chocolate.— TAie chief product of this plant is the Cacao Beans 
or Nibs —the specially prepared seeds—from which Chocolate is manufactured. 
The tree is raised from seed, is grown at distances of 15 to 20 feet apart, comes 
into full bearing in the fifth to seventh year, and fruits for a number of years 
Bubsequently. The flowers, which are very small, are formed on the naked 
stems and older branches ; the fruits become 6 to 9 inches long, and each contains 
40 or more large seeds—the beans or nibs of commerce. A tree will yield from 
1 to 10 lb. dry nibs in the year, according to climate, soil, and treatment to wdiicli 
the plant has been subjected. The seeds are removed from the pods, conveyed 
to the fermenting-house, and subjected to a process of sweating for three 
days. They are then examined, their positions changed, and repacked for a 
further fermentation of three days. Next comes the process of rubbing or 
washing to free them from dirt and the ruptured seed-coats, lastly the drying 
or “ curing.” To accomplish the final treatment, they are subjected to the 
sun, the while being protected from rain or dew, and the term of exposure 
extended each succeeding day until they are quite dry ; but a too rapid drying 
is regarded as injurious. The nibs are now ready and are in consequence packed 
and dispatched. In the production of chocolate the nibs are usually roasted, 
ground to a fine powder and flavoured with sugar, vanilla, etc., etc. In estimabng 
for trade purposes the various confectionery, the proportion of chocolate they 
contain is stated, as also the amount of alcohol present, if any. A singular feature 
of this branch of the trade is the very large quantity procured from Belgium 


(404,844 1b., valued at £36,818 in 1906). _ ^ . x r /r- t? . 

TRADE, _The tree has been repeatedly introduced into India (Aew Nept., 

1S73, 7 ; 1881, 28). It is grown to some extent in Malabar, the Nilgiri hills, etc., 
but not with’the success attained in Ceylon; there seems, however, no_ good 
reason why this should be so. The imports of “ Raw Cocoa mentioned m the 
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TIK 


TINSTONE OE INDIA AND BUEMA 


™“ged 50 to 60 miUion pounds daring the five 
^ j ^ these quantities have been returned at approximatelv 

Chocolate is muXs™ ^ 
quantity, but of course relatively much more valuable, namely from 8i to 104 

ndrl^t-n one million poimde sterlmg in value In 

addition to these supplies of chocolate, there is the traffic in cSnfectfone^v to 

It arlTrtX menr^"^ ^ cocoa bterS st staler! 

XbtaLrmtt proportion of the published retui-iis of that 

substance nuist denote cocoanut Cocoa Butter ” and not “ Cacao Butter ’’ 

GLnLd.rrhead%bl (especially Trinidad and 

^ ^ supplying countries (17 million pounds on the avera'^e 

Portugal with 14 million (re-exporting, no 

h^^tlv^tbe : Brazil with 3 rand 

in' iqn‘)tt m«>\-\®?u African (Lagos) supply has expanded from 303,633 lb. 

fi oof 307 Tr^’ If 9. ni., 39 ; vL, 127 ; 1840, vii., 81; (Proc.) 1843, 

mfh ^OQotsfio 184o, iw, 140; (Proc.) 1854, viii., 48 ; {Joiini.) 

iQor ■■•’ “tX’ '-.f 9,1., 83; (Oorresp. and Select) 1882, vi., 71; (Proc.) 31- (Jozirn. 

Cocao, Kew Bull , 1890, 
?r ®TV nnd ilcuador Cacao, 1899, 42, etc.; Cacao 

lot ii.! 171-4.“] ’ “•’ ^^ying of Cacao, 


. Man. Ecan. Geol. hid., iii., 313; Hughes, Tin Minina 

in Mergu^ in Bee. Geol. Surv. Ind., 1889, xxii., pt. 3, 188-208 • 
Holland, Rev. Min. Prod. Ind., 1898-1903, in Rec. Geol. Surv. Ind., 1905' 
xxxii., pt. 1, 90-3 ; 1907, xxxvi., pt. ii., 81. Tin is said rarely to occur 
native or as the sulphide (staniiite). The commercial ore is known as the 
clentoxide, cassiterite, or “ tinstone.” When pure this contains about 
78 per cent, of the metal. 


D.E.P., 

Vi., pt. iv., 

67 - 62 . 

Tin. 


Occurre/jce.— Withm India proper tinstone may be said to be but Occur- 

^rely lound, but m Burma, more especially tlie soutlieni portion of ^rence. 
ieiiasserxm, it forms extensive and valuable deposits. According to 
Holland {lx, 1905, 90-1), however, 'Hin has a wider distribution than 
and its minerals are often overlooked through 
the difficulty in distinguishing them from other heavy minerals. Isolated 
•crystals of cassiterite have been found recently in pegmatites associated 
wuth gadolinite in the Palanpur State, whilst in the Hazaribagh district 
oi Chota Nagpur instances have been recorded of the accidental produc¬ 
tion of tin from river-sands by the Native iron-smelters, in addition to 
the r^orded occurrences of ores in situ. The principal deposit, which 
has either been wrongly described or has received less attention than it 
<ieserv6s, occurs in the Palganj estate near the Barakar river. 

The only persistent attempts made to work tin have been in Burma, Burma 
where cassiterite is obtained by washing river gravels in the Bawlake S^PPly* 
State, Karen-iii, Southern Shan States, and in the Tavoy and Mergui dis¬ 
tricts of South Burma, The work done on these deposits hitherto has 
been, however, on a smaller scale than might be expected from the favour-. 

:able reports which have been made as to their extent and richness.” 

He further states that the average outturn of tin-ore in South Burma, Exports 
during the period reviewed (1898-1903), was 1,645 cwt., valued at £6,876, 
snd in 1906,1,919 cwt., valued at £13,574, “ The metal is exported mainly’ 
in the form of block tin, almost all of it going to the Straits Settlements, 

This, during the years 1897-8 to 1902-3, averaged 661 cwt. a year.” 

Duriug the same period, Holland points out that the average consumption 
of foreign block tin in India itself was 24,959 cwt.; “ the tin exported from 
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TIN 


INDIAN USES OE TIN 


Uses. 

Mordant in 
Dyeing. 


Kalaicd or 
Tinned Tessel.«. 


Artistic 

Appliances. 


Tinfoil. 


Alloys. 


Trade. 


Imports. 


Straits. 

United 

Engdom. 


Experts. 


Burma is a small quantity compared to tlie requirements of the coimtr 3 \’^ 
The average daily attendance at the tin mines in the Mergui and Tavoy 
districts was 145 persons in 1905 and 141 in 1906. 

USBS .—A salt of tin is a highly important material in certain methods of 
dyeing, as practised in Europe, but in this respect it is apparently unknown to- 
the Natives of India. It has, however, been used from a very remote period in 
Native medicine. [Cf, Dutt, Mat. Med. Hind^ 1900, 69-71.] By certain classes,, 
especially the Muhammadans, the metal is also extensively employed in tinning 
copper vessels. Copper vessels, to be free from poisonous deposits, must be tinned 
or kalaied once a month, thus affording constant employment to a large number 
of workmen, known as qaVaigars or lealaigars, who are Muhammadans. In 
Northern India, vessels which are tinned for the first time are boiled in a solution 
of alum, verdigris, sulphate of copper and sal ammoniac. On subsequent occa¬ 
sions they are simply coated with tin without any previous preparation save? 
that of removing the old kalai by scrubbing the vessel with ground kanhar 
(brick dust). Tin, reduced to powder, is mixed with sal-ammoniac and applied 
by means of a piece of cotton, the vessel being heated on a charcoal fire. It is; 
then polished with sand and ashes. 

Artistic manufactures, in which tinning forme a definite feature, assume 
importance in several centres. Of these the most noted are Moradabad, Jaipur, 
Peshawar and Kashmir. The art seems to have come from Persia, and is essen¬ 
tially Muhammadan in origin [Ind. Art. at Delhi, 1903, 16), Tin metal is also 
beaten into leaf or tinfoil, and, after being coloured with lac, is sold in that condition 
and largely employed in the manufacture of cheap je'wellery, tinsel decorations, 
and as an'adjunct in ornamental turnery. Powdered tinfoil may also be mixed 
with lac to produce a metallic effect. Still another use to which the metal is; 
put may be mentioned, namely the preparation of certain alloys, such as that of 
Bidri wai'e {Ind. Art.., l.c. 46, 211, 217-8). 

Trade, —Althoiigli the uses of tin are both varied and widespread, 
relative to other items of trade the metal maybe spoken of as comparatively 
unimportant. And as already indicated, the supply consists chiefly of 
that obtained from foreign countries. Imports for the period 19(X)-~7 
have been as follo'ws 1900-1, 22,741 cwt., valued at Rs. 22,08,560; 
1901-2, 26,002 cwt., valued at Rs. 23,54,456 ; 1902-3, 28,000 cwt., valued 
at Rs. 25,58,162 ; 1903-4, 40,486 cwt., valued at Rs. 39,29,787 ; 1904-5^ 
39,323 cwt., valued at Rs. 39,36,023; 1905-6, 21,152 cwt., valued ah 
Rs. 24,17,290 ; and 1906-7, 20,336 cwt., valued at Rs. 29,44,061. Ana¬ 
lysing the figures for the last year, we find that 19,967 cwt. consisted of 
Umwrought (block) tin and 369 cwt. of Wrought tin. Of the total 
imports, Bengal takes roughly one-half, 10,864 cwt. in 1906-7, the balance- 
being divided^ between Bombay, Burma and Madras. Of the unwrought 
tin, practically the whole quantity comes from the Straits, viz., in 1906-7^ 
17,486 cwt., and the balance chiefly from the United Kingdom. It should 
be noted, however, that a considerable shrinkage occurred in 1905-6, the 
imports from the Straits having declined by almost a half, and the total 
imports from 39,323 cwt. (in 1904-5) to 21,152 cwt. 

It has already been mentioned that the exports go entirely from 
Burma, and consist mainly of block tin. During the period reviewed by 
Holland (1897-8 to 1902-3), these averaged 661 cwt. Since then the figures- 
have been :—1903-4, 480 cwt., valued at Rs. 38,829 ; 1904-5, 457 cwt.,, 
valued at Rs. 38,268 ; 1905-6, 426 cwt., valued at Rs, 36,761; and 1906-7, 
929 cwt., valued at Rs. 72,312. They have thus been increasing. Prac¬ 
tically the whole of the exports are consigned to the Straits. Small quan¬ 
tities of foreign tin are also re-exported from India, chiefly from Bombay 
to Persia and Turkey-in-Asia. The averages during the six years 1900-6 
came to 1,500 cwt.; the actual in 1905-6 was 844 cwt., valued at Rs. 90,926. 

Commenting on the production, consumption and prices of tin for the 
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TORTOISE-SHELL 


TORTOISE 

AND turtle: 


^ throughout the vorld, Noel-Paton [Rev. Trade Ind., 12-3) 
afEorfs many interesting particulars that will repay perusal. 

Er‘ V Operat. in Mergm, 1893, xxvi., pt. 1, 43-53 • Watt 

Jfm. Prod. 1893-^ aho Stat. Atlas Ind., 1895, 36-7 • Gruiidv’ 

Bept. on Inspect, of Mines, 1896, 67 ; 1897 62 * Parrv Ppnt mn 

Prot Malay States, 1808, 26-33 ; Thorpe, Diet Appl CheZ.', lob^hi 83?” 

etc. , Aec. Geol. Snrv. Ind., 1906, xxxm., pt. L 19 • xxxiv -nt 


faetuw^*^fff Tortoise-shell Manu- 

pkee^re •— importance that fall into this 

Chelone imbpleata : Bouleiiger, Fa. Br. Ind. (Reptilia), 49 ■ 
Montgoinery JLirtin Hist. E. hid., i., 226 ; ii., 148 ; iii., 680-1; Birdwood’ 
/wduat ;,4rts 218 ; Mukharji, Art. Manuf. Ind., 247, 282; Hunter, Inin. 

+ Hawk-bill Turtle or Indian 

Laiet, kmhakra, alungu-thadu, amniak, sisik-kurahura, sisilc-vanu etc 

Ma^dSer*^*^ carnivorous species, plentiful on the coasts of Ceylon and the 

The Natives eat the flesh but it is unpalatable to Europeans, thoueh the 
areregardod^equa to those of other turtles. One of the eiTore of commerce is to 
other f A °'f f 11' * *® ^«me should rather be “turtle-shell”; and though 

true to?S sM^ shells somotunes used as substitutes, this animal aHords the 

dfLLd nurl e’f tf I On a warm translucent yellow colour, 

dashed and spotted with rich brown tints, and on the high polish which it mav 

are of f "'hite ground and black spots that touch each other 

are most atlmired. The finest shell is obtained from the Western Arohipela<ro 
f f o souttorn coast of the Indian continent, Ceylon, the \\4t 

not ^®hind8, and Brazil. The soalee are detached from the turtle either bv 
actual force after the animal is killed or by immersion in boiling water. If taken 
uD^the ah^ff that has died a natural death or after decomposition has set 
w f becomes clouded and milky. From very earliest tinies tortoise-shell 

A T “■ "tnamental material. It was brought from the East to ancient 

^m_e by way of Egypt, and was used as a veneer for furniture. Vincent 

a 1 ®+■’ f Periplus this article 

3 M M trailed m, being procm-ed from Africa, Socotra, Malabar, Laccadive 
^d Maldiye Islands, etc?. In modern times it has been employed in Europe for 
far smnlf u®" work known as SM Marquetry. It is used as a wneer 

formS If f r™®" “®"Wed into snuff-boxes and cigar-oases, also 

saM to £ T f Vizagapatam mLy be . 

wfk f f w tortoise-shell is utilised in ornamental ' 

Surt cindPers., 1675, 211 ; Ovington, Voy. to 

5um«, 1689, 617; Milburn, Or. Comm., 1813, i., 63; Bruce, Tradeh, v., app., 
-lo , Bmadt and Ratzeburgh, Mcdicin-Zoologic, 1829, i., 181-98, tt. xxi x\ii • 

1803 153-K 


D.E.P., 

Vi., pt. i., 

431 , 433 . 

Hawk-bill 

Turtle. 


Flesh and Eggs. 


Separation of 
Scales. 


Early 

Knowledge. 


Vizagapatam 

Ware. 


C, mydas: Boulenger, l.c. 48. D.E.P. 

Green or Edxble Turtle or the leik-pyen-won or Uik-hyae of Burma. This vi., pk i. 
18 a herbivorous animal found in the tropical and sub-tropical seas, though rare 433. 

Bengal. ^ Its flesh forms an important article of food, though at Edible ~ 
certaan Bemom it ib said to become poisonous. The turtle of the Indian seas Turtle 

Atlantic. The eggs are verv ’ 

rich and have a taste somewhat like marrow ; they may be kept for weeks even 
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TRIOHOSANTHES 

ANauiNA THE SINGHAEA NUT 

when exposed to the air (Crawfurd, Journ. to Ava, 1834, ii., 178 ; Collingwood, 
JRamhles of a Nat., 1868, 426.) 

The following are species of less value:— , ^ . 

Emyda granosa : Boulenger, l.c. 17. The btmgoma is a river turtle found in 
the Indus and Ganges. Its flesh is eaten. 

Testudo elegans ; Boulenger, l.c. 21 ; Rice, Gaz. Mysore, 1877, i., 157. Aland 
tortoise, found all over India except Lower Bengal. Its flesh is eaten by the 
Natives, and in Burma is especially esteemed as a delicacy. [Of. Terry, Voy. 
E. Ind., 1655, 9.] 


vi., pt. iv., 
73 - 5 . 
Water 
Cliestnut. 


Aiiid-AJcdari. 


Seasons, 


Production. 


Eaces. 


Extended 

Production. 


vi., pt. iv., 
81 - 5 . 


TRAPA BISPINOSA, lio-xb. ; FL Br. Ind., ii., 590 ; Duthie and 
Puller, Field and Garden Crofs, iii., 32-4, t. xcviii; Cooke, FI Pres. 
Bomb., i., 518 ; Duthie, FI. Uffer Gang. Plain, 1903, 358 ; Prain, Beng. 
Plants, 1903, i., 508; Onageaceje. The Singhara Nut, Water Chestnut, 
singhdra, fanifhal, gaunri, shingodd, hubyakam, Imrim-folam, etc. A 
floating herb, found in lakes, tanks and pools throughout India and 
Ce}don; often specially cultivated for its edible fruit. \Gf. Cyperus 
esculentus, p. 465.] 

This aquatic plant has been grown in India from the most ancient times. 
Ball suggests that it inav be the edible fruit which Garcia de Orta describes under 
the name das caceras (1563, ColL, xi. ; also in Proc. Boy. Ir. Acad., 3rd ser., 1889- 
91, i., 397), but that I am disposed to regard as a mistake. It is, however, men¬ 
tioned in the Ain-i-Akbari (1590) as one of the crops on which revenue was levied 
(Jarrett, transl., 1891, ii., 65). In certain parts of the country the kernels are 
ground down and employed for making the coloured powder (gtilal) used during 
the H6U festival. The flour, moreover, is considered by the Natives a cooling 
and useful article of food in bilious affections and diarrhoea, and it is in addition 
employed in the preparation of poultices. Both the kernels and the flour 
made from them are largely used as food, and in all localities where the plant 
occurs in any quantity. In fact it may be said to be extensively cultivated, 
e.g. in Kashmir, the United and Central Provinces, etc. For this purpose the 
fruits or nuts are scattered over the water at the end of January and pressed into 
the mud. In a month they begin to throw out shoots, and in June the plants are 
thinned out and transplanted. The nut forms rmder water in October, and is 
gathered in November and December, A highly instructive account of singhdra 
cultivation will be found in Sir Walter Lawrence’s Valley of Kashmir (1895, 72, 
345, 354-5). He speaks of it as less cultivated now than formerly. Moorcroft 
(Travels, 1823, ii., 136, 227) estimated the production at 384,000 maunds of nuts 
a year, but in Lawrence’s opinion the production to-day might be more safely 
returned at 100,000 maunds. He observes, “ Of the chief varieties the best is 
called basmati, in honour of the rice of that name. The basmati is a small nut 
with a thin skin, and gives one-third of kernel for two-thirds of shell. The 
dogru is a larger nut with a thicker shell, and the hangar has a very thick shell 
with long projecting horns and gives the least kernel of all.” 

A more extended cultivation of the singhdra nut in all localities where water 
abounds has been advocated at various times, and experimental cultivation in 
the reservoirs and lakes of the Madras Presidency has been specially recommended. 
The kernel aboxmds in starch, and is eaten either raw or cooked, especially by 
Hindus. It may be boiled whole, after soaking a night in water, roughly broken 
up and made into a sort of porridge, or ground to meal and made into chapattis. 
[Gf. Paulus Mgineta (Adams, Comment.), iii., 378 ; Jones, As. Res., ii., 350—1 ; 
Forster, Travels, 1798, ii., 29 ; Sleeman, Rambles of an Official, 1844, i., 101 ; 
Fortune, Tea Bist. of GMna, 1853, ii., 11 ,* Journ. Agri.-Bort. Soc. Ind., 1878, 
n.s., V., lii.-v.; Simmonds, in Ind. Agrist., Feb. 16,1889, 91; The Bower Manuscript 
(Hoernle, transl.), 1893-7, 106, 121 ; Agri. Ledg., 1896, No. 39, 414 ; Craddock, 
Rept. Land. Rev. Settl, Nagpur, 1899, 68; Woodrow, Qard. in Ind., 1903, 322; 
Firminger, Man. Oard. Ind., 1904, 23A] 


TRIOHOSANTHES, I/inn. ; . FI. Br. Ind., u., 606-10Pram, 
Beng. Plants, 1903, i., 517-8; Duthie, FI. U'pper Gang. Plain, 1903, 362-5; 
Cooke, FI. Pres. Bomb., i., 525-7; Cucurbitacb^. A genus of cucur- 
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THE SNAKE GOUKD 


TRIGONELLA 

FCENUM-GR-ffiCUM 
Fenugreek 

bitaceous plants, several species of wbicli are cultivated throughout 
India for use as vegetables. 

T. anguina, Unn. ; Duthie and Fuller, Field and Garden Crops, ii., 45, t, xlvi. Snake 
The Snake Gourd, purwul, chichinga, jhajhinda, galar tori, pandol, rehhri, padval, Gourd. 

Unga potta, etc. An annual creeper, considered by De Candolle to have been 
originally wild in India and the Indian Archipelago. It is cultivated throughout 
India as a rainy-season crop. The long cucumber-like fruit is eaten as a vegetable, Vegetable, 
either boiled or in curries. Gathered when very young and cut into strips, it is 
extensively cooked in the same way as French beans. [C7/. Woodrow, Gard. in 
Ind., 1903, 330 ; Firminger, Man. Card. Ind., 1904, 172.] 

T. cucumerina, Utm.; Kirtikar, in Journ. Bomb. Nat. Hist. Soc., 1892, vii., 

487-8, t. E. The jangli-chi-chdndd, hanpatol, gwal kakri, ran parul, rdnd-chapada- 
vali, kdttiip-pepudal, adavi-potta, etc. A climbing annual, found throughout 
India and Ceylon. It has various medicinal qualities ascribed to it, and the Medicine, 
tender shoots, dried capsules, seeds, leaves and roots are all used in Native 
medicine. The ripe fruit is said to be stewed and eaten by the Natives. [Of. 

Pharmacog. Ind., 1891, ii., 72-4.] 

T. dioica, Roxb.; Duthie and Fuller, l.c. iii., 23. The parvar, potdl, kombu- 
pudaLai, kommu-potta, patolam, etc. An extensive climber common throughout 
the plains of Northern India, from the Panjab to Assam and Eastern Bengal. 

It is extensively cultivated during the rains. In Bengal, cuttings are planted Seasons, 
at the end of the rainy season and fruiting goes on from March to September, 
after which the crop may be kept for a second year by ploughing and weeding in 
October and irrigating in February and March. Mukerji estimates the cost of Cost and 
cultivation in Bengal at Rs. 26 per acre and the outturn at 100 maunds, worth Oattum. . 
about Rs. 60. The leaves, fresh juice, and the fruit and root are all used medicin¬ 
ally, while the unripe fruit is eaten by the Natives and the tender tops are cooked Vegetable, 
as a pot-herb. The young or unripe fruit is valued by Europeans, and next to 
potatoes and hrinfahis perhaps the vegetable in greatest favour. [Cf. Banerjei, 

Agri. Cuttack, 1893, 117, 197 ; Dutt, Mat. Med. Hind., 1900, 169-71 ; Mukerji, 

Handbook Jnd. Agri., 1901, 347-8 ; Firminger, l.c. 172; Roy, Crops of Bang., 

1906, 143-5]. 

T. palmata, Roxb.; Kirtikar, l.c. 71-6, t. B. The Idlindrdyan, mdkdl, parwar, 
haundal, kavandala, korattai, avvaguda-pandu, etc. A very large climber, common 
in moist thickets from the Himalaya to Ceylon. The fruit and root are medicinal, Medicine, 
and the former, though inedible in the wild state owing to its severely drastic 
properties, may under cultivation become a wholesome vegetable, when well 
boiled. [Cf. Pharmacog. Ind., l.c. 70-2 ; Woodrow, l.c. 330-1.] 

TRIGONELLA, Linn. ; FlBr.Ind., ii., 87--9 ; Prain, Beng. Plants, D.E.P., 
1903, i., 413-4 ; Dutliie, FI Uffer Gang. Plain, i., 208-10 ; LsauMmos^. 

A genus of annual herbs that comprises some 50 species, two of which, only 
are of economic interest in India. • 

T. cornlculata, Unn.; Roxb., FI. Ind., iii., 389; Hamilton, Acc. Dinaj., vegetable. 

194. The lunkaiha, piring. Cultivated as a pot-herb. Hamilton observes that 
it is as good as spinach and is cultivated in the same manner. 

T, Fcenuna-Graecum, Unn. ; Duthie and Fuller, Field and Garden Crops, iii.^ Fenugreek. 
46, t. xeix. The Fenugreek or Fenugrsoc, mHhi, haenugreeb, shamli, bhaji, 
vendayam, meniulu, menthyd, uluva, pe-ndn-ta-rz^-, etc. A robust aimual herb, 
wild in Kashmir, the Panjab and the Upper Gangetie Plain ; cultivated in many 
parts, particularly in the higher regions. ^ /-a 

No estimate can be given of the area under the crop, except in Bombay (in- 
eluding Sind) and Berar, where, according to the Season and Crop Reports, it 
occupied 2,713 acres and 619 acres respectively during 1904-5. Subsequent 
areas do not appear to have been recorded. It is grown near wells and on 
saildb lands. On well lands, it is generally sown after cotton or judr. The 
seed (30 lb. per acre) is sown in February and the crop is ready to cut in 
April. On saildb lands it is sown at the end of October or beginnmg of Seasoa. 
November, and the crop ripens about the same time as on well lands. The 
seeds yield a yellow Dye, and the plant has been known and valued as a Medi¬ 
cine from remote antiquity. It is grown chiefly as a food and fodder crop, dodder, 
and as a perfume. [Cf. Paulus ASgineta (Adams, Comment.), 184., iii.; 373—4, 

Serapion, De Simpl, 1473* 1171 ; Taleef 6'?ieree/, 1650 (Playfair, transh), 1833; 
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163 ; Buclianan-Hamilton, Stat. Acc, Dinaj,, 1833, 188 ; Pharmacog. Tnd., i., 
401-4 ; Banerjei, Agri, Cuttack, 1893, 104 ; Oaz. Montgomery, Dist, Panjah, 
1898-9), 147 ; Lakshman Bhargal Ker, Notes on Therap. of Jndig. Veg. Drugs, 
1899, 56-7 ; Butt, Mat, Med, Hind., 1900, 144.] 


vi., pt. iv., 
88 - 202 . 


Indian Nanaes. 


History. 


Ancient 

Records. 


"^iTimmer 

lieat. 


Hesopotaraia. 


TRITIOUM VULGARE, nUars, Hist PL DaupL, 1787, ii., 
153 ; T. CBStivum, Linn., Sp. PL, 1753, 85 ; T. hyhernmn, Linn., Sp. PL, 
86 ; T. sativum, Lamh, EncycL, 1786, ii., 554 ; T. monococcimi atid T. 
spelta, Buchanan-Hamilton, Journ. Mysore, etc., 1807, i., 296-7, 373-4, 
405 ; ii., 107, 160-1 ; Vilmorin-Andrieiix & Cie., Les 3£eiUeurs Bles, 
1880, 28-158 and tt. ; Hackel, in Engler and Prantl, Pflanzenfam., 1887, 
ii., pt. ii., 80-6; Duthie, Fodd. Grass. N. Ind., 1888, 68; Prain, Note 
on Races of Bengal Wheat, Dept Land Rec. and Agri. Bull., 1896, No. 3 ; 
T. vulgare, FL Br. Ind., 1897, vii., 367 ; Moreland, Australian FletJiods of 
Test and Improv. Wheat, in Agri. Ledg., 1901, No. 2 ; T. hyhernmn and T. 
CBStivum, Gammie, Provis. Class, of Ind. Wheats, Cult at Poona and Alanjiri 
Farms, 1903, 1-14, tt. i.-viii. 

Wheat {ffoment, Fr. ; weizen. Germ.) has numerous Indian syno¬ 
nyms. The grain would appear to be most widely known in Sanskrit 
by the name godhuma, and according to Dutt [Mat Med. Hind., 269), 
‘‘three varieties of wheat are mentioned in the BhdvapraMsa, namely 
mohdyodhuma or large-grained, madhuli or small-grained, and 7iihsuki or 
beardless.” The first, we are told, came from the West, and the second 
was indigenous to India, The most general vernacular names are often 
closely connected (like the Persian gandum) with the Sanskrit godhuma, 
thus : —gehun or giicn, gahu, ghum, gohum, gahung, ghavum, gawn, gom, 
gam, gift, JcanaJc, hank, rozatt, dro, do, zud, gandum, godumai, godti-mulu, 
godhi, kotanpam, giyonsaba, etc., etc. 

History.—The cultivation of wheat, says Do Candolle, is prehistoric. It is 
older than the most ancient languages, each of which have indcpeirdent and 
definite names for the grain, such as the Chinese mai and the Hebrew cMttah, 
etc., in addition to the Sanskrit names already mentioned. The Chinese grew 
wheat 2700 b.c. Heer found a small-grained wheat in the deposits identified 
with the earliest lake-dwellers of West Switzerland—date about the time of the 
Trojan war or earlier. Unger detected the same grain in a brick of the pyramid 
of Dashur in Egypt, to which he assi^ed the date of 3359 b.c. Another form of 
wheat has been found in the less ancient deposits of the lake-dwellers of Switzer¬ 
land and Italy (Stone Age), and still a third or intermediate form at Aggtelek in 
Htmgary. According to Hackel, the wheat found in the most ancient of these 
deposits is v. mettetunt. This is a summer wheat grown occasionally in Southern 
Germany, Switzerland, Spain, Servia and Italy, and used largely in the manu¬ 
facture of starch. The more recent forme, that author identifies as belonging to 
ar. triouoeoecttm. Hitherto it has been affirmed that the wheats found in as¬ 
sociation with the lake dwellings were quite distinct from any known modern 
'wheats, but Hackel’s determinations would seem to remove that impression, while 
coi^ming the belief that the wheat named preceded the appearance of those 
which constitute the bread wheats of to-day. 

On the authority of Berosus—a Chaldean priest—wild wheat is accepted as 
having been seen in Mesopotamia. But similarly, the evidence of Strabo {who 
lived 50 b.c.) is often given as supporting the belief that wild wheat had been 
discovered in the Indus valley. In another place (p. 823) I have produced 
evidence, however, in favour of the idea that the wild plant that looked like wheat 
—of which Strabo spoke—may have been Orymu and not wheat at 

all. Other eayly references to wild wheats might still be given, but their value 
may be questioned when it is added that no modern botanist has recorded the 
discovery of wild wheat, nor, in fact, given any very satisfactory evidence of 
feral wheats (that is to say, of wheats that had survived in a self-sown condition 
from former cultivation). The authentic cases of wild wheat recorded by modem 
travellers, so far as can be ascertained, are unconnected with the true wheat 
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worthy evidenTO°exi6ts'a8^n^^>^* a product of cultivation of which little trust- 
connected with Asia than with E^^fpe! Perhaps that it is more closely 

authors regarding^w^'^t^u?tivpt*^^'^-*°T°!?i^^**^*®’^’®® writings of European 

the beginning S t^ mth ciulf n if 

in the record oi prov s^ references are found 

the East. These were England to 

the latter, on reaching Surat^nv*^ Keeling and William Hawkins, 

to the court of the Great'Alugiial *Tu *° proceed on a mission 

we read of so manv “ busLlI of "ttAal! Pinnace, 

wood, in a footnote to tiT 1 “ Wheate (see p. 250). Sir George Bird- 

it was French wheat that P®^®'’®® (E.I.O. First Letter-Book, 99), says that 
probablvTrivod ^ Reword “Steals” being 

neculiiu* propertv of tho fo hardnes ” which was supposed to be the 

suitable for the^niannfo to make it therefore more 

he accepted Is suSte oTtl°^ ^he passage may 

forms of hard whmft nrlAo/i ! . ^ introduction from Europe of some of the 

But if that be so a vwv va ® estem India, as for example the spelts. 

‘’® ®o> «• ' ®r.V different story is given by Terry ( Voy. E. Ind 1665 fed 

than ours\,f full aiTd more white 

I inav 8av of it aa make such pure, well-relished bread, that 

Le e' : It i W spake of the bread made in the bishoprick of 

as LTood as' the ^ V Deccan as possessing “ wheat 

Comm 181*11 ^^ffords. It le, however, significant that Milburn (Or. 

thoud rl- slightest reference to Indian or Eastern wheat. 

State of the Taw Tn important chapters, such as The Present 

State of the lea Irade, The Rise and Progress of the Trade in Sugar, etc. 

Species, Varieties, and Eaces of Wlieat.~~Tlie distinction between 
bpimg \\heat [T. wstivum) and Autumn wheat {T. hyhernum) can 
ia\ e no importance, since these names do not denote structural differences, 
and, moreover, are interchangeable climatic conditions according to the 
(‘onntry where grown, and even in the same locality, according to the 
dates ol sowings. If gradually changed, the autumn sowings being year 
by year made a little later, and the spring a little earlier, autumn wheat 
may become spring wheat, and vice versd, A wheat sown in the autumn 
in the plains of India, if carried to the temperate Himalaya or to Europe, 
would have to be treated as a spring wheat. 

In point of actual botanical priorit}^ however, the name T, cestivum 
should be given to both spring and autumn wheats ; in other words, to 
all the wheats that by Lamarck were called T, sativum, and by Villars 
vulgare. 
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VULGARB 

History 

Asiatic rather 
thaa 

European. 


Cultivation in 
India. 


Spelt 

Surat Bread. 


Deccan Wheat. 


Species 
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According to some writers, the assemblage of the so-called true wheats has Mono- 
l)ccn evolved from t. mmuHtu^ettnt (Vilmorin, Z.c. 21, t. 156), a plant in- 
digenouH to iServia, Asia Minor, the Crimea and the Caucasian area of Meso- 
putaniia. As its botanical name implies, it is characterised by the presence 
of but a single seed within the little ear, and its other structural characters place 
it as a^fonn of spelt rather than of wheat proper ; indeed it is often called “ small 
spely It has a pale green colour and a flat, short ear. It is, however, still 
(‘uJtivated in Spain, and more rarely in France and Germany. The grain is not 
otten used for bread, but rather for mush, and the plant is valued as a cattle 
lodder. The yield is said to be from 25 to 35 bushels an acre. Vilmorin would 
appear ntd to have been successful in his attempts at crossing this with other 
wheats. Moreover, Hackel and most modern authors regard it as quite un¬ 
connected with the true wheats, and entirely infertile with them. Hackel ac¬ 
cordingly refers the important grain-yielding forms of Tvitieunt (apart from 
to the following chief forms: t. sattminh and 

IT. Having isolated ar. 'm<o»i€»e.oeet€tn, by itself, he then proceeds 

to speak of T. 04tiimtwk, and observes that xmder cultivation many races have 
l>0en produeed, of which those with the rachis articulated are most probably 
nearest related to the original stock, whatever that may have been. The brittle- 
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ness of the raohis exists however in different degrees, and is correlated with 

the more or less firm closing of the glumes. Hence he isolates the fonal of 
T. t^afivutn into :— •••vxAiio ui 

Raohis articulated at maturity and grain firmly enclosed by the glumes ■ 
(n) spikes loose, almost four-sided = t. and ib) sSkes 

very dense, laterally compress = r. nativum, uck <u<-oee,„» ( = t. a jyieltt 
Sermge, also Vzlmonn, l.o. 21, tt. 152, 154).' Two-grained spelt is grown in 
certam parts of bouthern Em'ope and is sown in spring. Its gr£n is used cWeflv 
m the manufacture of starch. ^ cnieny 

Both the forms (or groups of forms) thus indicated approximate closely to 
n „.»no<.occu,„, however, and according to Be Candolle and other writers 
that species may be but the ancient form of the spelt wheats ^d 

(iieaeenm just mentioned). \ ^ f ana 

Spelt wheat (T. .spemt, Linn., Vilmorin, lx. 20, 146, 148 150^ ie in -Fnnf 
of the oldest grains and there are a\med and awniess, hairy and glabrous ’ also 
reddish-colmued forms of it. It was in ancient times the’cliLf 
PnmirB Greece and was cultivated everywhere throughout the Roman 

Bmpiie. Its cultivation has been largely discontinued, and, except in Northern 
bpam, IS unimportant in Eui-ope. In India its cultivation is met with from 

of the of *^PP“-e>itly the first definite intimation 

oi the existence oi this wheat in India was made by Buchanan-Hamilton and 
“ theyouruuf Royal 

. te AT. n mterestmg account of it was published by the 

c © Ml. E_. C. Ozanne in the Statistical Atlas of Bornhag (an account reprinted by 

h^vlZ’nf;\ If’ It is known in India as icaphl 

(or Uaph) a name which is said to denote the difficulty experienced in separating 
husk. It is also called by other names, such as fod, hotfe 

® “ the fact that it is grown during 

if f f season, all the other wheats being mbi crops. Hamilton speaks, how- 
e%er, ot two seasons of cultivation in Mysore. It can be profitably raised on 
poor soils, where the other wheats could not be grown. Its demands, saf 
habihty to disease lower, and the grain being firmly retained 
y ithin the g umes. makes it prooi against the attacks of birds. According to 
Hamilton, /. (^aiic godhi) and T. s„eiu, are the two wheats of 

opening paragraph of his article on wheat {Textbook 

iaff” *’• "*on»coccif«. as a wheat “ said to be culti- 

vated. (See Mysore below, p. 1099). 

In this place it niay be useful also to dispose of r. (Vilmorin, 

hesflid f T’f ' wheat. It IS a very striking species with large com¬ 

pressed, mostly bluish-green (glaucous) spikes, readily distinguished by its 
empty glunws, which may be one inch long and enclose all the’ flowers of the 
if susp^ts that it is, perhaps, not a true species, but may have 
originated by culture. But Poland is, however, by no means its native comtry. 

I erhaps Spam, yfiiere it is still cultivated on a large scale, has a stronger claiih. 
It IS also met w ith m Italy and Abyssinia, but apparently is not grown in India. 
It much resembles m its long and slender fruit some of the forms of rye, and is 
in fact, often sold under the name of Giant Rye. ^ 

TUb leads now to the consideration of Hackel’s group— 

(B) Raehfe not articulated at maturity, grain visible between the open fruit 
glumes and thus readily falling out. This he distinguishes as T. satimt^n, uar. 

which he further says is referable to four imperfectly characterised races. 
Xhese may be indicated thus:— x ,7 

1. Empty glumes distinctly heeled on the upper half, rounded below : 
tt ^28-122) ' vulgare (Vilmorin, 

Spikes short, dense, distinctly four-sided in *1 snHmtwt, race compactu/m 
Bmpty glumes, sharply keeled at the base : 

*** Fruit short, thick, not compressed in T. race turaidum fVil- 

morin, lx. 18, tt. 28, 130, 132, 134). ^vii 

j'ruit oblong, narrow, somewhat laterally compressed and acute in 
T. ^uHvnm, race durum (Vilmorin, lx. 19, tt. 136, 138, 140, 142). 

The race to which Hackel thus restricts the name vulgare embraces numer- 
awnless and bearded, naked and hairy, white, bluish and 
reddish spikes. It is perhaps one of the oldest of the modem wheats and the 
most valuable m Europe, America, India and Australia. Several hundred forms 
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They are conimonly grouped into ref andAspects 
^vlute. Iho white, as a rule, requires a good soil and a drv elinlte The 
can endure much wet weather, but the red and white forme are Sterchangeable 
belrdet formr''''"“““''*- classification is perhaps iLo beaS^^^^^ 

oo»p.»- 


could n.'. 

y S"?.”:,.?-iKf. 

red-colourecL Bhort and thick, with a bhmt anex Tt vinh u ^ 

m ghiten, and for bread-making the flour has to be mixed with more glifl;enous 
wheats. This chws of wheat is largely grown in the Mediterranean countries 
more rarely in England and Germany. English wheat gives a good Wert’ 

Mi^ario Wherts tF^^TntTn^ usually greyish in colour. The so-called 

iiaTLnrtuA sSfee': constitute a sub-race rmder compositum and 

Lastly, the race or gi'oup of forma designated durum comnrehendfi nil tliA -n 
hard spring or flint wheats-ithe Macaroni Wheats. TW a^SLble bv 
their long, bristling awns, almost solid culms, very hard, pointed usualW vitreo™ 

cri Us^Wlll^AVr" C«ltiva;lkTnleZd!t:?mrem; 

^ h • u^ ”““d "’•O'l'Cist important in Spain and Northern Africa, 
facttme of JLinmmC 

?*'“ fliird Hybriit Conference held in London during 1906, Thilippe de Tiimorin 

thuT"* •^Vhen mv Tfl 'l P'^'^‘“.'’'\«S”ding the origin of "the forms o/wheat 
f nernf f W ccoss-fertilisation between the different 

types of ulu Its, tluj ol.ject he had in view, and which he fully proved, was that 
,°!i "'’'cats—with the exception of ,„o„o<.o,.,,„„,_eame from one 

of his experiments, he was abte 
to base his argument on two well-proved facts, namely :—(1) that the six species 

/ aT,1 ■r""’ ^T" *'■ T- '*'''•»•«, Oesf., T. J-ot, L, T. Hybrid 

i., and, t. »muu-um. Sermg,:] <n cultivated wheats can be crossed amongst them- 
selws and give products indelinitely fertile. (2) That on crossing any two of 

tlieso SIX, the other four irmy jippt^ar the results.’’ 

^ Only tile briefest possible absti'act Kas been attempted in the fore¬ 
going observat ion.s regarding the classification of the varieties and races 
of wheat usually ado]>ted by writers on this subject. The student who 
may wish fuller details should consult Kornicke and Werner {Handbuch 
des Getfeide baucsi^ 1885, ii., 20i)~“529), where it vill be seen several hundred 
forms are discussed. 

[Cf. K. M. Sholton in the Bpport on the Rust in Wheat Conference (held in 
Brisbane QueenHlaiuh 1804): Cht:?. Dept. Agri. (Botany) :--^Carleton, Rmsian 
OereaL% Bull. 1<K)0, 23. 12^30; also Maearord Wheats, Bull., 1901, No. 3 : 

Scofield, A Bull, 1902, No. 7; Carleton aad Chamberlain, 

^ Bull.. i9«M, Xn. 70; Lyon, Improv. Quality of Wheat, Bull., 

ieU5, Ao. i8; Kept. Third .International Conference, 1906, on Genetics (published 
Royal Horticultural vSociety).] 

Practical Aspects .—Prom the study of an extensive series of Indian Watson^s 
specimens sent to London, some years ago, the late Dr. Porbes Watson Classifiea- 
propounded the following classification(1) white, soft; (2) white, hard; 

(3) red, soft; and (4) red, hard. The vernacular term pissi usually denotes Busl 
soft wheats, and these are the wheats chiefly exported from India. To a 
certain extent thesa four groups are cultivated side by side in the same 
mstriet, but on the whole a geographical isolation may be perceived. 

Northern India, for example, produces mainly soft wheats, while Southern ^eas. 

India and Bengal grow mainly hard forms. The cultivation of the finer 
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qualities of soft wheats would appear to be for the most part comprised 
within the upper basins of the three great rivers—the Ganges, the Indus, 
and the Nerbudda. South of the Nerbudda, the true soft wheats may 
be spoken of as very nearly unknown. The prevalent wheats of the 
United Provinces and of some parts of Bihar and Tirhut are soft white, 
Soft Bed. and of the Panjab soft red. Some years ago the late Col. Wace estimated 
that out of the 7 million acres of wheat then in the Panjab, 5 million 
were under soft red wheats. But the soft red extends farther to the south 
Hard Wheats. than the soft white. Hard wheats predominate in the Deccan, Berar 
and some parts of Bengal, and the less valuable form, hard red, extends 
farthest to the south, and is the only wheat capable of cultivation in the 
moist climate of the lower Gangetic delta, in Orissa and in Burma. In 
many parts of the Bombay Presidency, south to Mysore and Madras 
Presidency, an extremely hard red wheat becomes prevalent, namely 
that already mentioned under the name spelt. 

Bengal. Prain (Note on Races of Beng. Wheat, in DepU Land Rec. and AgrL, l.c.) 

discusses the value of the characters based on the consistence of the grain 
—the hard and soft; also the distinction according to colour—white 
and red ; and lastly, the condition of bearded and beardless grains. He 
finally comes to the conclusion that little reliance can be placed on such 
distinctions taken by-themselves. He, however, points out that white or 
Broader Leaves, grey wheats, whether soft or hard, have, as a rule, distinctly broader leaf- 
blades than have the red wheats, and adds that in Bengal the wheats 
grown are practically all bearded. Summing up his observation of these 
aspects, Prain comes to the conclusion that Watson’s classification, which 
Soft White. combines consistence and colour of grain, is of practical value. The soft 
white wheats of Bengal are called dudhia ; the soft red wheats, jdmdli ; 
the hard grey wheats, gangdjuli, and the hard red, hheri, Mukerji (Hand- 
booh Ind. Agri.) mentions fifth and sixth forms, namely fiusa and 
nanbia, 

TT. Prov. In the United Provinces the da%idi wheat is spoken of as the finest. 

Mundia, MuTidia denotes a white, soft wheat of good quality, which is beardless. 

This wheat is met with here and there : thus Eussell alludes to it in his 
Gazetteer of Damoh as grown in embanked fields, since it requires more 
moisture and is less liable to rust than the bearded wheats. The account 


C. Prov. 

Pissi, 

Crlutenous. 


White Soft 
Wheats. 

Gammie’s 

Classifica¬ 

tion. 


given by F. G. Sly of the wheats of Hoshangabad (Re^yt. Land Rev, Betti,, 
1891-1905, 26-7) is probably more or less applicable to the whole of the 
Central Provinces. The principal kinds of wheat grown are fissi, soft 
and starchy, white ; jalalia, hard and glutenous, white ; daodia, soft and 
starchy, white; saharia, soft and starchy, white ,* hathia, hard and gluten¬ 
ous, red; and bansi, hard and red. All kinds are bearded, no beardless 
wheat being grown, which cultivators say is because birds attack it more 
freely. At present no less than 80 per cent, of the wheat sown is ^issi, 
whereas at last Settlement pissi is described as an inferior kind, little 
sown, jalalia and hathia being grown in about equal proportions. This 
remarkable change has been brought about by the export trade, pissi 
being in the greatest demand. Jalalia is still preferred for home con¬ 
sumption, because it makes better sujiN The cultivation of white soft 
wheats in most provinces of India has greatly expanded with the foreign 
demand. 

G. A. Gammie (Provis. Class, of Ind. Wheats, Lc.) subordinates the 
characters based on the consistence and colour of grains to the presence 
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WM corrlpo^d! te sa^s" '"unnif 

W! wMte-iLelts bot^’sSt 3 " 

and ’the iUnsSion shows It 'toT 

beardless) Gammie’s third section he T/* 

haW* or AaAno wheats, which he identifies with T L-S,® f“L 

hard wh te, yellow or ?ed Th5d!f • f <i®®°"ibed as 

Bombay, moreTnlkllvTL-S to 

The. .he- Wh/.dS ttSrS hf„S‘ed“;S ^ht'hll”'”*”' 
regards as being forms of T <v‘ttif„^i, wneats, wnich Gammie 

wheat (he, t 4), a W^r^r'mX Tile fTT 

Provmces, and possessed of hard yellow orLrd reTsrain ThTl^rTf 
designates the daudhhani wheats t \ 1 gram. The latter he 

r.s i"" 

rs iZi^- bir„T eSS’St ■;.? "1 r “*>’■ “i 

maintained^reputation of ^mniity.” ’ 

of wheat has for many^roars improvement of the stock Hybrids, 

rational cultivator of 

not only betterSmSriWrte JT’'^^ seem to show, however, that 
to be attained by hybridisXoiTof stnlTr® 

selection that hitherto has resulted in whot i'S'^ions process of 

It is, in fact, not enXh to know fh^T Pedigree wheats, 

has become imperativfto be^r.7 ^it 

CJ.S. th„e i„ direotiom asc^d^i toSm 

of value m direct adaptation to environment For 07^^! 
of certain flours, known technically as “ strenrth ^ 

capacity to afford a We Inaf ^ 

istic that may be secured bv the adn^ a racial character- 

utilisation in hySSn V their 

was due to manuring to methods nf r+- that strength 

to season of reS^’bTt iTh td and climate,"or 

been tested and found unconnected witT^thr opmions have 

All English wheats are adiSSS l?int fe ” 

others that might be mentionedl n ’ l>ut Red Fife Wheat among 
that property, but to pTesSTe it U ' P<^^^esl 

mit the same when Sved iTcyi!fr°I? England, and to trans- 
such as Golden Dron rfV TTqU * standard English wheats, 

n Ly^-Hall, in Jowm. jBoar^? 1904 tt* ^9i 

od ,RepL Confer, on Genetics, Roy, Hort, Soc 1906 1 ' 

Hy Howard (Agri. Journ. Ini., 1906 i pt 7 401 i ^ ^ 

^d .. ““ ^.r..r=“i 
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THE WHEAT PLANT 

crops, but to discover several distinct races of wheat mixed in one ana 
the same field. 

Properties and Uses. —The methods of employing wheat for human 
food in India vary somewhat in the different provinces. Prom the grain, 
three chief kinds of flour are made, viz. suji, maida and dtd. The 
first is a granular meal obtained by moistening the grain overnight, 
then grinding it. The fine flour passes through a sieve, leaving the suji 
and bran above. The latter is got rid of by winnowing, and the round, 
granular meal or suji remains. This preparation may be described as a 
form of semolina, and is most easily produced from the hard wheats rich 
in gluten. It is employed in confectionery, and in place of oatmeal in 
making a kind of porridge. The hard white wheats are also valued in the 
preparation of macaroni. Maida and ata may be prepared from the flour 
separated in the preparation of suji by regrinding it and passing it through 
a finer sieve than used formerly, the finer flour that passes through being 
maida and the coarser ata. They are, however, most largely prepared 
without going through the process of separation of suji, the dry grain 
being at once ground and sifted into the two qualities. Maida is the luxury 
of the rich while ata is the flour of the poor and is generally cooked in the 
form of coarse cakes— chapattis —^toasted by the side of an open fire. These 
are eaten along with dal and ghi or other relish, and constitute the chief 
food in the wheat-consuming tracts of India. In many localities, however, 
the ata is not obtained from pure wheat but from a mixture of wheat- 
barley or wheat-gram, the two grains being ground in the mixed form—a 
habit that has led to cultivation of the mixed crops already alluded to and 
also to the sale of the mixed grains, a condition by" some persons incorrectly 
regarded as deliberate adulteration. In the larger towns of India, bread 
and biscuits, prepared from flour leavened and baked in the European 
fashion, have come greatly into use and seem destined to even more general 
consumption. But the fermenting of wheat flour in the manufacture of 
bread seems to have been unknown prior to the advent of the Europeans. 
The uses of wheat in the arts and medicine need hardly be detailed. 
Wheat starch is, as a rule, too expensive for extended use in India. Like 
that of rice, the gluten mixed with fine lime is employed as a special cement. 

Eor microscopical results consult Hanuasek {Micro. Tech. Prod. 
(Winton and Barber, transL), 1907, 37, 334-49). 

Adulteration of Indian Wheat. —The opening of the Suez Canal 
brought India into direct touch with Europe and demonstrated the pos¬ 
sibility of Indian wheat and other foodstuffs being conveyed to Europe 
in thirty days. Prior to 1870, no mention occurs of India's participation 
in the world's supply of wheat. And when it did appear in the corn 
markets of Europe, it was viewed by many as introducing an undesirable 
disturbing element which it became necessary to ward off rather than to 
encourage. The delusion that rice was the staple food of India, and, there¬ 
fore, her chief agricultural (food) crop, seems never to have been more 
rudely dispelled than by the emphatically demonstrated fact that India 
not only grew wheat, but was prepared to contest certain markets and to 
land special wheats at a price lower than they could be produced elsewhere. 
This was first met by the outcry that, for greed, the better classes of the 
community were exporting the surplus stocks that formerly were stored 
against times of scarcity and famine. When this failed, the tendency to 
uncleanly wheat, instead of being removed by emulation, was stereotyped 
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adulteration of INDIAN WHEAT ^ 

into ‘Mvfr*i,ctinn ■’_^ 4 --u i Mud and Seeds 

isi'd as ui avoidable A/^P^ty^-ere standard- Befraetion. 
mom of perm ssible, below which no enhance- 

pranl ica/ Hhrt of^thk A* deductions were anthorised. The 

the <-lnr"-(*s for cdcanbiP* A® payment of freight on mud and freight on 

< ' A a vb A A against India’s 

nm . ino L^h] i ^™P®- Cross, at a 

•JH if it wolv wliDHt " A ^ imported annually and freight paid on it 

would com.* on the^iqo^r'® ^erage of 3 per cent, adulteration, that 
Kii.'<lon o’h f?lfA conveyed to the United senoua 

had'''to b,'. irn' ^ V 1 freight and other charges 

showl. tlA tl s I»^d. A, 9 n., 277-8) and others have 

("ircdcss tbr > -bi " ' ^ f/ ‘^Se'irs IS in no way due to bad cultivation nor to 
•; ioA, > I l-iV*! P",* cultivators, but is entirely a 

K>i rt: I, ' + ‘ clibeiate adulteration to suit the requirements of the DeUberate 
j ...hsli corn trade. A siimlar state of affairs characterised the American 

ns ®^“® “to E'l^ope contained 

Vt wns s, I'f P^®;jric oats, rye and other impurities. 

fL T, “tondard of fair average quality” (f.a.q.). But r.A.Q. 

< . 11 ri( an pioducers soon saw the necessity for reform and turned 
out a clean wheat, and were thus able to establish the standards of 
sale_ on their own side of the Atlantic. So far, India has failed to 
attain that posit ion though more than one effort has been made to 
remedy the evil of adulteration both by the Government of India and 
the Indian merchants. 


In an ollieial dispatch, dated November 29, 1906, the Government Putee 
ol India sum up th(> present position and then add that “ The replies 
ri'i-eivcd hav(* been considered, and the Government of India now feel 
justifusi in amiouneing for general information that, if buyers of 
Indian wheat d(*sire. to obtain regular supplies containing not more 
than 2 per cent, of impurities (that term covering all foreign matter 
oriH^r than foo<l-graintS) the mass of Indian shipments can be made 
on that basis/’ 


By the oppommts to reform, it has been upheld that Indian wheat is of Opponents to 
necessify les.s ]mre than the wheats of Europe, America and Australia, 
due to the imperfect methods and appliances of the Natives; that ac¬ 
cordingly it has to he washed, and may as well contain 2 per cent, impurity 
as one. But if the shippers are prepared to do the cleauing in India, 
a saving in fndglit would be effected that might go a long way toward 
coviuing the cost of cleaning and, moreover. Native methods might 
easily be iniproved. The demand for pure wheat to be made by the Demand for 
buyers in Europe would accordingly seem the natural and only solution 
of the present anomalous state of affairs, if the further position be 
not upheld as the ultimate result of the controversy, namely the 
(’.Kpansion of the. milling interests of India and the export of flour in 
place of grain (see p. 1101). 

Seeds found in WAear.—The seeds obtained during Indian wheat Screenings, 
screenings are gram, polygonum, rape and pmi—the last being a species 
of AxphoiMux. which in the Panjdb is often very prevalent in thewheat- 
flelehs—eK])ecially in the Jhelum districts—and to such an extent as to give 
much trouble to the cultivators. {Of, Howard, Agri. Journ. Ind., 1907, 
i., pt. iv., 403-5; ii., pt. ii., 210.] 
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CULTIVATION. . . ^ 

D Af Reasons and Crop Adaptations.—The antiquity of wheat 
Range of ^ realised by the evident direct adaptations 

S wodoced As indiMtivo of Hiis mde ru.ge of sdapto- 
mder wlucn , conditions, the following passage from a paper 

° 'hv^re' on The Crops and Climatic Conditions of India (Agrn. L^., 
TSf L^ TS) Iv be iSe given As a result of these considerations 

S have the staxSg state of affairs that a journey from one extreme of 
TndL to the other may reveal the cultivators engaged in every stage of the 

to CS Indfa the cSktors would in the north he found engaged in the 
to boutii ina , September to 

^ly j L a«y ™»ld b/ssen tending the motnre iople 

4e Ko£nj »d inJ^o„ 

Jndnto to »y!fte bolk F'Fthe mS 

so™ in — “'■1 S* KS’; iS/S tie elLstio 

m general ^ January onwards the approach is rapidly 

V!te/A-The seed is ordinarily sown in October tht 

a lialf to four months—a good average crop would be about 800 lb. to the 
LS BurtheTmry be laid to be tvro subordinate groups namely dry- 
S wSats and iSigated wheats. The increased facilities of ca^^l irriga- 

ggSl »an Jed mny yield from 1.2001. 1.600 

a,ZuM c™p..-T 0 e large extent reheat i. in India intohangeaUe 
wiJSfraM crop., such a. liAed or gram, and it » acoortog^ »t^ 
with these and may be sown alone or mixed with barley or gram or with 
S^^^enSg towrof mustard or safflower. The value of a rotation mth 
leguminotl crops is fully understood by the Indian c^tivator im 
Si? “kl Idvantag. of aU over the wheat area b 

a c ii ^pt ii., 210) has pointed out that in the Eastern Pan]db it is 
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^ustomary to sow senji {MelUotus -parviflora) among cotton, so as 

VP ^! 7 ^ commonly seen also among wheat 

{Fodder, m D.E.P., lii., 416). *= 

n/seases.—So much has been written on this subject, even in con¬ 
nection mth Inia alone, that many pages would have to be devoted 
to the subject before an^hing like a satisfactory abstract could be pro- 

“^ost important or serious. It is known to 
the Natives as geru gerwar, or jeru. According to the belief of the culti¬ 
vators, It attacks the crops only when sown on irrigated land or when 
an undue amount of rain falls or heavy clouds prevail, during the early 

attention to the study of wheat rust and arrived at many surprising con- 
■clusions, one of which may be here stated, viz. that wMe the barberry 
bush of the Hiinalaya bears abundantly jecidial cluster-cups, which he 
supposed to be those of JPuccmia graminis, the rust of the wheatfields 

Agricultural 

^ger (1895 No. 20 287-98) will be found an illustrated description of 
the two chief forms of the rust, viz. P. gramnlnis and P, ruMgo-vera, 

°.f/^stence. Massee {Texlhooh PI. Diseases, 
1903, 247-9) deals very briefly with black rust and crown rust. A few 
years ago the Colonies of Australia held a series of conferences on rust in 
wneat. As a consequence, voluminous reports of the deliberations of the 
Ooipiissioners were published from 1890 to 1896. These were ablv 
reviewed by Pram [A.gn. Ledg., 1897, No. 16). About the same time 
nningham and Pram pubhshed a Note on Indian Wheat Rust (Rec. 
Pot Nam 7«,d., 1 99-124), in which they point out that perhaps five species 
of Pucctnia attack the wheat of the plains of India. They also describe 
-tctwaiea, which they suggested may possibly be the 
soui^ce of the Shibpim wheat rust. Butler {Dept. Agri. lnd. Bull, 1903, 
pt. 1 ., No 1) earned the subject a step further by throwing doubt on 
^e seci^al funps of the Himalayan barberries being at all connected 
mth wheat rust. He then remarks, “I have found that the common 
but kT A barberry at Mussourie is not alHed to the wheat fungus, 
a <bstmct and remarkable species, accompanied by a Uredo-ioxm 

^ brooms on the attacked 

bushes. _ The barberry may be entirely left out of account in India.” He 
then points out that the P , rubigo-vera of Indian writers comprehends 
several species, more especially P. glmnaruwi and P. triUcino: Undi 

iwi 7^“^? Fero^ur wheat rust and the Mogul Serai 

° Crmmngham and Prain. P. glumarum, appears earlier 

SrtruofetoX'tS “ “ “ 

T^ next paper of importance that appeared in India is that by Butler 
and Hay^n to which is appended a note by Moreland {Mem. Dept 
1906, 1 ., No. 2, 1-67, tt. i.-v.). This reviews the main faS 
already mentioned, then pomtedly exhibits the issues that remain unsolved 
regardmg the propagation pf rust from season to season {l.c. 10), and in 
•the concluding suminary speaks of three distinct rusts met with m India 
, (black rust), P, glumarum (yellow rust), and P.’ 

barley also. In conclusion, it may be said that these authors 
aeem mchned to accept Enksson’s theory of hereditary infection in 
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preference to that which involves the discovery of an intermediate 
“ host.” [Of. Butler, Volunteer Wheat and. Bust, in Agri. Journ. Ind., 1907, 
ii., pt. i., 99-100; Maxwell-Lefroy, Mem. Deft. Agri. Ind., 1907, i., No. 2.]; 

" AREA OF PRODUCTION. —^The chief wheats exported from India^ 
are the MuzaflEarnagar soft white {dudhi) pd the Bombay and Central 
Provinces hard white (haJcshlj above indicated, but the wheats most 
popular within India itself are those produced in the Panjab. With the 
vast majority of the people of India wheat is not, however, a necessity of 
life; it is indeed rarely if ever eaten by them. Wheat becomes an import- 
ant’article of food in the Panjfib only. In India as a whole, therefore, 
its cultivation is governed more by external than internal considerations. 
When the markets of Europe give indications of profit, its cultivation 
is immediately increased. But the mere fact of a definite proportion 
of this foodstufiE being produced as an article of export (far from being a 
source of danger) is of the very greatest value to India, since, when the 
necessity arises, exports can be stopped by increased local demand and a 
new source of food thereby rendered available. It is not to be wondered at, 
therefore, that exceptionally good harvests in Europe and America are 
immediately followed by lessened cultivation in India. The efiect of 
famirift on wheat exports may also be clearly demonstrated The exports 
for the ten years ending 1899-1900 averaged 12J million cwt.; in 1900-1, a 
year which followed a serious famine, the exports were only half a million 
cwt., and two years later (1903-4) they expanded to 26 million cwt. If 
wheat displaces any crop it would be cotton, certainly not the food-grains 
of the people. Eew cultivators are likely to be found so ignorant as to 
grow the miUets on the rich lands on which alone wheat and cotton can be 
successfully produced. The best lands have always been devoted to rent¬ 
paying crops, that is to say, to export crops—such as oil-seeds, wheat and 
cotton—and only during times of famine would these lands be thrown 
under the millets and other necessitous food crops. 

From these and such like considerations it may readily be understood 
that the area in India (British and Native States) normally under wheat 
manifests extreme fluctuations. Thus in 1891-2 it was 27,032,772 acres 
with a production of 6,093,741 tons of wheat; in 1893-4 it stood at 
28,716,735 acres with 7,268,982 tons ; in 1895-6 it had fallen to 24,071,320 
acres mth a production of 5,380,342 tons. Then it rose in 1898-9, and in 
the very next year, 1899—1900, fell to 18,687,782 acres with 5,357,142 tons. 
For the three succeeding years it fluctuated around 23 million acres, 
and in 1903-4 suddenly expanded to 28,413,743 acres with 9,641,145 tons ; 
and in 1905-6 stood at 26,226,200 acres with a production of 8,560,340 
tons. The Final Memorandumiot 1906-7 estimates the area at 29,444,200 
acres, but the yield at only 8,508,040 tons. 

The provincial distribution of these acreages may now be discussed. 
The Pajstjab (including the North-West Frontier Province) heads the list 
with its lowest area (in recent years), namely 6,223,600 acres in 1891—2, 
and its highest record, 10,184,200 acres in 1906-7, with a production of 
3,588,100 tons. During the past six years it has shown an average of over 
84 million acres under the crop, and has manifested on the whole a steady 
expansion. Then follow the United Provinces, which normally fluctuate 
between 6 and 7| million acres. The Central- Provinces stand next in 
order, with a normal area of from 2 to 3 million ^res and Berar adding 
about half a million more, j Then comes Bombay with from 1J to 2 million 
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a,cres , inaore, Jo7,681; Bandelkliani 215 468- Bhao’fllVhflnr^ 9 «q i oq 

7,681,700 acres and in the North-West *l?rnTiK 4 .r ftoi kq« x? ^ 
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iormer are Lht .r, hr . 7 are miown as rausli and roU lands; the 
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by tbe totmd of Met f' ’“™* opt'Miem ™ completed 
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early it is eaten hy a smaU grasshopper called toha. The subsequent 
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operations are simple. The field should he occasionally weeded m 
November and December. After December, nothing need be done b^ 
sides the protection of the crop from stray animals till it is npe in April. 
About the middle of April is the proper time to begin reaping the wheat 

harve^h^ ^ maund per acre, but a good deal 

depends on weather conditions at the time of sowing, and also on the 
class of soil The average outturn varies much from tract to tract. Ex¬ 
tensive crop experiments were carried out for five years during the First 
Kevised Settlement, and the results seem to show that in the best plains 
Tahsils, the average produce is 8 to 9 maunds an^^acre; in Dasuya 
about 7 maunds; and in the hills only 4 maunds. Of course the 
difierence is enormous between the outturn of tne best land, 
manured 12 to 14 maunds, and that of tbe poorest sandy soils or badly 
manured land, 6 to 9 maunds. “ In the light soils of Kandi the yield 
falls in bad years to 3 or 4 maunds per acre.” _ 

According to the Agricultural Statistics, the average yield per acre 
in the Panjab for a period of five years ending 1901-2 was 935 lb. irrigated 
and 642 lb. unirrigated land, and in the North-West Frontier, 883 lb. on 
irrigated and 563 lb. on unirrigated. In the P^jab the Ingest yields were 
obtained in Gurddspur, Amritsar, Jalandhar Fero^ur Delhi Lu^iana, 
Lahore, Ambala and Mianwah ; and in the North-West Frontaer in Dera 
T.Tr,a.i1 Khan, in all of which average yields of over 1,000 lb. (12 f 
maunds) per acre have been recorded on irrigated lands. 

rOf Wace, Panjal Wheat (Panj4b Govt, publicat.), 1884; Dwt.Gaz.; Repta. 

Dept. Land Bee. and Agri. ; Setd. -Bepis. ; Bepts. Agn.-Hort. <^^rdens, 
Lahore ; Howard, Weeds in Panjah Wheat Fields, Agn. Journ. Ind., 1906, i., 

^^United Provinces.—The crop is very important in these provinces, 
ordinarily occupying about one-fifth of the net cropped area, an amount 
which on an average of the five years ending 1904-O, represpted 279 
per cent, of the total wheat area in British India. According to the 
%rwultural Statistm, the area 

and in Oudh 2,197,224 acres, giving a total of 7 730,^66 acres. The 
outturn for the same year was estimated at 1,897,000 tons. In 
Memorandum on the crop for 1906-L 

in 1905-6, 6,478,900 acres and the yield 2,428,700 tons; and in 1906 7, 

7 039,100 acres and 2,164,600 tons. In Agra the largest areas are usuaUy 
in the Meerut and Rohilkhand Divisions. In the former, Meerut district 
had 383,916 acres in 1904-6, Saharanpur 365,272 acres, Muzafiamapm 
276,864 acres, Bulandshahr 258,377 acres, and 229,100 acres, 

in the latter (Rohilkhand Division), Moradabad had 
344,345 acres, Shahjahdnpur 276,703 acres, amd 222,895 acre . 

In Oudh—Lucknow Division—Hardoi had 3^>938 acres, oyt’ir? 

acres, and Kheri 221,264 acres. In Fyzabad Division, Gonda had 277,4»7 

acres, and Bakraicb 247,823 acres. , . , •, 

No general statement regarding cultivation has been pubhshed sime 
the FieU and Garden Crops appeared, but the annual reports of % Ca-ro- 
pore Experimental Farm and the bulletins issued by ^he 
Department contain much valuable information, especidly regarding 
the experimental manuring of wheat. The crop is entirely a rabt one 
being sown at the end of October or beginning of ^ 

in March and April. According to Duthie and Fuller, it is gr 
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almost every soil, except tEe lightest sands, hut a rather heavy loam is 

better class of wheat-fields are manured every Manure, 
eeond or third year, and the land is sometimes prepared by herding 
s eep on 1 . As a rule, wheat is sown only on land that has lain fallow 
during the preceding Man/ (known as chaumds or pilral), but in hiffhl^ 
manured lands near village sites it occasionally follows maize. No par- 

s-tion IS known to be pursued, but in tracts where cotton is Rotation. 
Widely grown, wheat is generally said to follow. In the Meerut district 
an elaborate rotation is practised in which wheat is grown only twice in 
ve years. n an average the land is ploughed about eight times before PiougMngs. 
sowing, ihe seed rate is said to vary from 100 to 140 lb. per acre. After 
sowing, the field is dmded into irrigation beds. If the soil is sufficiently 
moist m October to allow of the seeds germinating properly, the necessity 
for irrigation will depend on the occurrence and extent of the mnter rains, 
bhould the soil be too dry for germination, a watering (called paleo) is watering 
given before_ sowing. As a rule, three or four waterings are said to be 
ample even m the driest localities. As regards outturn, it has been esti- outtnm. 
mated tfiat 16 maunds per acre for wheat grown alone, as also for wheat- 
maunds for wheat-gram, are the lowest averages which 
couM be taken. According to the Agricultural Statistics, the average Averages, 
yield for the whole province for the five years ending 1901-2 was 1,250 lb 
(16 maunds) per acre for irrigated wheat, and 800 lb. (9-75 maunds) per 
acre for umrrigated. The largest average yields during that period were 
obtained m Bulandshahx andBahraich, viz., for irrigated wheat, 1,300 lb. 

Bahraich and Naini Tal, viz., for unirrigated, 1,050 lb. 
and 1,000 lb. respectively. 

■p and Trade in V. Prov., 1878; Duthie and 

Garden Crops, 1882, i., 1-8, tt. 1-2 ; Leather, Exper. on WheM 
and Maize, Dept. Land Bee. and Agn. U. Prov. Bull, 1900, No. 9; also Exper. 
on Growth of Wheat (a) mth Green Manure (6) in Rot. with Legum. Crops, No. 10 ; 
loreland, Amtmhan HtUthods of Test, and Improv. Wheat, in Agri. Ledg., 1901, 

’ 1903-6; Numerous Repts. of Exper. 

Z^n^t. GarZ'CelSZT 

Central Pmvinces and Berar.—ln these provinces wheat occupies C. Prov. 
about one-eighth of the total cropped area, a figure that represents 11-4 
per cent, of the total wheat area of British India. The actual area in Area. 

1904^6 ^cordmg to the Ag'neM^^Mra^ Statistics, was 3,070,421 acres in the 
Central Proiunces, 427,236 acres in Berar, and estimated yields 751,900 Yield, 
tons and 80,000 tons. The Final Memorandum on the crop for 1906-7 
states the combined area and yield to have been in 1905-6 3 443 800 
acres and 834,400 tons; and in 1906-7, 3,689,800 acres and 904,700 
tons. According to the figures for 1904-5, the districts with largest Distrioi*. 

Central Provinces were Hoshangabad, 

362,354; Saugor, 332,788; Seoni, 261,674 Nag- 
piu, 214,268; Chhindwara, 197,767 ; Damoh, 191,511, etc. In Berir 
—B^dfina, 145,582; Basim, 98,862; A^aoti, 67,429, etc. 

• practically the same as that pursued Manure and 

in the heavy black soils of Bombay (see below). Unlike the United Pro- I 

Vinces and PanjAb, manure and irrigation are here unimportant. Por 
ordinary wheat cultivation, preparatory operations commence in April Seasons, 
or May and the field is ready for sowing by October. The seed rate 
vanes from 80 to 120 lb. per acre. The crop is left entirely to itself till 

1095 




Berar. 

Seasons. 


TRITICUM 

vui-aARE THE WHEAT PLANT 

Central Provinces - j • 

Lai vest in tLe beginning of March. A diiffieient system is pursued in a 
tract of country wMcb includes a considerable portion of the Jabbalpur 
and a small portion of the Narsingbpur and Seoni districts. The fields 
are surrounded with banks, and rainwater is allowed to accumulate in 
them. The water is let ofi at the beginning of October, and the seed is 
then drilled in without any preliminary preparations. The average 
Outturn. outturn for the province for the five years ending 1896-7, according to 

the Agricultural Statistics, is estimated to have been 925 lb. per acre tor 
irrigated wheat, 570 lb. for unirrigated. Returns for irrigated wheat are 
.given only for Betul, Chhindwara, Nagpur and Nimar. 

Berar. The method of cultivation pursued in Berar difiers but little fropa 

Seasons. that in the Central Provinces. It is sown in October and reaped in 

Eebruary, and is cultivated in rotation with other crops. The Agricuimat 
Statistics give an average yield, for a period of five years ending 1901-2, 
of 687 lb. per acre. „ „ ^ 

[Cf. Land Rev. Settl. Repta. ; Nagpur Exper. Farm Repts . ; 
on Outturn of Land under Principal Crops in C. Frov., 1894, 4-10 ; Kusseil, 
List. Qaz., 1906, A, 87-90, 101-2, 105-7 ; Clouston, Man. Wheat 

at Nagpur Exper. Farm, in Agri. Journ. Ind., July 1906, i-» pt* m., 205.J 
Bajpixtana Rajpviana and Central India.— returns published annually in 
and Central the volume of Agricultural Statistics would appear to give actual areas tor 
India. which, definite surveys have been made. The figures, on the other hand, 

pubhshed by the Commercial Intelligence Department would appear to 
be forecasts and estimates. According to the foriner, the area in 1904-5 
Districts in Central India and Rajputana (viz. Gwalior, Jaipur, Bikanir, Marwar, 

Tonk, Alwar, Kishengarh, Bharatpur, Jhalawar and Kotah) came to 
1,277^872 acres, with Ajmir-Merwara adding 17,167 acres. According to 
the latter (the Commercial Intelligence Department), particulars of other 
Area. States are afiorded, and thus manifest larger areas, viz.—2,171,019 acres 

Yield. Central India and 1,023,773 acres in Rajputana, with yields of 

472,658 tons and 188,981 tons respectively. Accordingly, if we accept 
the' areas given in the estimates for Central India and Rajputana as 
approximately correct and add to them the area for Ajmir-Merwara from 
the Agricultural Statistics, we would obtain a total of 3,211,959 Q'Cres 
under wheat in 1904-5. The Final Memorandum on the crop for 1906-7 
states the area to have been in 1905-6, 1,852,100 acres with a yield of 
420,600 tons in Central India ; 604,000 acres and 145,000 tons in Raj¬ 
putana 5 and in 1906—7, 2,895,000 acres and 639,800 tons in Central 
Districte. India ; and 810,000 acres and 215,000 tons in Rajputana. In Central 
India the most important districts are Gwahor, Bhopal, Indore, Bandel- 
khand, Bhagalkhand and Bhopawar ; and in Rajputana—Kotah, Jaipur, 
Tonk and Bharatpur. 

Soils. There is little information regarding cultivation available beyond 

the facts given above. The climate and soil closely approximate to the 
Panj^b on the one hand and to the Central Provinces on the other, and the 
wheats are accordingly similar. In Ajmir-Merwara the best land is said 
to be selected for wheat, generally near a tank or well. To obtain a full 
Rotation 9 rop, the land is fallowed during the rainy season (June to September), 

Seasons.* and is ploughed two or three times. Sowing begins about the end of 

October and lasts till the end of November, the crop being reaped in 
Outturn. April. The (quantity of seed sown is said to be about 2 bushels per acre, 

, and the outturn, if the crop be manured and irrigated, is about 34 bushels. 

Bombay and Sind.—The area in the British districts of Bombay and 
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‘Sind represents about oiie-eieventh of the total net cropped area of the 
Presidency, or about 7*2 per cent. (Bombay), and 1*9 per cent. (Sind) of 
the total wheat area in India. The areas in 1904-5, according to the 
Agricultural Statistics, were 1,749,182 acres in Bombay^, 491,413 acres 
in Sind. The Fmal Memorandum for the same year, issued by the 
Department of Land Records and Agriculture, estimates the area in the 
British districts of Bombay at 1,611,197 acres, and in Sind at 479,629 
acres, while in the Native States the area is stated to have been 535,444 
acres, giving a total (including Native States) of 2,626,270 acres. The 
total yield is estimated at 469,134 tons. The Final Memorandum for 
1906-7 states the area and yield to have been in 1905-6, 1,975,353 acres 
and 471,357 tons; and in 1906-7, 2,219,763 acres and 504,827 tons. The 
largest areas, expressed in acres, in the British districts of Bombay in 
1904-5, were Khandesh, 393,815; Nasik, 271,091; Ahmadnagar, 243,630; 
DMrwar, 243,262; Bijapur, 144,328; and Ahmadabad, 100,708. In 
Sind, Thar and Parkar, 122,165 ; Sukkur, 118,421; and Larkhana, 114,930. 
In the Native States, Kathiawar, with an acreage of 241,932, is the 
largest area. 

Lisboa {Bomb. Grass., 1896, 130-1) makes some interesting remarks 
regarding the wheat area in Bombay. He states that the wheats grown 
•are not largely in demand in England, and further that there is little 
prospect of the area being materially increased. He argues, accordingly, 
that the growth of wheat is not so greatly influenced by the prices 
ruling in Europe as some suppose. Being a late-sown crop (October) 
its area rather depends on the amount of suitable land available after 
•cotton and the early cereals have been provided for. Moreover, as there 
•are not extensive areas of land now uncultivated that are fit for wheat, he 
holds that the extension of railways in the Presidency and the brisk export 
demand will not have such an eflect in encouraging the growth as some 
writers allege. Nevertheless, since 1896 the wheat area of the British 
districts of Bombay has, if anything, steadily improved. 

The methods of cultivation pursued in the Presidency have been 
fully discussed by Mollison {Textbook Ind. Agri., 1901, hi., 25-8). It is 
extensively grown as a dry crop on deep, black, moisture holding soil. 
The finest dry crop lands of the Presidency are along the Tapti in 
Khandesh, in the plains of Kopergaon and along the Godavery in Ah- 
mednagar.’’ As an irrigated crop it does best on lighter soil. Medium 
black soil, so common in the Deccan, is very suitable.’’ The dry crop 
is either grown alone or with subordinate rows of safiiower. In Panch 
Mahals, wheat and gram are grown together. Irrigated wheat is usually 
unmixed. The dry crop is grown continuously in some parts of Ahmed- 
nagar, Ahmedabad and Nasik. In the cotton districts of Khandesh, 
Dharw4r, Broach, etc., it is rotated with cotton and judr. In the deep 
black soil which borders the Tapti in Khandesh, it is rotated with linseed 
•and gram. In the Panch Mahals on land brought under tillage during 
recent years it follows a kharif crop of maize, the land being double cropped 
•annually.” 

In the case of dry-crop wheat, preparatory tillage begins usually before 
the rains, and the soil is worked into a friable condition so that it may 
readily absorb the monsoon rain which falls in June, July and August. 
It is not often manured, but if manure be given, it should be applied 
in August or September and mixed with the soil by a light ploughing. 
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It should be sown iu October, and the seed for dry-crop wheat is always, 
drilled. The rate varies from 40 to 55 lb. per acre. Irrigated wheat, on 
the other hand, “ is sometimes broadcasted, sometimes drilled and oc¬ 
casionally sown by hand in the furrows behind the plough.” The seed 
rate is higher than for dry wheat; “ 70 to 80 lb. per acre are ordinarily 
sown, and in the case of spelt wheat in husk, 100 lb.” After sowing, the- 
crop requires little attention beyond regular irrigation. 

“ The outturn of grain varies much with the season. A well-managed 
irrigated crop produces about 2,000 lb.” (244 maunds) “ grain and over 
a ton of straw, whilst a good dry crop will not often exceed 1,000 lb. of 
<rrain and about the same weight of straw. 600 to 650 lb. grain per acre 
probably represent a full average crop in an ordinary year from deep, 
black soil, cultivated in the ordinary manner.” 

The cost of cultivating dry wheat in Khandesh, Mollison estimates at 

Ks. 12-7a. per acre. , ,, r. --i. 

Sind may be said to be intermediate between Bombay and the Baiqab 
as regards wheat cultivation. In parts of the country, the methods of 
cultivation, the nature of the soil and the character of the wheats are 
similar to those in the Panj4b, but in other parts an approximation to 
the wheats of Northern Bombay is seen. The Sind wheats are generally 
said to be superior to those of Bombay, and possess a larger proportion 
of soft white forms. Most of the Sind wheats are, as in the Panjab, 
repeatedly watered or flooded during their growth. A dry crop is, how¬ 
ever, raised on lands that are inundated during the rams. Por a period 
of five years, ending 1901-2, the average outturn in Sind, according to 
the Agn'citfeurol fStaiisiics, was 1,066 lb. per acre. n . isbq 

rO/. Monteith, VrUat Quit, in Bombay Pres., Oovt. Pvbhcat. Rev. Dept., 1883, 
No 605- Lisboa, l.c. 128-34; Rept. Director Bot. Surv. Ind., 1902, 8 ; Crop 
Exper., Bomb. Pres .; Repts. Dept. Land Rec. and Agri. ; Exper. Farm Repts., 

Poona, Manjri, etc.'] i\ t . 

Bengal.—Tb.% area in 1904-5 (including Eastern Bengal), according to 

the Agricultural Statistics, was 1,455,500 acres, which gave a yield of 444,100 
tons This represents only about 2 per cent, of the net cropped area 
of the province. The Final Memorandum on the crop for 1906-7 states 
the area and yield in Bengal (excluding Eastern 

in 1905-6, 1,248,300 acres and 396,600 tons; and in 190^7, 1,402,6W 
acres and 388,700 tons. The districts of the Patna_ Division ordinan^ 
contain about one-half of the total area, amountmg, in 1904r-5 to 746,3(W 
acres, and those of Bhagalpur about one-third, or 422,100 acres in 1904-5. 
The areas in the other divisions were The Presidency^ 120,900 acres , 
Raishahi, 113,600 acres ; Chota Nagpur, 36,000 acres ; Bardwan, 14,000 
acres etc According to the Agricultural Statistics, the average yield 
has been fixed provisionaUy at 12 maunds or 984 lb. per acre for the 
BiLar districts, lOJ maunds or 861 lb. per acre for the Bengal districts, 
and 451 lb. per acre for the districts of Chota Nagpur. ^ ^ 

Mukerii states that a “clay-loam, easy of irrigation situated^m a 
dry locality, is the best soil to choose for wheat ; and again, ine 
best crops of wheat are grown on land mainly brought under canal mi- 
gation.” The land should be prepared for somng as soon as possible 
after the rains are over. Sowing should be ^de when cold weather has 
been established, say, in November. In rocky and laterite soils sowing 
should be done earlier, about the 20th or 25th October, or even earlier still 
if the rains cease in October. About 100 lb. of seed are used per acre, but 


SOUTHERN INDIA 


TRITICUM 

VULGARE 
Cultivation 

Mukerji thinks that is too much and that 50 lb. should suffice. After 
sowing, the field should be laid out in irrigation beds, and one or two 
floodings given. One hand-weeding should be done within ten days 
after the first w^atering, and two hoeings may be subsequently given. The 
crop is harvested when the grain is quite ripe. Mukerji estimates the Harvest. 

<^^pst of cultivation at Rs. 26 per acre and the value of a crop con- cost, 
sisting of 12 maunds grain and 16 maunds straw at Rs. 37-8, giving a 
profit per acre of about Rs. 11. 

[C/.^ Grierson, Bihar Peasant Life, 1885, 213-4 ; Cult, and Trade of Wheat 
in India, Beng., 1886 ; Basil, Agri. Lohardaga, 1890, pt. 2, 30-2 ; Mukerji, 

Handbook Ind. Agri., 1901, 237-45 ; Admin. Rept. Beng., 1901—2, 14—5 ; Boy, 

Crops of Beng., 1906, 31-42 ; O’Malley, Beng. List. Oaz., 1906, i,, 49, 54 ; ii., 

80-1 ; iii., 109 ; Repts. Dept. Land Rec. and Agri. Beng. ; Dumraon and Sihpur 
Mxpcr. Farm Repts.] 

Eastern Bengal and Assa/n-— Wheat is a very unimportant crop in Eastern 
Assam. The area retiuiied for 1904-5 was 10,012 acres, practically the Bengal 
whole being in Goalpdra. The Final Memorandum on the crop for 1906-7 Assam. 
states the area and yield in the new pro%dnce of Eastern Bengal and Assam yLid. 
to have been in 1905-6, 159,800 acres and 50,000 tons ; and in 1906-7, 

168,700 acres and 44,000 tons. Cultivation in Assam as yet is almost 
entirely of an experimental nature. An account [Reft. Deft. Land Rec. 
and Agri.y 1904, 20-1) of some of the experiments made in 1903-4 in 
Manipur and certain localities in Cachar and the Assam Valley is given. 

In Manipur,” it is stated, one of the four experiments made gave Manipur 
a very successful result, the yield being no less than 2,140 lb. of grain 
to the acre,” but in the other localities they generally proved a failure. 
Summarising the experiments, it is said that ‘‘wheat will undoubtedly Promisesweu. 
thrive and give a good yield in Manipur; it promises well in the Naga 
hills, but the people need to be educated to appreciate and tend the un¬ 
accustomed crop. The same remark applies to Nowgong and Kamrup, 
and there is a fair prospect of success with wheat in these two districts.” 

The area in Eastern Bengal does not usually much exceed 150,000 
acres. Taking Eastern Bengal and Assam together, they may be said 
normally to possess a wheat area equivalent to 1 per cent, of the total 
wheat area of British India. 

Madras and Mysore, —Wheat is unimportant in the Madras Presi- Madras 
dency, and occupied only 15,276 acres in 1905-6. In Mysore the 
corresponding area was 1,178 acres, and according to the Final Memo- ' 

randum there were in 1906-7, 4,600 acres. The largest tracts are in Karnul, uistricts. 
Bellary, Kistna, Guntur, Cuddapah, the Nilgiris, Anantapur and Madura. 

In Mysore, CMtaldxug and Shimoga are the most important districts. A 
brief statement of Mysore is given in the local Gazetteer (1897, i., 129-30) 
by B. L. Rice, compiled largely from Buchanan-Hamilton. Two kinds Two Kiuds, 
are said to be cultivated, jam godhi (affirmed to ■ be T. monococcmn) 
and hoUe godhi [T. Spelta). Rice tells us that in Kolar jam godhi 
(whatever species it may be botanically) is sown broadcast in May- 
June, after frequent ploughing, and the crop ripens in three months. In Seasons, 
the black clay of Madgiri, jam godhi is also the most common crop. ^ In 
Sira, when there is a scarcity of water, both jave and hotte^ are sown on rice- 
lands. A small quantity of jave godhi is raised near Periyapatna on fields 
of a very rich soil, from which alternate crops of hadale [Cicer arietinum) notation, 
and of wheat are taken. Near Narsipur hotte godhi is grown, and there are 
two seasons for its cultivation, known as hain and Jcar. When the rains 
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set in early, the har season is preferred, • because the wheat is more 
productive and it may he followed hy cotton. When the rains are 
late, the hain wheat is taken after hadale. The cultivation is the 
same as for the Jcar crop, only the season is different. In the Jiain crop 
the produce is said to he only about one-half of the har crop {Mysore 

OaZ., IC.). . -rr 

area in 1905-6 was 35,178 acres, all in Upper Burma. 
The most important district is Sagaing, which had 24,361 acres in the year 
in question, while smaller areas are found in Kyaukse, Minhu, Mandalay 
and Lower Chindwin. The subject of wheat cultivation in the Southern 
Shan States and in Burma is fully discussed by a writer in Capital (Sept. 20, 
1906, 587-8 ; Oct. 18, 749-50), who affords much useful and practical in¬ 
formation which deserves careful consideration. lie there states that 
“ experimental cultivation with the object of ascertaining whether wheat 
could be grown as a staple crop was begun as early as 1888-9, and the 
results tend to show that this crop can be successfully grown in the Upper 
Chindwin district, the Pyinmana Sub-division of the Yamethin district, 
in Magwe, Maymyo and in the Chin hills. Wheat also succeeded on the 
river silts in the Toungoo district in Lower Burma, but the outturn was in 
every case poor.” 

The efforts made by A. H. Hildebrand to establish wheat cultiva¬ 
tion in the Southern Shan States have been repeatedly told in official 
publications {Repts. Deft. Land Reo. and AgrL Burma). 

The Agricultural Statistics give the average outturn of wheat in Burma, 
for a period of five years ending 1901-2, as 635 lb. for the province as a 
whole. Separate returns are shown for Mandalay, Sagaing, Minbu and 
Kyaul^se, and these range from 320 lb. in Mandalay to^ 800 lb. in Minbu. 
It has sometimes been affirmed that Burma was to India a great granary. 

’ It certainly produces an immense amount of rice, which is mainly ex¬ 
ported but of course is available should India require it. That it could 
similarly afford a large supply of wheat may very possibly be foimd to turn 
more largely on the deficiency of labour supply than on defective climate 

and soil. ^ t ^ 

MANUFACTURES* —Eor the minor uses of wheat straw see p.^ iio. 
Very little can be recorded regarding the indigenous industries of milling 
wheat and producing flour. Loaf-bread (p. 1109) is now produced in 
the larger villages and towns, and in some few locahties (such as around 
Delhi) the baking of biscuits, speciaUy designed to meet the growing de¬ 
mand for imported goods of that nature, seems to be fairly successful and 
to give promise of a great future. In other parts of India, as for example 
the toiTOS of Gujarat, the manufacture of macaroni is weU understood 
and fairly largely practised. The use of flour in 

sweetmeats has originated a demand for the commo(hty. In the Pan]db, 
as already mentioned, wheat becomes the staple food and is consurned in 
the form of large cakes cooked over the open &e. All over India there¬ 
fore, the chakUwala or grinder maybe inet with plying his ®aft, either by 
employing women to work the ordinary hand-miU {chahh) ® n.^-niT 

in the water-level can be obtained (as for example on the bills), 
the water-driven flour mill. But in addition to such in^genoiM 
within the past twenty years or so flour imlls after the rnos p ^ 
European fashion have been established and very supenor flom T 
be procured everywhere, and of such quality as to have checked the imports 
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of the foreign article. In a further paragraph, particulars will be found 
of the imports and exports of flour, but it may be added that the 
^owth of the Indian flour traffic is one of the most encouraging 
indications of the birth of industrial enterprise. So far, the exports 
of Indian flour have gone to Indian Ocean ports, but the day is per¬ 
haps not far distant when the problem of the exports of clean versus 
adulterated wheat may be solved, as already stated, bv the export of 
flour {see p, 1089). 

Flour^ Mills* —-According to the Financial and Commercial Statistics 
(1906, 399) there were 42 mills, employing 3,016 persons in 1904, but the 
statement is said to be defective. These were distributed thus :—The 
Panj4b 21, with 1,281 employees ; Bengal 9, with 755 employees ; Bombay 
4, with 562 employees ; United Provinces i, with 273 employees ; Madras 
2, with 58 employees; Sind and the Central Provinces, 1 each, with 52 
and 35 employees respectively. 

INDIAN TRADE IN WHEAT AND FLOUR. 

For many years it was an accepted belief that Indian wheat appeared 
oil the markets of Europe chiefly in order to supplement deficiencies. In 
1899, the author of The Wheat Problem (Sir William Crookes) practically 
excluded India from <fonsideration in his study of the world’s supply, on 
the ground of the insignificance of the surplus available for export. In 
a most emphatic manner that view has been disproved by recent returns. 
In 1904, for example, India actually headed the list of countries that con- 
tri})ute towards England’s demands—a circumstance that at once placed 
it in an altogether new position, notwithstanding that the very next year 
it fell far short of its record. But what it did one year may be repeated 
and even exceeded. The explanation of this new state of affairs may 
be learned from a study of the causes that have brought about India’s 
extended wheat production. Nearly 75 per cent, of the wheat grown 
is raised in the Panjdb and the United Provinces. And in these pro- 
vin(H\H vast tracts of fertile land have been brought under cultivation, 
tlirough the improved and increased canal and well irrigation accom- 
plislunl by the Indian Government. Indeed fully half the wheat area 
of the provin(‘es named is ordinarily under irrigation wheat. Howard 
{Note Prod, o/ Wheat, in Agri. Journ. Ind., 1906, i., pt. iv., 399-401) 
regards the irrigation wheat as securing the internal consumption and as 
thus releasing a large proportion of the dry crop for export. The ex- 
])ansion of the irrigation wheat area is, therefore, a matter of superlative 
importance to the British Empire, in addition to being of vital interest to 
India itself. 

Prices of Wheat in India. —These are expressed by the number of 
seers (= 2 lb.) procurable for Rs. I (==: I 5 .4d.). A higher figure, therefore, 
denotes cheap wheat (more being obtainable), and a low figure dear wheat. 
It is perhaps only necessary to select three centres, Calcutta, Bombay 
and Delhi, to exemplify the fluctuations in price. During the twenty years 
ending 1905, the cheapest wheat in Calcutta was in 1887, when 14T7 seers 
(28*34 lb.) were obtained for the rupee. So again the dearest wheat was 
in 1897, when only 8*05 seers were given. The quantities procurable for 
the past four years were 1902, 10*68 seers ; 1903, 12*1 seers ; 1904, 11*42 
seers ; and 1905, 10*67 seers. In Bombay, the record year for cheapness 
during the twenty years was in 1896, when wheat sold at 11*84 seers to the 
rupee, and the dearest year 1900, 6*06 seers, while for the following years 
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it sold at-1902, 7-37 seers; 1903, 8d2 seers; 1904, 8-31 seers and 
1905 8*33 seers. Wheat in Bombay during the term of J^a^rs mentioned 
has manifested much more violent fluctuations than in Calcutta. Thus 
in 1895 it sold at 13T8 seers, and in 1897 at 6-66 seers. In Delhi, wheat 
is naturally very much cheaper than in either Calcutta or Bombay, and 
its record years were, for cheapness 1885, 22-5 seers, and for dearness 
1897 9’91 seers to the rupee, while during the last four years endmg 
1905 the prices were-1902, 15-14 seers; 1903, 15-26 seers; 1904, 15-0 
seers; and 1905, 12-95 seers. The price in Delhi is representative of 
all towns within the wheat-producing areas, such as Lahore, Lucknow, 
Cawnpore, Kaipur, Patna, etc. A careful scrutiny of the retmns of 
the wheat production and trade for India gives no sort of justification for 
the opinion that the eiqiorts to foreign countries are raising the price_ of 
wheat to the people of India, while on the contrary the annually increasing 
surplus has even now assumed the position of a valuable safeguard against 

^^PRODUCTION AND EXPORT TRADE OP WHEAT.—The wheat 
exports of one year are very nearly entirely drawn from the area of pro¬ 
duction of the year previous. Similarly it is often the case that the area 
of production in the British provinces is spoken of as that from which 
the foreign exports are drawn, thus neglecting the Native States, which 
undoubtedly contribute considerably to the amounts shown as exported. 
A mean average yield per acre for all India would be a perfectly misleading 
figure since the range between irrigated manured land and dry land without 
manure (without taking into consideration the difference in yield between 
pure and mixed crops) would be perhaps three of the former to one of the 
latter But accepting the official returns as they stand, we obtain an 
average for the ten years ending 1905-6 of 24,299,149 acres, with a yield 
of 7 170 551 tons (or 143,411,020 c-wt.) of grain, while the actual figures 
for 1906-6 were 26,226,200 acres and a yield of 8,560,340 tons (or 
171 200,000 ewt.). The decennial average is perhaps the safer figure to 
employ'in all comparisons, since it is considerably below the actuals for 
the past few years and errs on the side of under- rather than over-stating 
production. It would, however, serve no useful purpose to strike averages 
for the exports from India, since these are open to none of the errors 
mentioned. The following abstract table exhibits the exports from India 
for the years 1902-7, and contrasts these with the chief items of wheat 
imports into Great Britain:— 

Exports from India to Foreign Coantrie^ _ 


1902-3. 


1903-4. 


Cwt. Cwt. Cwt. Cwt. Cwt. 

Total from India 10,292,160 25,911,312 43,000,602 18,750,467 16,028,914 

Share consigned 

Britain^'^l^! 6,683,228 21,231,863 28,928,767 14,183,363 14,610,524 

Shares in total 

8,848,234 17,386,110 28,380,715 12,956,926 15,434,060 

it: Bombay .. 390,748 3,690,762 5,966,438 3,466,263 469,537 

t Bengal .. 1,062,978 4,832,819 8,646,680 2,297,499 129,996 


17,386,110 

3,690,762 

4,832,819 


28,380,715 
I 5,966,438 
8,646,680 


12,956,926 

3,466,263 

2,297,499 


15,434,060 

469,537 

129,996 


f 



BRITISH IMPORTS 
Imports into Great Britain. 


TRITICUM 

VULaARE 

Trade 
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1902-3. 

1903-4. 

1904-5. 

1905-6. 

1906-7. 

Total Foreign 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cw't. 

Imports taken by 



i 


Great Britain .. 

81,002,227 

88,131,030 

97,782,500 

97,622,752 

92,967,200 

Chief contributing countries 

of supply to 

Great Britain other than India;— 

Russia 

6,540,457 

17,176,300 

23,539,500 i 

24,703,200 i 

15,017,500 

Germany 

239,910 

310,176 

251,000 

300,000 ! 

71,800 

Roumania 

2,362,453 

3,140,727 

1,491,800 

2,082,200 

3,780,900 

United States 

43,312,561 

24,197,895 

7,051,600 i 

6,634,700 i 

22,490,900 

Argentine 

4,315,165 

14,120,454 

21,440,400 

23,236,400 

19,176,500 

Australia 

4,174,753 

26 

10,272,600 

10,064,700 

7,785,100 

New Zealand 

156,626 

204 

358,100 

339,900 

79,400 

Canada 

9,527,475 

10,802,127 

6,195,300 

6,522,030 

11,309,700 


The table exhibits many instructive features, some of which may 
be here dealt with. For example, of the exports from India by far the 
most important purchasing country is the United Kingdom. The next 
important countries are—Belgium, France and Egypt. In 1905-6 these 
three together took 3,039,881 cwt., or little more than one-fifth of the 
supply consigned to the United Kingdom alone. And what is perhaps even 
more significant, the demands of all countries (other than Great Britain) 
have practically remained stationary for some years past, while the supply 
to the United Kingdom has gone forward in a most significant manner. 
So also the figures of shares taken by the ports of shipment from India 
exhibit a remarkable parallelism with recent extensions in irrigation and 
facilities in transport. The port of Karachi taps the Panjab, Rajputana 
and to some extent also Central India and the United Provinces. The 
expansion of the Karachi traflGLc has been phenomenal, and the extension 
t)f railway communication toward Calcutta must to some extent account 
for the progress made by that port. 

Reverting to the decennial standard, it may now be shown what pro¬ 
portion the exports bear to production. The average production of the 
ten years ending 1905-6 has been shown as 143,411,020 cwt. The exports 
from India in 1905-6 came to 18,750,467 cwt. (valued at Rs. 8,53,43,996), 
or 13 per cent, on the average standard; but if the figure of actual pro¬ 
duction for the year named be accepted, viz. 171,206,800 cwt., the exports 
would represent only 10*9 per cent, of the supply. The year 1903-4, as 
:also 1904~5, was notable in the wheat trade. India exported in the former 
.^5,911,312 cwt. (valued at Rs. 11,08,89,546), which expressed to the 
decennial standard would be 18 per cent., and to the actual crop of 1903-4 
13*4 per cent. In 1904-5 the exports were 43,000,502 cwt. (valued at 
Rs. 17,90,60,692 or £11,937,379), or 30 per cent, on the decennial standard 
;and 28*2 per cent, to the recorded actual production. 

An examination of the table given reveals the further fact that in 1904-5 
India headed the list of countries concerned in the supply of wheat to 
Great Britain. In that year it furnished the United Kingdom with wheat 
valued at close on 8 million pounds sterling. India’s contribution was 
then close on 29 million cwt., while Russia supplied 23J, the Argentine 
21J, Australia 10, the United States 7, and Canada 6 million cwt. 

PRODUCTION AND TRADE IN The proportion of flour 

exported from India gives, of course, no evidence of the magnitude of the 
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j. 2 . 1 ^ 1 There would seem little doubt, moreover, that by far 

the mSor portion oIL flour annually produced in India is turned out by 
Ae SdSnous band- and water-power naills and thus escapes registration 
nf a-hx- < 5 ort No more particulars can, therefore, be afforded of the con¬ 
sumption of flour than are implied by the annual production of wheat 
S the bSance of that cereal that remains in the country over and 

WoS^There is, however, a considerable trade ip export- 
i.a uSfiour and this has manifested recently a noteworthy expansion, 
dthou J the toaffic of last year showed a decline from the returns of 
veaTs fmmediately previous. In 1900-1 the o^Po^s/of ^9^346 ort., 

■' 1 /t nt T!q 35 83 176 ■ 1901-2, 529,328 cwt., valued at Rs. 37,12,876 , 
valued at Ks. po,op,mo , , 4 «F;^fiqi . iqa<i_ 4 . 810 422 cwt. 

ld02-3 718 077 cwt., valued at Rs. 46,54,631, 1903 >■ 

^1 ,i’a+ T?« 59 98 843 • 1904-5, 1,031,495 cwt., valued at Rs. 69,21,610 , 
its 6 89to66 S R.. 63,b,264 ; and 1906-7 818,462 c^ 

iiiA^ at Rs 58 57 116 The great bulk of these exports goes from Bornbaj, 
t 368 cS 19^^^^^^^ balance being divided between Bengal and 
Snd wiflle thTif markUs are Arabia, Aden, Ceylon, Mamito, British 
Past Africa the Straits Settlements and Egypt. A considerable export 
S. flour to 11.0 Ooitofl Kmgdom .ppo«ed 

iQna 5 aTYiountiim to 52,523 cwt., but contracted to 1,800 cwt. in 1900 /- 

190y5, ^ Flour.— A certain amount of foreign Wheat 

is iiOTorted into India, and according to Noel-Paton (Re^ Trade Iwd., 
“in times of shortage it is taken in considerable quantities 

“Sy U torwM.rg»i„° is 0 —ly sMppod^ IVSlT 

bavebmi ;~1902-3, 783 cwt., valued at Es. 4,75/ ; 19^ 

1 A -Ret 764 • 1904-5, 129 cwt., valued at Bs, 432, 1905-6,. 
valued at Bs. 97,76 , , ^ 1906-7, 209,696 cwt., valued 

4.54 614 cwt., valued at Ks. 00 , 0^0 , duu • ? j 
S Ri 11 38 976 Of the total for 1905-6, Austraha supphed ^5,696 

:lt^ai"S%-Asia 58.798 cv..Jo^« 

Ind^sitlsTc^-ies^ectiily were imported ; hmb in^e^ o^e famne 

wheat ooo x’ £ 0 ^ 3 . Of wheat, the Panjab exi^rted 

1"*; 'oS; to M, It, 969,916 0*, to Bajpu- 

SS S(?Siiri:69t,t77 *0 -’J: 

4 .-U PrAvincM 1 119,578 cwt.; and to Bombay, 1,045,/iu cm. 

Tt^will thus he seen that 4e hulk of the railhome traffic is from the 

to Karachi But Karachi obtains wheat also from Sind prince and feom 

+Pa TTnited Provinces the grand total of its supplies having been m 

the Umted Rromrices tne^ would have 

trafhe appear again in tbe foreign transactions, but the ^ § onffirient 

™ Sa «v»como tie ovorlappiugs thy tafa 

thoroftro, to sho, that the ,heat ..tpotood from Kaiach. to loieign 
countries is drawn mainly from the Ranjab, 
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^ Atter the Panjab come the United Provinces; in 1906-7 these com ’^tj.Prov, 
signed by rail 2,982,862 cwt.. of wMcb Calcutta took 1,812,924 cwt. Next"' " 
come_ the provinces of Sind and Baluchistan, which exported during the ’ ' 
year in question 2,085,224 cwt., almost entirely to Karachi. Lastly, the 

supplied 1,683,046 cwt., of which Bombay 
o 299,686 cwt., while the United Provinces drew 

418,108 cwt., and Rajputana 267,333 cwt. The total receipts by rail at 
Calcutta came to 3,407,430 cwt., at Bombay 1,749,616 cwt., quantities that 
allow tor a large local consumption and still leave a balance sufficient to 
meet their foreign e.xports. The local consumption of Calcutta and Bombay, 
unlike that of Karachi, is more important than the foreign exports. 

The railborne traffic in flour is from Calcutta 759,586 cwt., to Bengal 
province and Assam; from the Panjab 802,423 cwt., to the United 
PrOTinces, Bengal and Calcutta; from the United Provinces 314,101 cwt., 
to Bengal and Calcutta; and lastly, from Bombay (port) 292,154 cwt., to 
Bombay Presidency, Mysore and the Nizam’s Territory. 

Coastwise Traffic. The traffic bythis route is not as a rule very extensive. Coastwise. 

averaged 1,321,912 cwt. wheat, valued at 
Ks. 64,75,711, and 462,681 cwt. flour, valued at Rs. 32,28,418. The 
exports are mainly from Sind to Bombay, Kach and Kathiawar; from 
Bombay to Kathiawar and Madras ; from Bengal to Madras; and from 
Burma to Bombay and Madras. The corresponding traffic in flour is 
largely to Burma, and from Bombay to Madras and Burma. [C/. Twenty 
Years' Wheat Imports, in Journ. Board Agri., 1904, xi., 534-42.] 


V 


y B'tnn, ; FI. Br. Ind., i., 313 ; Gamble, Man, 

Ind. Timbs., 1902, 85-6 ; Talbot, List Trees, etc., 1902, 35; Cooke FI, 
Pres, Bomb., 1903, i., 86-7; Brandis, Ind. Trees, 1906, 72-3 ; Diptebo- 
CARPEiE. The White Dammar of South India, Piney Varnish, Indian 
Copal or Malabar Tallow, safed damar, Jcahruba, sandras, rdl, vellai-kunri' 
ha7n, paimpishin, hungiliyam>, piney maram, gugli, dupa maram, dhupada, 
payani, etc. A large evergreen of the forests at the foot of the Western 
Ghats from Kanara to Travancore, ascending to 4,000 feet, often planted 
as an avenue tree. 


D.E.P., 

Vi., pt. iv., 
222-5. 
Piney 
Varnish. 


This tree yields a true Resin of considerable value known as White Dammar Eesin 
or Piney. It is said to occur in three forms—compact piney, cellular piney 
and dark-coloured piney resin. The names sufficiently indicate their respec¬ 
tive characters, which are said to be due to the mode of collection and the 
age of the tree. The resin is obtained in the usual way by incising the trunk. 

J,t is only slightly soluble in alcohol, but dissolves at once in turpentine and 
*flryhig oils, and, like copal, is chiefly used for making Varnishes. It has been vamich 
recommended for use in pharmacy in place of the officinal pine resin. Gamble 
states on the authority of Mr. J. H. Brougham that in certain localities 
the resin is mixed with cocoanut oil and rolled into ctodles. The Natives also Candles 
employ it to make imitation amber beads. The seeds contain a large quantity 
of a solid Oil known as piney tallow,” or vegetable butter of Kanara. In South oa. 

Kanara this is used for lamps, for flavouring food, as a substitute or adulterant Butter 
lor gh, as well as for medicinal purposes- According to Bidie, it is valued locally 
as an application in rheumatism. It has been employed in the manufacture of 
oandles, which were at one time introduced into England- Hooper {Agri. Ledg,, 

1902, No. 1, 16) states that a sample of the fruit was found to contain 25 per cent! 

Tamln. The bark is also very ^tringent. Bourdillon {Notea on Trees in Travan- Control 
eore, 30-1) says_^that it is used in Ceylon to keep toddy from fermenting- Hooper 5'ermeutation. 
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THE KHAS-KHAS GRASS 

tViflt it is emploved to control fermentation in arafc manufacture. The 
Wood is Lt in much mueet, hut is sometimes utilised for making canoes, maste 
lo oTirl poffins Wf Brannt, Pract. Treat, on Anrni. and Veg. Fata 
1890, i., 196-7; Cameron, For Tre^ 
ofMyJ^re and 0^%. 1894, 24-5 ; Capital, May 28, 1903 ; Sabin. Tech, of Patnf 
and Varnish^ 1905, 106—6, 140 1, 300-3 

VETIVERIA ZIZANIOIDES, Htapf, Kew Bull, 1906, 346-9,, 
362- Anaih&rum. muricatum, Beauv.; Andro^ogon muncatus, Retz i A.. 

Tinn i • FI Br. Ini., vii., 186; Tetivena odorata, T%rey'„ 
Rheede, Eort. Mol., i^OS, xii., 137, t. 72 ; Watt, Ind. Art at Delhi, 1903^ 
161 198- Geamine.®. The klias-khas or Vetiver ; tha hhas, bena, 'panm, 
ballU-ghdns, shanader jhar, sirom, tm, vdlo, vetti-ver, lamncha, etc., etc. 
Is found throughout the plains and lower hills of India, Burma and 
Ceylon, up to 4;000 feet, occurring on moist, heavy soils, more especially 

The and kept wet to cool the atmosphere during the hoi 

which are hi ngnd J making fans, ornamental baskets, etc., which are 

® nroduced at Sav^tvadi. Poina. Chanda and elsewhere. The rav 

very j . Europe chiefly from Madras ports. Gildemeister anc 

28 ™) say “The root is of a mddish colour and ofter 
Hoffmann ( . , , Lmd A half-distilled root is frequently found in com 

Weinlcd h^triight colour.” It seems more than probabk 
merce, and can be rccogm ^ .jj | jg in reality the roots that have beei 
that much of ^ by ^be traders to be exported 

The cLSarlppltcSn of water and exposure to the fierce sun might e^ih 
exhaust a large proportion of the oil and bleach the roots in the mamier described 
exliaus . ® L inscriptions, taxes were levied on kkas~khas m 1103 to 117 
Bena 1873^ 161). The roots when distilled with water yield i 
tf Jit OmTlmown in EuiW as Vetiaer, which is used as a perfume an( 

fAt^flavour^ Summands a high price in Europe, being employe* 

for flavouring sner viscid of essential oils, and hence it 

f mots or derived from B^union. According to Piesse, the yiel 

''■7n”£»'JSJS7to «ot ha. b.»a MEardrf by Eraop.an phy.l«a«. a. a 4« 

is made by ^ding to a tub of JPwraun,. The grass {leave 

0 (i 0 re(ta (red sandal-wood), and the acCfi -f-Bati 60 000 to 70 000 maun* 

etc.) is suitable for paper-matong. and it is said that 6^000 to 

are annually available in the Hies« d«^^^^^^ J^r threhii 

the grass affords good ^ ^ 1833 14 * Tavlor, Topog. ai 

Tiurnoses FC/. Taleef Shereef (Playfair, transh), 1«63, iftCA 16( 

purpoTOS. LW- 4, XT ' Mfmoa Trade and Manuf. N. Ind., 1880, lo 
Stat. Da^a. ]840, 67 ; Ho^, Fodd. Grdss. N. Ind., 1888, 3' 

1897, 60 ; Mad, For. Admin. Mept., IJOA 04.J 

■ VICIA FABA, JJnn,; FI. Br. Ind., ! Duthie and Full 

Fieu Z Garden Crofs, iii., 4; Duthie FI Upper Ga^^ PUin m 
259; Prain, Bm^. Plants, 1903, i., 367 ; Finmnger, Man. Gari. In 
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1904, 178; LEGUMiNOSiE. The Garden Bean, hdUa, anhiiri, ndkshan, 
kdlun, chastang raidn, sein, etc. De Candolle considers its introduction 
into India to be quite recent, though this would seem to be true only of 
the plains. In the higher Himalaya it is not unlikely that its cultivation 
has passed down from the most ancient times. 

At the present day it is cultivated in the plains here and there in European Two'Forms. 
gardens, and chiefly in the TJmted Provinces. There are two distinct forms, the 
long-podded and the broad-podded, the latter originating the name “ Broad ” 
or Windsor bean.” The former is said to succeed best in India, though Firmin- 
ger recommends the “ broad bean ” for garden cultivation. The seed should 
be sown about the middle of October, and previous to sowing should be steeped Seasons, 
in a basin of hot water for twelve hours or more. [Cf. Bentham, Rev. of Targioni- 
Tozzetti, in Joui'n. Hort. Soc., 1855, ix., 138 ; De Candolle, Orig. Cult. Plants^ 

1884, 316 ; Church, Food-Grains of Ind., 1886, 132 ; Asa Gray, Scient. Papers, 

1889, i., 349 ; Pharmacog. Ind., 1890, i., 485-6 ; Hosie, Rept. on Prov. of Psu'cfCuan, 

1904, No. 5, 12.] 


VIGNA CATJANG, Widp. ; FI Br. Ind., ii., 205; Duthie and 
Puller, Field and Garden Crops, ii., 12, tt. xxix.-xxx.; Prain, Beng. 
Plants, 1903, i., 389 ; Duthie, FI Upper Gang. Plain, 1903, 227 ; Legu- 
MiNOS^E. The Cow Pea, Chowlee (India), Tow Cok (China) ; lohia or lohtya, 
chowli, rianisli, harhati, ghangra, urohi, souta, rawdn, chaunro, hurrea, chavU, 
caTamunny-pyre, hoherlu, tadagunny, etc. A sub-erect herb cultivated in the 
hotter parts of India. Var. sinensis, Prain ; Dolichos sinensis, Roxh., FI. 
Ind., iii., 302 ; the Asparagus Bean; a climbing herb cultivated in most 
parts of India. 

It has been pointed out, under Boliclios Lablab (p. 508), that the name 
lobid (lobos of the Greeks) is commonly applied to that plant and loosely by 
Indian market gardeners to any pulse, but more especially denotes the present 
plant. The word hhiyd may be, however, derived from the Sanslirit loohya 
( = alluring) ; it occurs among the list of autumn {kharif) crops known to 
Akbar, and since vif/ua Catjang comes into season in the autumn it is p)robably 
the plant referred to. The crop, as a rule, is grown in fields for its seed, and used 
aa a pulse. It may be cultivated alone, but is generally a subordinate crop. 
Various races exist, one of which, with long pods, is raised by market gardeners 
as a vegetable and sold as a substitute for French beans. a - 

CULTIVATION. —^In Cuttack Bengal, where it is cultivated alone, Banerjei {Agn. 
Cuttack, 1893, 81-2) states that “ it is grown on high loamy lands, and in rotation 
generally follows Uali and mandia:' Thesoilis prepared and the seed sown broad¬ 
cast in September-October. In December-January, when thoroughly mature, 
the plants are plucked up by the root. “ The variety raised for vegetables begins 
to Yield fruit in November-December.” Basu remarks that m Lohardaga it is 
“always grown as a second crop along with mdrud and 

occasionally with gord or upland paddy.” In July the seed is thinly scattered 
over the fields at the rate of seers per acre. The pods when they iipen are 
hand-picked at the same time, or just before harvesting rmrua. The average 
outturn is one maund per acre, the heaviest yield never exceeding ^^maunds, 
the value of the produce is about Bs. 1-8 in a yem- ot ordinary prices. _ 

In the United Provinces there were 1,062,783 acres raider urd, mung, moth 
and lobid during 1904-6. Later figures are not available. It is loss frequenty 
grown as a sole crop than either mung r«auuus) or urd (p. 

and the area which it occupies by itself is quite msign^cant except in the 
Kohilkhand Division. On the other hand it constitutes a distinct featoe ^ 
umderCTOwth in a large proportion of hhmif millet and cotton fields, with which 
"t is Lociated at the coiLnencement of the rains. It ripens in October or 
■NTovember and yields a produce of about the same quantity as tliat of urd 
and Garden Crops l.c.). In the Season and Crop Report for 1905-6 it is 
stated that the area under this pulse was 32,703 acres, of which l»766were 
in the raU With regard to Bombay, Mollison says it is grown with other pluses 
ZhoTdtnate to in light alluvill soils in the Kaira district. It does better 

moderately light soil than in soils of heavier or denser consistence. It is 
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sro-B-n alone in the hharif season in garden lands to produce a green vegetable 
^th© so-called French bean of India—and in the rahi season is grown like mug 
and udid, to a limited extent as a second crop in rice fields.” ^ 

The OTain is eaten either as flour or split as dal, and, as a ready mentioned, 
the green pods, especially of the long-podded form, are plucked whfie young and 
eaten as a vegetable. As a curiosity it may be mentioned that the staU^s and 
leaves are said to bo employed in the preparation of a green dye. [Cf. Church, 
Ti'nr^d"Grains of Ind 1886, 156 ; Pharmacog. Ind., 1890, i., 489 ; Basu, Agrt. 
fcWor iSOO pt:i. 68-9; Gollau, Jnd. Feg. Garden, 1892, 127 ; Dimcan, 
D°ies and Di/Hnq il Assam, 1896; Burma, Settl. Repts.—Meiktila, 1900, 9 ; Myjng- 
S. mi.il; Mollisou, Textbook Ind. Agri^^, 1901 iii., _88-9 ; Leather, Agr^^ 
Tprln 100*^ ’Ko 7 153, 191; Dept Land. Pec. and Agn. Bombay Bull., 1904. 
&4, f; 1904, 176; ^oy. Crops of Beng., lOOfi 

76-7 ; 'Pevts. Dept. Land. Pec. and Agn. Bornbay.] 
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VINEGAR (ACETUM).— Vinegar is an acid liquid, used largel} 
as a food auxiliary, as a preservative for certain articles of diet, as £ 
medicine, and lastly for certain industrial purposes. It is produced by (a 
wliat is knou’u as acetous fermentation of a mixture of malted and unmaltec 
m-ain (forming malt vinegar), and (&) the oxidation of white or red win 
fyieldiim- white or red wine \-inegar). Chemically it is a dilute solution o 
acetic acid with certain organic substances derived from, and peculiar to 
the material from which made. It is, in other words, a weak solution o 
acetic acid, produced by the fermentative action of a vegetable organisu 
{Alijcodei'iiui aceti), the process of transference being called aoetou 

fermentation. , , . , 

History.—Mr. E. W. Thomas informs me that suhta is the most geneK 
Sanskrit name for the true or fermented liquor. This occurs in the Bral 
manas, Susruta and elsewhere. Sauktika is an adjective form of the wor 
met with in Cliaraka (1st century a.d.). It denotes verypossibly the vmega 
prepared from a sweet liquid, such as sugar-cane juice, palm-juice, eti 
But malted vinegar seems also to have been understood, and is possibl 
denoted by the word hdnjika (sour or fermented), rice gruel (see the accour 
under Burma, p. 1111). The Bhava'prdhasd defines vinegar as a substanc 
fermented from bulbs, roots, and fruits with oil and salt, and this use of o 
and salt will be found frequently alluded to. The Rdjamrglianta allud< 
to the employment of grain in the production of cuhra. Lastly, cukra < 
ciilraka is ap])lied to sour substances (such as the fruits of the tamarir 
and the sorrel) which arc used as substitutes for vinegar. These occur : 

Siisrvia, Harfvamsa, etc. . . . tt- i • *7 i 

Vinegar is known all over India by its Hindustani name sirka. J 
the provinces the following vernacular names axe given to it: ka 
in Tamil; ptdla nilla in Telegu; cliuU in Malayan; and pon^ye 
Burmese. While thus doubtless a substance of universal knowled 
to-day and one which bears a fairly ancient record, it is significa 
that most works on India, both ancient and modern, have remarkab 
little to say about it. Writers on Materia Medica, as well as naost oi t 
standard authors on travel, etc., in India, are silent regarding vinegj 
Even the Institutes of Manu makes apparently no reference to it. Wi 
the Muhammadans, however, vinegar always has been a more importa 
dietetic luxury than with the Hindus, and to this circumstance perha 
is due the scant attention paid to it by early liters. m, howev 
alluded to by Thevenot {Travels in Levant, Indostan, etc., ibb7, pt. i 
16) and one or two other European travellers. 

1108 













VINEGAR 

PROVINCIAL PRODUCTION Bengal and 

tJnited Provinces 

MANUFACTURE. — Most of the Indian vinegars are prepared from Source, 
sweet liquids derived from palm-juice, sugar-cane juice, crude sugar, honey, 

'inahua flowers, grapes, raisins, and other fruits. They are thus not malted, 
though of course fermented and mostly by the slow process. Each kind 
of vinegar is named after the substance from which it is produced; thus 
td 7 'i-hd‘Sirka would be the vinegar of toddy, etc. 

C. Chaudhury, Travelling Inspector, Department of Agricultuire, Bengal, 
writes tlmt in Calcutta there are some twelve shops where sherka [sirha) is manufac¬ 
tured . Each shop turns out about 300 maunds annually on the average. No sherka 
is imported into Calcutta from Bengal districts, though it is known to be prepared 
on a small scale in Bihar. It is made chiefly from cane-juice (see p. 962), but also 
from gur (raw sugar), and occasionally from the fruits of the jdman {mif/eniaJam- 
fcoj'wiirc, see p. 626). The manufacture from cane-juice may be briefly indicated: Oane-juice. 

-Cane-juice is kept in a big earthen pot {jala) (sunk in the ground up to the 
middle) in an open place and exposed to the sun. The mouth is covered with 
an earthen basin [gamia). The jala may contain 10 to 16 maunds of juice. 

Ordinarily it takes three or four months, sometimes six, to complete the opera- Period, 
tiqn. After a month or two, when fermentation has taken place briskly, the 
juice is transferred to a fresh jala till the fermentation is finished. The liquor 
{sherka) is then conveyed into smaller 7 alas and is thus ready for sale. Out Yield, 
of 40 seers of juice, 30 seers of sherka are obtained. In the case of gar or date Su«^ar. 
sugar ‘ to one maund of gdr or sugar, 4 to 5 maunds of water are added, and the 
solution thus prepared is treated just as with cane-juice. It takes a little longer 
time—say^ about fifteen days more—to finish the preparation of the vinegar from 
the materials named. Forty seers of the sugar or gur solution yield about 34 or 
35 seers of sherka. No special details are furnished regarding the production of 
vinegar’ from ^dsnau fruits. Cane-juice sherka is sold at Rs. 5 per maund, the Price. 
gur sherka at Rs. 4, the sugar sherka at Rs. 4-8 per maund, and the jdman sherka 
at Rs. 12 per maund.” * 

Eastern Bengal and Assam. —Information has been received from the Deputy E. Bengal 
Commissioner, Sylhet, and the Collector, Dacca, The former writes that and Assam, 
vinegar is prepared^ on a very small scale and for home consumption only. It is 
made froni the juice of (1) hhuhi (? Gareinin punietriatn, see p. 555), (2) Materials Used, 
blackberries {mtffeuia ,rnmhoJnna), (3) pine-apples {Ananas sativa, seep. 69), 

(4) dmlahi {jphpiianthas MmhUea, see p. 887), and from that of sugar-cane 
and date-palm. The Collector, Dacca, states that in the town the vinegar sold is 
chiefly imported from abroad. ** In Dacca there are only two firms who carry 
on the manufacture, and in both the business done is very small. The process 
is exceedingly simple. In one case the substances used are (1) the juice of the date 
(see p. 880) or palmyra palm (see p. 170), (2) bread (seep. 1100) and (3) gram Date Palm. 
{<jieer arieHnatH, se© p. 300). The earthen jar is filled with date or palm juice, 
and then a few slices of bread and a few handfuls of gram are thrown into it. The Gram, 
mouth of the jar is closed with a cover, and the liquid allowed to ferment in 
that state for a month or six weeks or until the fermentation is complete. It is 
then passed through a clean cloth and put into bottles- The vinegar thus manu¬ 
factured is sold at 2 or 3 annas per bottle.” In the other manufacture the 
ingredients are (1) cane molasses, (2) putrid pine-apple and (3) gram, while the 
process of manufacture is exactly the same. The addition of bread and gram Bread, 
and the utilisation of the waste materials and wild pine-apples are interesting 
features of this special Eastern Bengal industry. 

United Provinces. —Hoey {Monog. Trade and Manuf. N. Ind., 1880, 180-1) TJ. Prov. 
tells us that the chief material used in the manufacture of vinegar is sMra (see 
p. 952), “When sugar-cane is crushed it gives out the juice called ras. This is 
boiled and gur and rdh are made. The froth is skimmed off and put aside. The 
crushed stalks of the cane are laid in a vat {hauz) with a small outlet below waste 
and the froth is thrown on them with a little water. The substance which Sugar-cane, 
comes trickling off is boiled and becomes shira. This is the stuff wliich is pur¬ 
chased by the vinegar-makers and tobacco manufacturers ” (see p. 807). In a 
long and highly interesting communication, the Assistant-Director of Agricul¬ 
ture in these provinces states that there are a great many substances employed 
m the preparation of vinegar, but that the liquor is chiefly obtained from cane- 
juice and cane-juice products. The other better known sources are palm toddy, 
grapes (see p. 1119), raisins, jdman, barley (see p. 643), etc. The methods of 
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manufacture are essentially similar to those already detailed in connection with 
the Lower Provinces. “ Fresh cane-juice is obtained from the mills, stramed 
throuah a niece of coarse cloth and filled into earthen vessels which have been 
well washed and dried for the purpose. The mouths of the vessek are then closed 
with stoppers to prevent foreign matter getting into them, and they are removed 
to a place of safety, where both sun and air can have free access. This natu- 
rallv takes place at the beginning of the summer, towards the end of the crushing 
sea^m, and the jars are allowed thus to stand till the commencement of the 
rains Throuo-hout the rains damp is avoided as much as possible, as it affects 
vineear iniuriSusly. The jars are placed in a dry and warm corner and exposed 
to the sun at intervals. If kept hi a damp place, a thick scum develops upon the 
surface of the liquid—a mould which appears all in one piece. This bears differ¬ 
ent names in the locahties of vinegar manufacture, the most common term for 
iTis“X^ “n Bijnore it is called Ulai and in Meerut lhadder. The development 
of this mould is generally considered ruinous to the vinegar and the material is 
thrown away, but the more economical advocate curing it. They remove the scum 
carefully filter the liquid, change the vessels and add various preparations consisting 
of €iienono<unm (p. 293) seeds and chillies, or of asafetida (p, 535), garlic, chillies, 
and common salt. They also add raw hel warnteioH, see p. 28) mun^ 

isaeeharfnu aTunainaeenw, see p. 929), and a small quantity of sugar. If no at¬ 
tention be paid to the mould, the vinegar after some time altogether disappears. 

Vinegar from toddy is said to be largely used for medicinal purposes, and sells 
at Rs 10 to Rs. 12 a maund. Grape and raisin vinegar (see p. 1119) are more costly, 
selling at Rs. 15 to Rs. 20 a maund. Grape vinegar is thus described:—a solution 
is mad© of sugar in water, about 18 seers of sugar to a maund of water, and grapes 
are then crushed into this solution and the mixture set aside. In time it turns 
into vinegar. Being expensive, grapes are, however, not very largely used for this 
purpose mi the plains. Jdman vinegar (see p. 52 6) is made chiefly in Lucknow and 
costs Rs 10 a maund, while vinegar from barley costs Rs. 15 a maund. A highly 
refined form of vinegar termed araJc-ndnd is obtained by redistilling ordinary 
vinegar along with a small quantity of mint (5 seers dry mint to the maund of 
vinegar). The substance is said to be extensively manufactured in Lucknow and 
to be used for pickling. It sells at Rs. 5 to Rs. 10 per maund. 

The chief centres of the vinegar trade are stated to be the large towns and 
cities, notably Lucknow, Gorakhpur, Benares, Meerut, Bijnor, Agra and Shah- 
jahanpur. Lucloiow prepares all sorts of vinegars, both edible and medicinal, 
and these are conveyed alL over the Provinces and even to Calcutta. 

Panjab. _In connection with the correspondence above indicated, communi¬ 

cations were received from Lahore, Delhi, Multan, Jalandhar and Rawalpindi. 
Of Lahore it is stated that vinegar is prepared in the usual way from sugar or 
sugar-cane juices (rarely from molasses), but in combination with grapes, with 
alum ipUthari), or with salt as adjuncts. The price per maund of one-year- 
old vinegar is Rs. 20, of vinegar six months old, Rs. 10. In Delhi there are 
four principal manufactories, and sugar-cane is almost solely employed. A 
maund of cane-juice gives 30 seers vinegar. The vinegar in greatest demand is 
arah-naina (or -ndnd) already described, namely that made from crude vinegar 
by adding mint and subsequently distilling the mixture. Vinegar is also 
occasionally made from grape-juice, raisins, jamans and oranges (see p. 327). The 
total output of vinegar in Delhi is estimated at 1,200 maunds a year. In Multan 
three kinds are raBAe—anguri from grapes, Mshmashi from raisins, jamani from 
jamans, but it is prepared only in small quantities for local consumption. 

The Deputy Commissioner of Jalandhar gives the method of preparation 
pursued th^e. To one maund of sifted ras (sugar-cane juice) are added five bottles 
of superior country vinegar Wd placed in a jar polished inside with lahh. The 
mouth is closed and the jar set on one side for three or four months. It is then 
filtered through a cloth at intervals “ to rid it of worms or insects which collect 
in it.” A quarter-seer of ground pat {iJinnniHotnitm Tamaitt, see p. 313) leaves 
and half a chittach of ground haulanji {mgeUft see p. 811) and chillies 

(see p. 268) are added, the mixture being left for a month or so more. It may 
now be ready for use. The vinegar prepared from cane-juice is reddish in colour, 
but this may be corrected by the addition of alum (see p. 61). 

In Rawalpindi district, according to Robertson {Settl. Rept., 1880--7, 1893, 
app., xxiv.), the manufacture of vinegar is a fairly important industry, the exports 
being carried by river from Attock to Sukkar. In the town of Rawalpindi only one 
vinegar-maker exists, who prepares it either from raisins (see p. 1114) or from gur. 
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A large earthen pot polished on the inside with goat’s-grease is charged with one 
part raisi^ and four parts water, and the mouth closed as tight as may be and 
^ ^ room where there is little air, since there is a possibility of its being 

spoiled otherwuse. After twenty days a tola of Peshawari salt and a tola of mercur? 
in the ratio oi a seer of raisins used, is mixed with it and the mouth of the vessel 
iioAin sea uc . Twenty days after this operation the vinegar is ready for use 
in forty days) and is then filtered and kept either in bottles or jars/’ Price 
Ks. 2-8, or Ss. per maund. 

Central P^vInces.—YeTy little vinegar is made in these provinces. In a 
•communication from Seoni it is observed, “The vendors of vinegar, and the 
con ec loneis w lo use it, in making up chutnies and other preserves, procure their 
stock trom outside : from Nagpur, Jabbalpur and even from Delhi. The Deputy 
■Commissioner ot Betul speaks of a small manufacture from sugar-cane juice, as 
also from the berries of the jcmian, tree {JEugenia sttwhotana). The berries 
are piaced m an earthen jar along with some common salt and left for a few 
I out and placed in the sun for a short time. 

Mr. >..aaash©o Namin of Gadarwara describes three forms of vinegar as prepared 
from sugar-cane juice, from ^amctn fruits and from raw sugar.” 

.'^crras.--In the series of Oficial Papers mentioned above, a report issued by 
^le Board of Trade, Madras, gives the particulars regarding that Presidency. 
The producers are the toddy-shopkeepers, and they convert their unspent toddy 
into vinegar m either of the follo^vdng ways. The toddy is placed in a closed 
earthpn pot and kept there till fermentation is complete and the liquid has 
become sour. The pot is either kept above ground for a month or two, or is 
buried underground for three or four months or more, and then taken out. The 
longer the pot is kept closed and underground, the better the quality of the 
vinegar. In either case pure vinegar is obtained when the pot is opened and the 
sediment has been removed. Vinegar is also made by heating fermented toddy 
either by nr© or by exposure to the sim. It is procured in a shorter time by 
tms method, but the quantity is less than by the slow or natural fermentation. 
Ih© ymegfm thus obtained is, however, used both for medicinal purposes and in 
cooking. There is no shop or bazar in Madras wliere country-made vinegar is 
specially sold, and the trade is not so extensive as that in either English or 
German vinegar (see p. 170). 

Bttrma.—-Ihe information procured from the various districts show two main 
classes of vinegar as made, namely, from grain or from sweet fluids. The sub¬ 
stances chiefly used in the manufacture are rice, peas, toddy, jaggery, sugar, 
dates and plantains. The observations regarding the preparation of vin^ar 
from rice and peas are interesting, and amplify the Indian knowledge already 
exemplified. The rice (see pp. 826, 840) is boiled and then cooled for about three 
hours; it is then mixed with congi or water obtained from previously boiled rice. 
Tlie mixture is then put into a pot of clean water and kept for three days in the 
shade. Some salt is now added (1 tola to 1 viss of liquor). The liquid may be 
seen to have turned slightly green and to have become sour. This is called 
san-pon~ge, and may be described as the domestic vinegar of the province. It is 
a crudely formed malt vinegar. 

With the peas (see p. 908) the process is similar. They are boiled till they turn 
soft and the water becomes reddish. This is strained off and put into another pot 
or jar, the mouth of which is tied up with a cloth. The fluid is boiled again, 
salt (3 tolas to 1 visa) added,^ and the boiling continued till the fluid is reduced 
by one-third, the result being crude vinegar. Speaking of the manufacture 
of vinegar from sweet fluids such as palm wine (toddy), mention is repeatedly 
made by the Burmese correspondents of the advantage of adding a few slices 
of bread so as to facilitate fermentation. In JMergui, vinegar of local manufac- 
« largely employed in preserving fish. It is prepared from stale toddy, ^ 
chiefly the produce of the Nipa palm. Vinegar is said to be improved by placing 
a hot brick in it. r ^ r & 

Trade.—Them is no export trade in vinegar from India, and imports 
of vinegar, together with pickles, sauces and condiments, were recorded 
in the Official Returns for the first time in 1905-6, when the total quantity 
received amounted to 14,878 cwt., valued at Es. 4,13,653 ; and in 1906-7, 
16,300 cwt., valued at Es. 4,77,033. The bulk of this import trajffic is 
shown to come from the United Kingdom. 
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Wf. Ind. Pharmacol., 1897, ii, 55; Waring, Bazar Med. Ind., 1897, 158 ; 
Thorpe, Diet. Appl. Chem., 1898, i., 7-11 ; Blount and Bloxam, Chem. for Engin. 
and Manuf., 1900, ii., 219-22 ; Blyth, Pood Inspect, and Anal., 1903, 473-9 ; 
HoBie, Bept. on Prov. Ssu'ch'uan, China, 1904, 20 ; Leach, Food Inspect, and 
Anal., 1905, 609-27 ; Journ. Soc. Chem. Indust, (many articles); Pharmaceut. 
Journ. ; Yearbook of Pharmacy, etc.] 


vi., pt. iv., 
251-96. 
Grape¬ 
vine. 


VITIS, Linn,; FI Br. Ind., i., 645-62; Planclion, DC., Monog,. 
Planer., y., pt. ii., 321-414 ; King, Journ. As. Soc. Beng., 1897, Ixv., pt. 2, 
108-14; Gamble, Man. Ind. Timhs., 189-91; Dutbie, FI. IJpfer Gang. 
Plain, 1903, i., 170-5 ; Talbot, List Trees, etc., 1902, 99-104; Cooke, 
FI. Pres. Bomb., 1902, i., 247-58; Brandis, Ind. Trees, 1906, 175-9 ; 
Ampelidje. a large genus of climbing sbrubs to 'wMcb. the Grape-vine 
belongs. Tbe fruits of several of the wild species are edible (for example, 
V. parvifoUa, V, riigosa, and F. harhata), and it seems Mgbly 
probable that some of them may have contributed by bybridisation in 
tbe production of tbe somewhat cbaracteristic cultivated grapes of tbe 
mountains and tablelands of India. 


V. vinifepa, Linn. ; Semler, Trop. Agrih., 1892, iv., 8-186,^ Tbe Vine 
or Grape, angur, ddJcl, huri, tanaur, newala, mdmre, gandeli, ldning, hwar, 
hodi-mun-dirrip-pazham, drahsla-pondu, buaangdr, sahi-si ; raisins = 
Icismis, manaJeJed, zirislh, mitka, hurh uzum, hisumisuchettu, zabih, etc* 
Wild Tbe Grape Vine is said to be indigenous in tbe temperate regions of 

Grapes. Western Asia, Soutbern Europe, Algeria and Morocco (De Candolle)- 
According to tbe Flora of British India (i., 652) it is “ perhaps wild in tbe 
North-West Himalaya; cultivated extensively in North-West India, rarely 
in tbe Peninsula and Ceylon.” Gamble (l.c. 190) says, Has been i^-tro- 
duced and successfully cultivated in Kashmir and oHier parts of India.” 
Lawrence {Valley of Kashmir, 351) remarks that in tbe old days Kashmir 
was famous for its grapes, but now, if a few vineyards at tbe mouth of 
the Sind Valley be excluded, it is difficult to obtain a good^ dessert grape 
in tbe country.” “ Everywhere one sees giant vines climbing up poplars 
and other trees, but they are often wild, and their fruit is poor and 
tasteless.” 

History. History.—Grapes have been known in India from a very remote period. In 

Sanskrit works the best-known names for the fruit are drdkshd and mridvikd^ 
while a spirit distilled from grapes {maddhika) is distinguished from that from 
sugar-cane, rice, barley, etc. As showing the antiquity of the knowledge in 
grapes. Butt mentions that they are alluded to by Charaka and Su^ruta. Prior 
to the Muhammadan conquests of India we possess, however, no very precise 
information as to the cultivation of the grape in India proper. 

Stein (Ancient Khotan, 1907, 448) tells us that while working in the ruins of 
Kara-Bong (8th century), he came across a cupful of “ large black currants 
dried perfectly hard.” In other passages (l.c. 253, 255) he invites consideration 
of the fact that in one of the paintings of BandAa-XJiliq, instead of the conven¬ 
tional fig-leaf, the vine-leaf had been substituted, and in still another passage 
(l.c. 245) he draws attention to the frescoes of Banddn-Uiliq, which manifest 
a vine-leaf and grape pattern. It is thus quite clear that the grape was well 
known at these early times, just beyond the north-western frontier of India. 
In The Bowsr Manitscript (Hoemle, transl., 1893-7), moreover, numerous refer¬ 
ences are found to the use of raisins in various medicmal preparations. 

But the medicinal uses of the vine recorded in Hindu literature are mostly 
concerned with the dried fruits or raisins and the spirit (mdddhika), so that it 
is probable that prior to the Muhammadan conquests, both the fresh fruit 
and the various forms of raisins were, as at the present day, imported from 
across the northern frontier. Many writers (Hehn, Kulturpfl. und Uaust, 1894, 
65-94) have dwelt on the influence of the faith of Islam on vine-growing in the 
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MUHAMMADAN INFLUENCE 


VITIS 

VINIFERA 
Daulatabad 

East, seeing that the drinking of wine is contrary to Muhammadan law. Siraj- Mulaammadan 
ul-Hasan (Jowrn. Moi/. Hort Soc,, xxix., n.s., 671-4 ; xxxii., 222-6) finishes, Law. 
however, many useful particulai's regarding the vineyards of Daulatabad- These, Daulatabad 
he thinks, date from the time of Tagluq (1335 a.d. ), but on Tagluq’s death the capital Glardens. 
was transferred to Delhi, and that event had a disastrous effect on the gardens. 

The following passages, perhaps, sufficiently indicate the Syed’s views:— 

“During the time of the Bahmani Kings {1436 a.d.), Daulatabad became a 
military station under Parwiz-bin-Karanful. Once again the people began 
to pay attention to gardening, growing, however, only those kinds of vines that 
had survived the neglect of previous years.” Then,'in another passage, he re¬ 
marks, “ A great stimulus to grape cultivation was given by the Portuguese Portuguese 
Christian Missions located at Aurangabad, which were liberally endowed by Missionaries, 
the early Bijapur or Ahmadnagar Kings in 1550. Their monasteries grew both 
purple and white grapes. Ibn Batuta, the Moorish traveller who visited Daula¬ 
tabad in 1430, aird the French traveller Thevenot, who made an extended tour 
in 1667, were much struck with the gardens that met their eyes throughout 
the Sarkar of Daulatabad.” “This state of things continued till 1685 a.d., 
when Amangabad became the capital of Aurangzeb. The city grew rapidly, 
and with it the demand for all sorts of luxuries.” “ In Daulatabad itself, the 
ptwsion for cultivating vinos know no bounds. Places of recreation provided 
by noblemen in their own gardens were entirely covered with vines. Even Gift from 
Fakirs looked upon the vine m a gift from Paradise, and had their mosques and Paradise, 
monasteries adorned with it.” 

The Emperor Baber {MemoirSf 1519 (Leyden and Erskino, transL), 205) gives Baber, 
a full relation of the first occasion on which he tasted wine. His grandson Akbar, Akbar. 
ho welder, fostered and encouraged grape cultivation, and, by his direct aid, grapes 
of high merit were successfully acclimatised in the Panj^b and throughout the 
greater part of Korthem and Western India. But on accession of Akbar’s grand¬ 
son the order went forth for the destruction of the vineries of Kashmir, and 
grape culture in India shared in the neglect that followed. The seventeenth and 
eighteenth centuries, therefore, witnessed a decline of interest in vine culture. Decline of 
sufficient to account for the low position the industry now occupies, and naturally Literest. 
the references either to the vine or to wine in the works of the early travellers 
are few, and mostly of a negative character. Nicolo Conti, who travelled in 
India early in the 15th century, speaking of a tovm called Panconia (supposed 
to be Pegu), says, “ This is the only place in which vines are found, and here in 
very small quantity: for throughout all India there are no vines, neither is there 
any wine.” Tliis, doubtless, was not a very accurate statement, since shortly 
after other writers speak of graj)es as seen by them in various parts of India and 
Burma. Thus of Gujarat, Mandelalo (1638-40) says, “They want nothing but 
wine ; but to supply their want of that, they have Terri, taken out of the Cocos- 
tree ” ; but Ta%>'ernior (1676) says that in Assam “ There are quantities of vines Assam, 
and good grapes, but no wine, the grapes being merely dried to distil spirits 
from.*’ Thevenot {Travek in Levant, Indostan, etc., 1687, pt. iii.,^ 16) tells us 
that the Dutch made wine from the grapes of Sxirat; and that in Golconda 
they made white wine {l.c. 104); also that wine-drinking was punished in Kanda- 
hAr (l.c. 56). Ovington (1689) observes that Bamiians, though they “ are under Deccan, 
restraint from the blood of the grape, yet will they freely taste the grapes them¬ 
selves luxuriously with their juice, while it is innocent and harmless. We have 
grapes brought to Suratt, from the middle of February till towards the end of 
March ; some from Amadavad, some from a village called Naapoure, four days’ 
journey disttmt from Strratt.” These would doubtless be described as the Deccan 
grape’^s of the Bombay shops to-day. 

There is tlms no doubt that large tracts of Upper and Western India are Kan^war. 
eminently suited for grape cultivation. Many quotations might be furnished 
to prove the extensive and diversified nature of the knowledge that exists in 
India and its chief frontier countries regarding the vine. KanAwar, for example, 
is one of the Indian localities where what may be described as indigenous viti- in^genous 
culture is a recognised industry, and Kashmir as an area of both acclimatised Viticulture, 
and wild grapes, so far as the present-day cultivation is concerned, and lastly Kashmir, 
the trade in the produce of the vineyards of Afghanistan, Baluchistan and 
Kashmir is of no mean importance, and moreover capable of indefinite exten¬ 
sion. To that category there seems every prospect in the near future of Mysore Mysore, 
having to be added, namely as an important centre of grape cultivation. [Gf. 

Patdim Mgineta (Adams, transl. and Comment), i., 172-8 ; iii., 271-3 ; Januensis, 
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Liber Serapioftis, 1473, § 35; Nicolo Conti, Travels in the East, in India in the 15 
Gent. (ed. Major), 15 ; Ain-'i-Akbari (Blochmann, transL), i., 65 ; also (Jarrel 
transl.) ii., 350; Ligon, Hist. Barbados, 1657, 80; Mandelslo, Travels, 1662, 
Olearius, Hist. Muscovy, etc., 34 ; Tavernier, Travels in Ind., 1676 (ed. Ball), i 
282 ; Ovington, Voy. to Suratt, 1689, 8, 234, 303 ; Vigne, Travels in Kashm'i 
1842, ii., 53 ; Hoffmeister, Travels, 1848, 372, 377-9 ; Bentliam, Bev. of Targior 
Tozzetti, in Journ. Ho?'t. Soc., 1855, ix., 156-7 ; De Candolle, Orig. Cult. Pla7i\ 
1882, 191-4; Jorefc, Les PI. dans UAntiq., etc., 1904, ii., 280-L] 

Viti- VITICULTURE AND WINE AND RAISIN MANUFACTURE. 

culture. According to Woodrow {Gard. in Ind., 1903, 227), The favouri 

Varieties Grown, varieties of grape that are grown in Europe have been introduced mar 
times into India, but with few exceptions fail to become established 
He then mentions the following forms as having been acclimatised ar 
Races Grown. as being Cultivated successfully in India generallyWhite Mascadii 
{safed angoor); White Portugal {CasJmeree or White ToJcay, mlaya 
ayigtir) ; Black Monukka (bae-danae angur) ; Black Hamburg {huhsh 
angur] ; and Faquira. Details regarding the methods of propagation, et< 
as applicable to India, are given in detail in the same publication, bi 
space does not permit of full treatment in this work. Perhaps one ' 
the most important points to which attention should be paid, is the i] 
fluence of atmospheric moisture. The fruit will not ripen when on 
Early Maturity, the raiiis Iiavc broken, so that early maturity stock in direct adaptatic 
to climatic conditions is essential, Firminger (Man. Gard. Ind., 190 
271) states that '' the driest and hottest period of the year is when grap' 
Se;isoiis. rlpeu finest. This will be March in the Deccan, May in the vicinity ^ 

Calcutta, and June in the Upper Provinces.” 

Panjab. Henderson remarks that “in many parts of the Panja 

the vine thrives quite as well as in Europe,” and Baden-Powell (P 
Prod., 271) enumerates twelve different forms recognised there. Pract 
cally no informatioti, however, is available regarding viticulture in recei 
years in the Panjab. The reports of the experiments carried on at tl 
Agri-HorticAiltural Gardens of Lahore contain little information, and a; 
mostly a record of failure. While that is so, there are several very di 
tinctive grapes regularly sold in the larger towns (such as the small seedle 
grape of the Delhi market) that seem well worthy of special study. S 
(Agri. Journ. Ind., 1, pt. iii., 268-9) discusses the fruit culture of tl 
Peshawar. North-Wcst Frontier Province. He says that 4,000 acres are und 
ISai orchards, of which 2,700 are in Peshawar. He then discusses the grapes 

bS’ Peshawar, Kohat, Kuram and Bannu. (For raisin Vinegar, see pp. 11I0-] 

Vineyards Wims of iCis/imJr.— But the interest in Upper India centres Very large 
ofKashmfx'. [n the vineyards of the State of Kashmir. In the time of the Emper 
Akbar, as already indicated, wine production was a very general industr 
and held then a much more important place than at the present da 
During the time of the Emperor Jahangir, the grapes of Kashmir we 
improved, hut shortly after the decline set in which has been alreac 
alluded to. Coming down to modern times, the subject next assume 
interest in 1876, when the late Maharajah Eanbir Singh took up the eute 
prise of vine-growing, and in 1885 had 352,525 plants in his various vin 
Red and White, yards. At the Calcutta International Exhibition of 1884,^ red and whi 
Brandy. wincs and also brandies made in Kashmir from the pure juice of the gra; 

were exhibited, and obtained a gold medal and were highly commendi 
for purity and excellence. This circumstance has often been overlooke 
and the old tradition of India not producing wine been every now m 
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again commented on. It can and does produce wine, and no one can 
say that its wine industry of the future may not become one of its 
commercial triumphs. In spite, however, of the great expenditure 
lavished on them, the vineyards of Kashmir have not as yet proved 
the success anticipated, and in 1890 it became evident that the vines 
were sufiering from P/itfHoxera. With reference to this, Lawi’ence 
(VaMei/ of Kashmir, 1895, 351-2) states that "" American vines were at 
once imported, and are now gradually replacing the unhealthy Bordeaux 
plants.” 

Commenting on the decline of the production of the eating grape, 
Lawrence observes that the people cut down their good vines in order to 
avoid the exactions of officials. "" The grapes, white and red, from the State 
vineyard at Raipur in the Sind Valley are delicious, and efforts are being 
made to reproduce the Raipur vines in other parts of the valley. With 
the decline of the eating grapes, there has been an attempt to introduce 
the wine grape, and at present there are 389 acres of vineyards on the 
shore of the Dal Lake. The vines were introduced from the Bordeaux 
district.” Perhaps the ffines of Burgundy would have been more suit¬ 
able to Kashmir. Costly distillery plant was imported and set up at 
Gupkar on the Dal Lake, and wines of the Medoc and Barsac varieties, 
sometimes good, sometimes bad, have been manufactured year by year.” 

Besides the Medoc and Barsac, which are sold at Gupkar, a large amount 
of apple brandy is distilled and finds a ready sale.” The vineyards are 
under the direct management of the State, and, in spite of supervision, 
the vims do not receive the sedulous cultivation which alone can give 
success.” The business in present circumstances does not pay.” [Of. 
Smythies, in dgri. Ledg., 1894-, No. 15, 24-5, 27-8; Coldstream, Vine 
Cult in Kanmmr, in Iml. Gard., Aug. 14, 1898; Repts. Agri.-Eort. 
Gardens, Lalioreil 

United Provinces *-—Practically nothing of a definite nature has been 
written regarding grape cultivation in these provinces. The \fine is said 
to fruit well in most districts throughout the plains, but the grapes are 
quite unsuit'ed for wine manufacture. On the hills, however, it is other¬ 
wise, since at Kumaon, Kanawar, etc., a fairly large industry exists in 
vine cultivation. In Kanawar the \dne has been cultivated since the 
early classic period, and se-veral writers have spoken in high terms of the 
vines of Dehra Dun {hid. For., 1889, xv., 313-5). In the Reports of the 
Botanic Gardens at Saharanpur will be found some information regarding 
the experimental cultivation of foreign, mostly Afghan, varieties. 

“ In Upper Kimawar,” says Oleghorn {Journ. Agri.’Hort. Soc. Ind., xiii., 382), 
the vine is extensively cultivated and ripens its crop at an elevation of from 
6,000 to 9,000 feet. Tli© first plants are seen at Nachar, but the climate there 
is not suitable; l>eyond the Minx ridge which intercepts the heavy clouds, the 
smaller amount of raiix favours the ripening of the grapes. The vineyards occupy 
aheitered situations, generally on the steep slope facing the river. The vines 
are supported on poles three or four feet from the ground, connected by horizontal 
-ones. The fruit hangs below the shade of the leaves, never exposed to the suix. 
A considerable portion of the crop is dried on the house-top and stored as raisins 
for winter mo, but without care, and xnany grapes are spoiled in the process. 
For several years the crop has been deficient, the grapes dropping off before 
they were ripe from unseasonable falls of rain and snow. This year, 1864, the 
rainfall was moderate, but the or vine disease appeared in the valley, 

and destroyed many vineyards. The fresh fruit is exported to Simla for sale 
in kiUm or large hill baskets, and the small seedless grapes dried are also sold 
there as ‘ fine 2ante currants ’ at 2 rupees per pound. At Akpa and Poari the 
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6,000 to 9,000 
Feet. 


Oidiom, 


VITIS 

VINIFERA the grape ahne 

Boml>ay 

price of fresh grapes is about one rupee for a A:i^to-full.” “ Sxmgnam is the high( 
^ ^ pobit in the valley where the vine thrives.” 

Lanang Grape. ][j^ Knnawar, says Mr. Atkinson (a later writer), the fruit is called dakha 

and the plant Imiang, and there the vine is extensively cultivated a,s a field crc 
and ripens its fruits at an elevation of from 6,000 to* 9,000 feet. He then ad 
that a spirit called rak or ark is prepared from the juice, and also a wine call 
aheo. 

Basliahr Grapes. According to Hoffmeister (Trat^el^, 1848, 377“8) there appears to have exist 
a large trade in carrying fresh grapes from Bashahr to Simla. This traffic e 
hardly be said to exist to-day, though the exports of raisins may be consideral 
and, moreover, capable of infinite development. The available informati 
regarding the Kanawar industry is, however, both meagre and contradictoi 
But with a commxinity of cultivators possessed of an ancient tradition a 
centuries of experience as vine-growers, rnucli might be expected were vi 
culture organised on more scientific principles, and with sufficient capital a 
commercial enterprise. 

Bombay. Bombay -—The earliest definite information regarding tlie cultivati' 

Deccan. of tile vine in tEe Deccan would appear to be that already briefly allud 

to in tlie paragraph above on history, viz. the passages from Ibn Batui 
Thevenot, Mandelslo and Ovington, etc. Syed Siraj-ul-Hasan (lx. 
Poona. says, “ Looking at the present condition of the fruit trade at Poona a' 

Na^k. Nasik, one realises what treasure lies buried in Aurangabad and its vicinii 

These two places send fruit to the value of many lakhs of rupees to t 
Bombay market. The writer has personality seen thousands of acres 
lands under vine cultivation around Nasik. One merchant alone- 
Bohra—exports as much as £33,(KX) worth of fruit. Why should i 
Aurangabad compete witli the other cities on equal terms ? The soil 
excellent, as proved by the experience of centuries.’’ 

CumTation. The moist climate of the Konkan is not suitable for vine-growii 

but in parts of the Deccan, e.g. Ahmadnagar, Aurangabad, Poona, a 
especially Nasik, grapes of fair quality are grown for the Bombay mark 
The vines are usually trained on live posts cut from ‘mdu 

a tree known in the vernacular as the pmigara. The account of cul 
vation given by Woodrow, which has been already referred to, has spec 
application to ihnnbay, and should be consulted in this connection. M( 
recently P. S. Kanctka.r, Superintendent, Empress Gardens, Poona, gk 
a full account of vititnilture in Poona and the Deccan {Ind. Plant, a 
Varieties. Gard., April 21 and 28, 1906). He names five distinct varieties whi 
are cultivated there, viz. aid or bhokri, fakdi or fahiri, liabslii or lkal% golk 
and sakehL The field selected has a kind of garden soil that is neitl 
black clay nor light red (murrmn), but is a mixture of these, and conta 
a fair proportion of lime.” In the hot weather it is ploughed four or £ 
times and during the rains is left fallow, or (Jrotalaria Jmieea (tag) 
Green Manure, giown and ploughed in as a green manure in September, The young vii 
are reared in nursery beds and then transplanted. The season for tra: 
Transplanting, planting the vine stocks is the month of January. The stock is prepai 
from the cuttings of the October prunings. ‘‘ The cuttings, about a f( 
long, with four eyes or buds upon them, are chosen from ripe wood and j 
planted in beds, the soil of which is manured with ashes or well roti 
farm-yard manure.” They are put down in twos, and by January thr 
shoots about 6 to 9 inches long and become fit for planting out. Previc 
to planting out the young vines, the field is ploughed along and acre 
the points of intersection of the furrows being 7 feet apart. At the poi: 
where the furrows cross, pits are dug, in each of which a basketful 
manure is placed. A pair of young vines is then planted in each ] 
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The furrows between the pits serve as water-channels, and water is applied 
immediately after planting. A second and third watering arc given at 
intervals of four and six days, and later the plantation is watered every 
eight days till June. When the vines are established, harvi stakes stakes. 
{Sti*ol>lh(nfhes eallosus) are driven into the ground and two of the 
healthier shoots tied to them, while the others are cut off. In this way 
the vines grow till April, during which time half a basketful of farm-yard 
manure, or preferably foudrette, should be given twice to each vine and Pruning, 
all side-growth removed. When the vine has grown over 5 feet (towards 
xiprii), the ends are nipped off. As a consequence, side shoots are 
thrown out near the top. About three or four of these shoots are kept 
and all the lower ones are removed.’* Stronger stakes of the pangara 
{Ei*i/fhrhia mdtca) are now supplied in place of the karvi. “The 
three or four shoots kept at the top of the vine continue growing till 
October next, when the pruning for the mitha bar (sweet crop) becomes 
due.” After x>runing, the ground between the rows of vines is ploughed. 

No \vater is given till the shoots blossom, and form small fruits, watering. 

About four weeks after pruning the blossoms appear and the fruit sets 
in a short time afterwards.” The bunches are ready to be gathered in Seasons. 
March, about six weeks after the grapes begin to get soft. “ A well- 
established plantation about ten years old yields about 10 or 12 lb. of 
grapes per vine.” After the fruit is gathered (in March), no water is 
given for about a month, and in April the hot-weather pruning is done. 

“ At this pruning the spurs or kala?ns which had three or four buds left 

on them at the cold-weather pruning for giving the fruit-bearing shoots, 

are shortened and cut back to two buds, from which alone one or more 

shoots will spring up to bear the sour fruit of the rainy season.” After 

the hot-weather pruning, the land is again ploughed, harrowed, and 

manure applied. Water is then given and continued weekly till the 

rains. In October pruning commences again, as already explained. [Cf. secondPmning, 

Repts. Dept. Land Rec. and Agri., Bombay,] 

Dismses .—Very little is known regarding the diseases of the vine in Diseases. 
Western India. Recently, however, Butler (Agri. Journ, Ind., ii., pt. i., 

94~5) furnished a brief report on the subject and identified two out of the 
four diseases mentioned by Mr, Kanetkar. The four diseases are—(1) kharda 
Tog (red or brown rust), (2) kin (mildew), (3) khajalya rog (black rust), 
and (4) karpa rog (dr}dng-xip disease). The second and the fourth are 
w’‘elhknown diseases of the vine. Buri is Oidmm Tuekerl, one of the 
most destructive of mildews ; while karpa rog is anthracnose {H-pJmcelomu 
umpeliuum). Both can be controlled if not checked by flowers of 
sulphur. [0/. Maxwell-Lefroy, An Insect attacking Grape-Vine, in AgrL 
Journ. Ind., 1907, ii,, pt. iii., 292.] 

Baluchistan and Sind .—One of the many surprises that meet the Baluclii- 
visitor to Quetta is the profusion and superior quality of the grapes that stan and 
are offered for sale. On inquiry these are found to be frequently raised 
in vineyards where there is practically no rainfall and where few or no 
streams are seen to carry surface water. Underground, however, the underground 
people have excavated drains that communicate from one well to an- 
other, until a fairly good flow is established from the upper (often rocky 
regions) to the more fertile lower plains, where vineyards and fruit gardens 
abound. The system of subterranean drains (or tunnels) has been adopted 
as a matter of economy, since the great dryness of the surface soil and 
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Haiia. 


Bciisiiis. 
sSptu lishmkM. 


liaiamakk. 


Bu.saini. 


Ter, 

Sra kuhmuhi. 


Afghan 

1‘..thit‘hibtan 

Tiaflic. 


Eaisin Inchistry, 


Bengal. 


Madras 

and 

Mysore. 


Iiigh temperature of the atmosphere would absorb all the water ] 
before it reached the orchards. 

Little information exists as to the methods of cultivation or of mg 
facture of raisins, but Mr. R. Hughes Biiller has furnished some interes 
particulars regarding the chief varieties of grapes grown in the Que 
Pishin district. He enumerates some eighteen, but the most wi( 
distributed are known as haita and spin Jdshmishi, followed by halmm 
hmmm, for, sra Mslmmhi, and tandem. The rest, he says, are only 
with o(*(‘asionally. Haita is a large oval-shaped grape,' with hard s 
of a green <*olour tinged with yellow. It is very lasting and is the gi 
commonly ])acked in wool and sold in Indian bazars. It is obtaim 
from August to the end of November. In Kandahar haita grapes 
made into raisins {dbjosJi) by dipping them in boiling water mixed 'v 
lime ami carbonatt^ of soda., and then dining in the sun. Spin Jcishm 
is a snudl gretm grape, oblong in shape, found in all parts of the dist] 
es])ecially in Quetta and along the Khwaja Amran. It begins to ri 
in August and lasts till the end of October. Kakmiahh is green, oblc 
of me<iium size, largm* than s}}in kislunishi and smaller than haita, 
ri]>eiis from S<*ptc'mber to loth November. Ilusami is a soft fruit, 
tingtiislusl by its loost^ growth and by the narrowing of each grap( 
the t*entr(\ it grows in Oulistan, Mazarri, Kamalzai, Arambi and Sar 
liegins to ri])eu in August, and lasts till the end of October. Tor is 
scribed as an oval grape, dark in (‘.olour and fairly sweet. It ripens ea 
a-botd the middle of tluly. Sra kiskndshi is a small grape, light pu; 
in (‘olour, with soft skin. Idle. Kandaharis make raisins from it. 
begins to ripcai about the 25th of August and lasts to the 15th of Octo' 
Tamldn, tho last mentiomMl, is a large round, green grape of infe 
(|uality. It contains a large (quantity of juice which is extracted 
Kaihlabar, boiletl and kept for use as a relish. It ripens in Septem' 

Traffic,-Tho traliie in grapes (preserved in wooden boxes), arranged la 
upon lavtu', with sluads of cotton-wool between, constitutes one of 
<diaructeristie hnitures of the so-called Kabul (Afghan) trade of In 
The wandering fruit traders carry grapes, raisins, pistacio nuts, almoi 
ami ])omegranat.<?s all over India ; and, barring the traffic in Kashmir f 
into tile Pan jab and of I)(‘(‘cau grapes into Bombay, the Kabuli trac 
])ractically supply tln^ grap(‘s and raisins consumed in the whole of 
Tost of hidia. Tin* ti’iiffic is, therefore, by no means an unimportant < 
and, the share talnm by the Quetta-Pishin district perhaps the most v 
able single contribution. 

,Pe<lIey wrott^ an inten^sting paper {AgrL Ledg,, 1893, No. 7) on 
possibility of a raisin industry being organised in Sind. He contra! 
the Fresno distri(‘.t of California with the Schwan Sub-division of Kara 
and <‘am(^ to the (‘.onclusion that with its cheap labour Sind might es 
do a large trade in this dried fruit. 

Bengal and Assam. —-The annual rainfall of the province is too 1 
for vine cultivation to be of much importance. In the upper divis 
of the proviiKje, however, e,g. in Bihar, where the climate approxim 
to that of the United Provinces, greater success has been attained t 
in Bengal proper, and fairly good grapes are often produced, as at Dina] 
and Tirhut. [C/. Repts, Dept. Land Eec, and Agri.] 

Madras and Mysore. —^On the plains of Madras the vine can 
grown only under careful garden cultivation, and viticulture can it 
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MYSORE GRAPES 

therefore become an established industry. On the mountains and table¬ 
lands, on the other hand, it is grown with complete success. An account 
01 an interesting experiment at present being conducted in Mysore by 
^ 0^07 is given in the Indian Agriculturist (Jan. ], 

1907). Mr. Paul appears to consider the Mysore climate an absolutely 
idea,l one for the vine, and he hopes in a few 3 ’'ears to place on the 
Indian market some twenty varieties of the finest grapes grown in 
Australia, and equal to any produced on the Continent of Europe. The 
cuttings imported from Australia were kept partly on the Nilgiri hills 
and partly in a small nursery at Bangalore, but have now to a large extent 
been planted out, and are said to be doing very well. In a year it is 
asserted by Mr. Paul, that he will have a good show of grapes; in two 
years his little Bangalore vineyard will produce some tons. These 
grapes, he considers, will sell at a few annas a pound, and he declares 
that they will be equal to grapes sold in London at five or six shillings 
a pound. [Cf. Cameron, For. Trees of Mysore and Ooorg, 1894, 74-5 * 
Rice, Mysore Gaz,, 1897, i., 83 ; Bepts. Govt, Bot. Gard,, Bangalore."] 
Lses.—It is chiefiy as a fruit that grapes are cultivated on the table¬ 
land of India. But they are at the same time largely eaten in a'‘dried 
state as raisins or currants, and at one time constituted a fairly important 
article of food with the people of Kanawar. The industry of drjung grapes 
IS not practised, however, to any very great extent anywhere in India. 
According to Dutt {Mat Med, Hind,, 1900, 138) raisins have for many 
c^entunes been employed medicinally by the Hindus, and he adds that 
they enter into the composition of numerous demulcent and expectorant 
medicines in use at the present time. The other products manufactured 
irom the grape are wine, brandy and vinegar (see pp. 1109, 1110). 

[Cf. Ifiyth, f Com,poa, ami Anal, 1903, 442-69 : Leach, Food Inspect, 
arid Anal, 1 JOo, 554-60 ; Jouni. 8oc, Ghcm. Indtist; Yearbook of Pharrmcu • 
Joiirn, 6oc. Art% etc,; Eept on ViticuL Work during 1887-93; Agri. Bxper. Stdt., 
Oahfmmia, 1896; also Bull., 1900, No. 130 ; 1905, No. 167; 1906, No. 177; Dept 

^ Farmers Bull, 

1903, No. 175 ; Hoaie, iiept on Prop, of Ssidcfduan, 1904, 20-2.] 

^ TJffADE. —In the internal trade returns, wines are classed along with 
spirits (see p. 1047). The foreign trade consists chiefiy of imports and 
re-exports. The exports of Indian produce are quite unimportant, and 
when compared with the immense population, the imports also are re¬ 
markably small. The following table shows the foreign imports of wines 
of all sorts for the five years 1902-7 :— 


Champagne 
Claret 
Tort 
Sherry 
Other Sorts 

Total 


1902-3. ^ 1903-4. 1 1904-5. 1905-6. 


Rs. 
10,07,620 i 
2,91,766’ 
7,61,932 i 
1,89,657 
7,50,956 


1906-7. 


I ■ 


Rs. 

Rs. ; 

Rs. 

Bs. 

8,07,144 

7,84,015 ^ 

9,66,182 

7,57,812 

2,54,248 

1,99,156! 

2,03,961 

1,66,300 

7,30,754 

7,52,877 i 

8,00,934 

7,79,522 

1,76,279 

1,67,478! 

1,82,307 

1,68,006 

7,59,522 

7,15,456; 

8,21,963 

7,68,188 

27,27,947 

26,18,982; 

29,75,347 

26,39,828 


( 

i 

= £175,988 


Gals. 

28,216 

44,013 

95,610 

22,196 

139,307 


329,342 


tendency to increase. The chief supplying countries and the shares taken 
by the various provinces may he exemplified by the following analysis of 
the trade of 1906-7. Of the total quantity (329,342 gallons) imported in 
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Uses. 

Grapes, 

Baisin.s. 


Wine. 

Brandy. 

Vinegar. 


Trade* 


Importe of Wine. 






WOOBFORDIA 

FLORIBUKDA 


THE CHEESEMAKEE 


From the United 
Kingdom. 


B.E.Pn 
vi., pt. iv., 
809 - 12 . 


Y«'‘get.able 

Beniiet. 


Medieine. 


I).E.P., 
vi., pt. iv., 
312 - 6 . 


tlmt year, 150,899 gallons came from tlie United Kingdom ; 99,587 
France; 15,982 from Italy; 11,672 from Belgium; 11,782 from 
many. The quantities from other countries were comparatively insi 
cant. The shares received by the various provinces (in gallons) we 
follows Bombay, 105,200 ; Bengal, 99,308 ; Madras, 52,360 ; 
38,230 ; Burma, 33,968. The shares (in gallons) taken by the cliie 
porting countries in the different sorts of wine may he similarly exemp 
by the ligures for 1906-7:— Champagne —United Kingdom, 13 
Belgium, 7,819; France, 6,638. Claret —France, 27,353; United King 
8,084. Port —^United Kingdom, 77,080; Germany, 7,544. Sheb 
United Kingdom, 18,023. Other Sorts —France, 63,416; United 1 
<loni, 34,420; Italy, 11,418; Spain, 7,022, etc. 


w 

WITHANIA, rauq, ; FI Br. Ind., iv., 239-40 ; Gamble, . 
7>c/. Timh\. 1902, 508 ; SoLANACEiE. A genus of shrubs, two of ^ 
are natives ol India. 

W. coagulans, Du/m!, The Clioeseinakor or Indian Rennet, ahri, 3 
(unhixi/janduy npin hajja^ (^)idpian(j^ khcMnazora, kdknaj\ amuJcknra, penneru-g 
etc. A small ln'rb common in the .PanjAb, Sind, Afghanistan and Baluchist 

The fruit, l>oth fr(>sh and dried, is used medicinally, but is chiefly inipc 
as possi'ssiiig tlu^ property <if (H)agulatmg milk, and is used for that ptirpose in 
of n^iinet in Sind, ]N'c>rth-\V(‘Ht India, Afghanistaxi and Baluchistan. This 
ptTly was first noticed and made known by Stocks in 1849 {Journ. As. 
Bomb,, r>f>). Mr. S, Lea publishc'd an account {Proc, Boy, Soc.f 1883, x: 
oo- S) of t'xperiments nuulo on the seeds for the purpose of ascertaining wh 
tht'y c.ontained a definit<’' ferment with the properties of ordinary rennet, 
seeds w(>re HuhjtMTed for 24 lunirs to the action of various solvents which 
then added to milk. A o-per-ceut. solution of common salt in water was i 
most etTciTive in extratdixxg the ferment, which rapidly curdles milk. In 
nung up, Ia‘a states that the results of the experiments proved “that the 
of u’ifhanUf can b(^ used as an adequate and successful substitute for ai 
rennet.” \Cf, Pharmacoq. Ind.^ ii., 569"-72; Agri, Ladg,, 1893, No. 17, 
1895, No. 5, U b ; Keiv Bull., 1903, 27-8.] 

W. somnifera, Ou/mi; Prain, Beng. Plants, 1903, ii., 750, The panir, asg^ 
ashvagamlhd, kuiiiaL tilb\ ghodd, aniukkimi, penneru-gadda, etc. An erect f 
found throughout the drier parts of India ; freexuent in the west and in Hindi- 
rare in Bengal. 

L(‘av(‘s, seeds aixd root arx^ used in Native Medicine, being reputed to 
diun*ii<* nu<l uarcoti(‘ prop<'rti(\s. The root, however, according to By 
(Mat. Mai. If. ln<L, 1885, (>43) htis imiversally been confounded with a 
met with under the same names in the bazArs, but which bears no resemb 
to the root of n\ J' The asgmid of the shops is the tuber of a co 

%-uluH. which, though much smaller and different in habit, does not appear to 
botanicaliy ivoxa ti*ontw4t aigiutiu (p. 080). In Bombay the seeds of this sj 
arc em]>loy<Hl to coagulate milk in the same way as those of the former, ah 
detailed, and bt>th ])lantH accordingly often bear the same vernacular name 

[Cy, The Boumr Manuscript (Hoerulc, transh), 1893-7, 18, 87, 108, etc. ; 
tliioius, New Kiruterbuchy 1503, 405; Bruce, Travels in A/rica, 1790, v., 
(the IPnnccy); Paulas jEgincta (Adams, Comment.), 1847, hi., 359-60; J 
macog. Ind., ii., 500-9 ; Banei’jei, Agri. GuUach, 1893, 190; Agri. Ledg., 
No. 28, 282-3 ; Butt, Mat. Med. Hmd., 1900, 210-1.] 

WOOBFORBIA FLOHIBBNDA, SallMK; FI Br. Ind^^ 
Gamble, Man. Ind. Timbs., 369-70; Cooke, FI Pres. Bomb., 190; 
510-1; DiitMe, FL Upper Gang. Plain, 1903, 351; Praiii, Beng. PI 
1903, i., '502 ; Brandis, Ind. Trees, 1906, 341; Lythrace^. The c 
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dhaula, dkai, ^wai, dJium, dUtaki, icha, santha, daUri, chunqkyek-dum, 
qmko, ^ave, ^iUa, gul, daur, thdwi, -phulsatti, dhavadina, jargi, yet kyi, etc. 

+ ' shrub found throughout India, ascending the Himalaya 

to o.OW feet rare in the south and not extending farther than to the 
hills of Karnul; Shan hills and other forests in Upper Burma (Gamble). 

which Miff “ dhaura or dhau-ha-gond of Harauti and Mewar, Qum. 

ftr.-o u ^ * resemble gum-tragaeanth. The most important part of the 
plant IS, however, the flowers. They appear from February to April when they spawn 
are gathered and dn^. Throughout India these are employed ^ a “either dT 
f .V themselves or as an adjunct or iSorLnt chiefly wtth dZ ^ 

acid and thev^nf-A 1 H-“mmel found them to contain 20-6 per cent, tannic 

ff fl , ® “■ ® extent, though for this Tan 

Fl, ha'’e ‘f neglected in favour of the leaves. Mbdicixallv Medicine 

tiny aie wnployed as an astringent. In the Central Provinces they are said to be 

Tho"vv^d tF nCdin the preparation of a cooling drink. Pood. 

The wood is used only for Fuel. The plant is a common ornamental shrub in Fad 
gardens, being easily propagated by cuttings or seed. 

-ynni'script (Hoernle. transL), 1893-7, 117 ; Hunter, As.Hes., 
l i9o, IV., 42 ; Hardwicke. As. Res., 1799, vi., 362; Pharmaoog. Ind., ii., 40 

Russell, C. Prov., 1896,6-7; Banerjei, Benq 

\fed Hiiirf Two’ tSi Hadi, J7. Prov., 1896, 81-2; Dutt, Mat 

Med Hind. 1900 16.)-b; Hooper, Agn. Ledg., 1902, No. 1 , 44; Woodrow, 

Oard, m Ind., 1903, 320-1; iirminger, Man. Qard. Ind., 1904, 565.] 

AND PASHM.— Moorcroft, Travels, dEP 

139-D4 ; Baderi-Powell, Pb, Prod., 1868, i., 177-88 ; ii., 1872, 25-56 • 583-672. 
Hoey, Monof/, Trade and Manuf. N. Ind., 1880, 169-70, 178-9 • Pogson’ 

Letter in Proc. Govt hid. Rev. and Agri. Dept, 1881; Johnstone, Woollen 
Manuf. Pawjab, 1884-5; Mukharji, Art Manuf. Ind., 1883, 341-4- 
Bengal, 1890, 11-2; Ramaswami Iyer, Manuf. of 
Kamblis %n Ghitaldrug, Mysore, 1891; Ricketts, Cat. Mysore Prod in 
Chicago Exhib., 1893, 14-8; Monographs, Dyes and DwetwHadi 
1®^®> 85-41; Fawcett, Bombay, 1896, 33-5; Monographs, 

Woollen Fabrics : Garrett, Berar, 1898, 1-3 ; Pirn, U'. Prov 1898 1-17 • 

Thurston, ilfadrew, 1898, 3-12; Banerjei, Bengal, 1899, 1-37 ; Marten’ 

C. Prov., 1899, 1-9; Brendon, Bombay, 1899, 1-13 ; Watt, Chief Ind. 

Animal Prod., 1902, 111-2; Hannan, Text. Fibres Comm., 1902, 185-217; 

Final Settl. Kept. Almore, 1903, 7-9; Cordemoy, Le Prod. Colon. d’Oriq’ 

Animale, Paris, 1903,126-38; Hanauaek, Micro. Tech. Prod. (Winton and 
Barber, transL), 1907, 124-39. 

The chapter devoted to Live Stock has dealt so very fully with the wild Indian 
and domesticated goats and sheep of India (pp. 743-9) that there practi- Supply, 
eally remains only the task of reviewing in this place the trade in raw 
wool and of furnishing a brief summary of the Indian woollen manufactures. 

But though many of the sheep, of India produce fleeces of hair rather than 
of wool, still fairly good wool is obtained here and there, as, for example, 
from the black-headed sheep of Coimbatore, the woolly sheep of Mysore, 
and the sheep found in large tracts of the Deccan, Rajputana, the Panjab’ 
the United Provinces and Bihar (Patna sheep). 

HUto^.-—-Wool was known to the very earliest of the classic writers of India, History 
and by the injimctfons of the Institutes of Manu it is assigned as the material of 
the sacrificial thread of the Vaisya. Iix the Rig Veda, moreover, there are hymns 
to Paahaa, the god of the shepherds, which make mention of the bleaching and Traditions i 
spinning of wool. ^ Wool is regarded as ceremonially pure, and can accordingly Customs, 
be worn while eating or even performing religious functions. With the Vaish- 
navas the $radh observance should, in fact, be performed only when clad in woollen 
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gannents. With inoKt cfistes the bridegroom attends the wedding service wii 
woollen charm tied around the waist. Brahma created fire, woollen cloth, 
Brahman, and the kdm grass (see p. 930). From these and such-like referen 
we a.ro justified in assuming a vast aniicpiity for the Indian knowledge of w 
as also the arts of spinning and weaving it. 

But even with the ^luhamnuulans, the knowledge in wool is no less extens 
tlnm with the Hindus. Frequent mention of it occurs in the Arabic and Pen 
classics. AH, Fatima, Htmm and Husain are spoken of as the children of 
blanket. But in Asia the very earliest woollen garments were produced 
plaiting, imu'h after the fashion of gniss-tnate, and there would seem reason 
believing that the property of felting wool was discovered before the ar 
spinning it. When viewed under the microscope, the individual fibres of ^ 
are secax to be <'oated with minutf^ scales, and the fibres are, moreover, curly 
elastic. To these physical properties are to a large extent due the feltin, 
woi)l, as the tihres, on being shrunk, get intertwisted and bound together, 
the %vooi of Khee]> reared in tropi(‘ai countries is less scaly, less curly and n 
rigid than that of temptTate countries, and becomes, in fact, hardly separ 
froni the hair of goats, Ht'uce it follows (to some extent at least) that the ki 
ledge in wool anti the position of the woollen industries of India become less 
less evitlent as tiu^ approach is made towai'd tla^ warm moist regions of the trc 
or descent is nuule from the hills toxvard the }>lains. It is thus highly prob 
that the knowhsige in wool came to India through the Aiyan invaders ( 
doulxfless were largely sheplierilB), a-iui even to-day wool takes a very subordi 
position in the art t*rafts of India proper, owing doubtless to its unsuitability 
material of clotiiing undiT the climatii' (conditions that prevail for the gr( 
part of the year. 

During the eiudy years of tls' Britisli inde in India much attention was 
to wool, more es]>erially shawl-wool {paahm) of the Panjab, Kashmir and T 
The papt'rs writ ten by Webb,Kaper, IVIoorcroft and Hearsay, and later by Sm: 
Hutton, Hodgson, ('onoUy, (’oopt*r, (dc,, may bo specially mentioned as the 
come. But long prior to thesis many iravtdlers make mention of wool, Thu 
example, Fryer (Ana Arc. Jnd, ftnd Prrs, (ed. 1698), 224) telle ns that the En 
Company's trade was in his day snndl fnmx Persia but that they carried s 
drugs, Carmania wtnd, etc. This is, therefore, one of the earliest references 
Europwn to this Kirmiini wool, which for many years past has constituted„so 
important an itcan in th«^ imports of raw wool drawn by India to its looms. 

CttsrMCi&rmics af PPfr& md Tmdt amsificmtioa. —The nature and val 
the fibre dopendR first upon the breed of animal from which obtained ; nexi 
climate, soil and herbage of the country in which reared; and lastly, the me 
and care with which the fieoco luiw hem removed from the animal and 
to market, Btit it m well known that with (ivery precaution observed, depar 
and irregii^anties occur. From the standpoint of buying and sellmg woe 
merit turns on t^ftness, sounilness, fuinesH and freenoss. The individual 
may vary in kmgth, thicknws, and number of scales to the inch. 

. even within th© m<jst carefully Belectod breo<l, and moreover they are dinere. 
the various parts of tlu^ body or dtiring the various seasons of the year, and 
even lie irregtilar side by side on the same animal. Mr. N. Burgess, for exa 
gives the mmsurewnent one hair in a sample of Saxon wool as ot an 
white another lying by its side measured of an inch. But to compare 
these, he recowls hair of Bouthdewn with a measurement of ^^ro- of an incj 
another uli}, the coarest fibre being 4 in of an inch. ^ 

Ab with cotton, so with wool, the merit of the fibre is 
lengths to which it can be spun. 32 ’b would ^ the lowest 80 s the n 
average yam. That ie to say, in the former 32 hanks of 
spun from the pound of wool, and so 80 ’b would mean that 
that one pound could bo spun into 80 hanks of the length 
44,800 yards. But if the wool be harsh and devoid of elasticity, while in J 
of Btapi© it may be suited for a certain count, a much lower 7^^^ 
foe possible. Much, therefore, depends upon the condition or texture 

As mentioned above, the under-fleece of the Tibetan 
of aU Indian v/och—pashm. This is used for the most ® 

purposes in the Indian -woollen industries, more especially j 

presently to be described. It is imported across 
exclusively through Kashmir. Waddell (Lhasa and, JU MysUn , 
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affords some interesting particulars of the pashm of Southern and Eastern Tibet. 

He remarks that the Kashmms have a monopoly of the trade in Upper Tibet, 
whence they export it all by way of Rampur on the Sutlej, Kashmir and Ladakh, 
and canvass for it chiefly in the tracts adjoining there! “ In Southern Tibet, 
however, most of this important product, the felted silky underwool, which 
should amount to himdreds of tons amiually, is wasted, as the Tibetans do not 
know its gi'oat value, and do not collect it ‘from either the yak, when shedding 
its winter coat in spring, or the goats and sheep.” 

Imported Kirmani wool and the still more inferior wahat shahi pashm (from Adulteration. 
Persia and Afghanistan), after being treated in a special manner, is extensively 
employed as a substitute for or in admixture with Tibetan pashm in the pro¬ 
duction of much of the pashmina of modern commerce. A more recent and 
even more pernicious practice is the use of foreign, mostly English, woollen yams 
in the fabrication of Indian textiles, for which both the colours and the quality 
of the yarn are imsuitod. 

Indian Wool—-The best wool is tliat of the Panjah and Frontier Indian 
Province, of which perhaps Hissar would take the -foremost place, hut "WooL 
PerozpuT, Lahore, Jhang, Shahpur, Peshawar, Dera Ismail Khan, Amritsar, 

Multan, Rawalpindi and Jhelum each produce wool in fair quantity and 
quality. In the United Provinces the most useful wool comes from the 
Himalayan tracts^—Garhwal, Almora, and Naini Tal—while the important Himalayan, 
districts in the plains are those of Agra and Mirzapur. A large drain is, 
however, made on the Panjab, Rajputana and Sind, and also on foreign 
countries, to meet the manufactures of these provinces. The best-known 
local wools of Western India are the black Deccan and Khandesh and the Deccan, 
white wools of Sind, Gujarat, and Kathiawar. Sind and Baluchistan wools smd. 
are exported from Karachi, along with the fine wool obtained from Bikanir. Bikanir. 

The rearing of sheep in the Central Provinces is fairly important, especially o. Proy. 
in Jabbalpur, Nagpur, Chanda, Wardha and Raipur. In Rajputana and 
Central India, Bikanir, Jodhpur, Jaipur and Ajmir produce wool, and 
that of Bikanir is much prized all over India, especially for carpet-weaving. 

In Southern India the wools of Bellary, Karnul, Coimbatore and Mysore south India, 
are well known ; but the sheep of most other districts of Madras, like those 
of Bengal, yield hair rather than wmol. 

Prices *—^In an oificial report from the Director of Land Records and Price. 
Agriculture in the United Provinces, the following occurs regarding prices. 

The price depends upon the purity of the wool, but seers per rupee 
may be assumed as a fair average. Bikanir wool (wMte) fetches from 
under Rs. 20 to over Rs, 35 per maund, according to fineness and freedom 
from burrs. Goats’ hair costs 10 to 12 seers per rupee and camels’ hair 
5 seers per rupee. 

INDIAN WOOLLEN MANUPACTURE. 

Mr. J. E. O’Conor {Eev, Trade Ind., 1893, 51) made the somewhat Manufac- 
significant comment: The trade is as yet quite unimportant and is tures. 

likely to remain so for a long time to come, unless the Indian mills are able 
to find markets in Asia for coarse blankets and horse-clothing, the only 
descriptions of goods for which there would he a fair demand in the regions 
we could hope to supply and the only kinds we could manufacture with 
profit to compete outside India with European goods.” In 1895, however, 
the imports from Great Britain had fallen off by 9J per cent., -while those 
from Germany Jbad increased sixfold, from France threefold, and from 
Austria twofold. It had thus almost immediately been demonstrated that 
the attractively got up cheap shoddy and mixed woollen goods of the shoddy. 
Continent of Europe (more especially of Germany) were not only ousting the 
superior manufactures of England, hut had undermined the ground which 
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WOOL AND PASHM 

the Indian mills were believed capable of holding. In Calcutta, for e: 
ample, there has existed for many years past a large demand for cool 
blankets and shawls, and this has recently been entirely usurped by chee 
foreign supply. It is hardly to he wondered at, therefore, that the pione 
woollen mills' of India, such as the Cawnpore Woollen Mills Co., Ltc 
should have been driven to turn their attention almost exclusively to tl 
production of high-class goods of pure wool in direct competition with t^ 
British supply, since their woollen blankets could xio longer compete wi¬ 
the cheap low-grade foreign articles. Similarly it has been realised th 
there was a more profitable market open to the Indian mills in the produ 
tion of ordinary average quality and oven high-class woollen goods th 
in contracts with the Army Clothing Department of India. Thus it m; 
be said that recent years have witnessed a complete revolution, and 
wholesome one, since the date when the original Dhariwal Woollen Mi 
Company was established, almost exclusively, it might be said, to m« 
official contracts. 

The Dhariwal and Cawnpore Mills may be regarded as favourably plac 
to tap the supplies of India’s finest wools, such as those of Kangi-a, Sim 
Garhwal, Ivumaon and Nepal, the South-East Panjab (Shahpur, D< 
Ismail Khan, etc.) and South-Western Afghanistan. In some cases th. 
wools have to he carried by road for 200 to 300 miles before they rea 
the nearest railway station. This is the chief drawback to the Indi 
mills—the long road transit and consequent heavy charges. 

Mills and Woollen Manufactures of India.—In 1876 the Cawnp. 
Woollen Mills were established, and ten years later (1886) there were fc 
woollen mills in India wdth a combined capital of Rs. 18,00,000. Th 
gave employment to 1,372 persons, had 242 looms and 5,420 spind 
under use. They produced goods to the extent of 798,062 Ih., valued 
Rs. 6,27,420. Still a decade later (1896) there were 6 mills at work 
India with a capital of Rs. 32,50,000, and these gave employment to 3,( 
persons, had 530 looms, 18,658 spindles, and produced 2,345,570 lb. 
goods, valm'.d at Rs. 24,96,751. During 1904 there were 6 mills witl 
capital of Rs. 46,25,000, employing 3,468 persons, 737 looms and 25,! 
spindles, with a production of 3,508,700 lb. valued at Rs. 36,74,678. T: 
is a recortl of thirty years’ progression of which India has no cause to 
ashamed, yet it sli.mid he viewed as giving hut a foretaste of stiU grea 
advancuncuts. 

It mar ]u>rha])s suffice to complete this reference to the Indian pov 

loom woollen mills to repeat that, as a rule, they concern themselves v 
the gi'owing demand for goods on a European pattern and style, suet 
serges, broadeloths, flannels, tweeds, blankets, travelling rugs, etc. T. 
have also given attention to the production of worsted, knitting yai 
Berlin wool, as also knitted goods of all kinds, such as socks, carcligc 
jackets, jerseys, caps, gloves, etc., etc. They use pure wool for 
lower grade goods, Indian wool, and for the higher, the finer impoi 
wools, either alone or mixed with Indian. They do not attempt 
imitation of Indian special textiles, nor have they as yet engaged in . 
branch of the European carpet industry. ^ c x 

Indigenous Woollen Industry.Sxit the official returns of mills t 
cognisance only of factories that each employ not less than 25 pers 
and keep these at work mainly, if not exclusively, on the productioi 
woollen goods. Se*attered all over India, however, more especiall} 
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tile upper provinces, there are small hand-loom workshops in woollen 
manufactures, and these each employ only one or two hands. In the ‘ 3 
aggregate they are important, though out of the large number that 
exist, recognition is made officially of only some 10 or 12, because, 
though not woollen mills in the strict sense, they are weaving establish¬ 
ments that employ annually from 4,500 to close on 6,000 hands. These 
krger wool-weaving indigenous establishments are all located within the 
Panjab and are concerned for the most part in the production of shawls, 
chadars (see next page), fashmina, jamawar (or patterned alwansi Pashmina. 
pattu,^ etc., etc. But here and there throughout India there is a fairly 
large industry in Oriental carpet-weaving (see Carpets and Engs, 272-5) 
and in felted rugs {nciTyidcis), and this does not appear to be included in 
the officialjeturns above indicated. But if the study of the Indian woollen 
industries be extended so as to include the production of mixed fabrics, 
that is to say those in which wool constitutes but one, and perhaps the 
least important ingredient, an extensive assemblage of textiles would 
be thereby embraced, such as the Mmrus, mashrus, gJiattas and the like, simru. 
These are mostly made of silk and cotton mixed, but occasionally of wool 
and silk combined. The name ma$hru {i,e. permitted textile) gives the Ma^hm 
key apparently to the explanation of the richly varied assemblage of 
fabrics so designated. Pure silk was forbidden to be worn by Muham¬ 
madans except on special occasions, and thus the weavers conceived of 
nunierous methods by which an admixture, perhaps of but a small amount, 
of silk might be thrown on the surface of a woollen or cotton textile to 
give it the rich efiect of being constructed almost entirely of the more 
expensive and luxurious material. The word himru literally means a 
textile intended to be worn in -the cold season. It is woven of cotton so 
treated as to give it the effect of wool, and is usually brocaded with silk. 
Occasionally such textiles are made entirely of silk, and are, strictly speak¬ 
ing, amrus, but when, in place of cotton, wool is used, they are commonly 
designated jamawars. These are pieces of a fixed length, such as would jamawars. 
be required for the preparation of a choga or coat, or suitable for a 
lady’s dress. They are simply brocaded woollen goods with the pattern 
either in very fine pashm or in silk, or they may be in cotton, with 
pashm or silk ornamentations. In the jamawars of Kashmir, the end 
pieces are woven straight on, but in Amritsar and Ludhiana they are 
sewn on. A large percentage of the Kashmiris settled in British India 
have abandoned the shawl trade and concentrated their attention ex¬ 
clusively on the production of plain pashmina or of jamawars. They 
found a lucrative field in the larger towns, especially where these possess 
a fair percentage of Muhammadans, such as Lucknow, Hyderabad, etc., 
and in time the weavers adapted themselves to the requirements of their 
markets and produced himrus and other brocaded textiles in which wool 
was largely replaced by cotton or silk. Within recent years a soft form 
of wool has been imported into India (and in increasing quantities) origi¬ 
nally from Kirman in Persia, more recently from Australia and Afghanistan. Kirmani wool. 
So also by special treatment soft staple can be produced from almost any 
wool. These special wools are worked up alone or in admixture with pashm 
in the production of pashmina, a textile imitated in Europe by a fabric 
known as “ Kashmir,” which, needless to say, is not made in Kashmir nor in “ Kashmir ” 
India, any more than a tithe of pashmina sold in India and exported to ^ 

Europe and America is made of pashm. [Cf, Imp, Gaz., 1907, iii., 212-8.] 
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Shawls and chadars— Some vears ago the Indian supply set the fashic 
of wearing these special articles and gave the name shawl [skal) to Burop 
These textiles are woven of the finest wool (usually the under-fleece of tl 
Tibetan goat), known as pashm, an extremely fine hair (which in Europe 
called shawl-wool, the textile being pashnina). The Eampur chadar 
usuallv white or of some plain colour. It is woven of a woollen {pash 
warp and a speciallv prepared silk, sometimes even cotton weft, thouj 
oecasionallv the weft also is of pashm. In manufacture, ohadars are twilk 
or damasked, but they may be embroidered in the sAal-stitch fashio 
and may even be possessed of narrow ornate borders or be embroideri 
in pale-coloured or white silk. A large proportion of the soft shav 
sold in India to-day as Rampiir chadars, and wliicli are often carried awj 
bv visitors in good faitli as being geniiinC) are made in Europe and se 
to India on purpose to meet tbe demand tbat exists for these g6ods. 

Much has been written on the Kashmir shawls. Perhaps the earlic 
account of any note is that given in the Ain-i-Ahbari, 1590 (Blochmai] 
trails!., 91-2)* “ His Majesty encourages, in every possible way, t 

manufacture of shawls in Kashmir. In Lahore also there aie more th 
a thousand workshops.” Bernier, who^ travelled in India in 1656- 
gives some interesting particulars regarding the Kashmir shawls and t 
woollen manufactures of the Panjab generally {Travels m Constable, ( 
Misc., 1891, 402-5). Great pains, he says, have been taken to manutacti 
shawls similar to those of Kashmir, in Patna, Agra and Lahore, bi 
notwithstanding everv possible care, they never have the delicate texti 
and softness of the Kashmir article, Yigne {Travels in Kashmu m 
ii., 125) affords many useful facts, but Moorcroft {Travels, ii., 164-2. 
produced what might be described as a full technical report of the materi 
used, methods of fabrication, and trade in Kashmir shawls during i 
period of his special studies. LawTence {Valley of Kashmir, 1895, o, 
carries the story down to the present position of the craft-^a traditn 
a memory of the past, a degraded industry starved through the loss 
the European demand. Dr. A. Mitra, in a pamphlet on the Arts a 
Industries of Kashmir State, says the time was when 60,000 persons w. 
emploved in shawl-weaving and brought into the State htty iahiis 
rupees a year. Now, instead of prosperity,^ are sunk in 

most abject poverty, [Of- Ind Art at Delhi in 1903, 338 65.] 

Kaslimir shawls are classified according to size, shape or purpose _ 
which made, e,f/. plaids, shawls, handkerchiefs table-covers, curtai 
scarves, etc., but it may be said there are two chief modes employe 
their artistic ornamentation— {a) tili or hanikar (patterns eiabora 
on the loom), and (h) andikar (patterns wmrked by the needle), ine < 
is woven, the other embroidered, but curiously enough and contr 
to what might have been anticipated, the needle (or ban 
expensive and at the same time less artistic than that pro uce^ y 
loom. A sort of intermediate condition, however, also exists m wt 
the imperfections and shortcomings of cheap 
made up for by subsequent needle embroidery But 
used is hardly more than a few inches m diameter. Strips (braids) 
patches are thus woven, then pieced together with the jaecessary pi( 
of fashmina cloth to form the shawl. The unions are next 
literated by needlework that can hardly be distinguished from the io^ 
work. The ground material is usually the finest and pures fas m, 
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the held (matan) may be of one piece (when the shawl is called a hhali- 
mato) or consist of four squares of differently coloured pashmi^ (when 
It IS described as a ehar-laghan). If in the centre is placed a medallion 
of flowers, the shpl is spoken of as a chand (moon), and if it has only 
corner flowers it is a hunj. Lastly, when one end has a deeper band of 
embroidery ^an the other, and both ends are much broader than the 
side stops, the shawl is spoken of as a shahpasand or palledar. 

. 4 ^ Kashmir shawl manufacture to-day are Kash- 

imr, A^tsar, Sialkot, Ludhiana, Gurdaspur and Lahore. The returns 
^ven below of the exports of Indian woollen goods afford the only in¬ 
dication aTOilable of the e^ent of the traffic. But for centuries past 
expensive Kashmir shawls have been much sought after by the princes 
and nobles of India. The possession of one or more of priceless value 
was an admitted mark of nobility, and accordingly such shawls were 

thT kif generation to generation. Some of 

the finest known examples of Kashmir shawls are, accordingly those 
belon^ng older families. It was perhaps an unfortunate cir- 

the Ekench nobility sought out these expensive garments. 

purchase their annual supplies and 

^ ^ deemed necessary 

to meet the ever changing fashions of Paris. An incalculable iniury to 

Sw of the Kashmir people was a necessary consequence 

check on ^^^^00-Prussian war put a complete 

on SeV demand, the Kashmir weavers who had become dependent 
on their French customers were ruined. Meantime Paisley had imitated 

St toJhMd Kashmir shawls, and at a price far below 

had the sevS; ofT .Altl^ough these iiffitation shawls 

of thSri Jn 1*^ V P°’^o^‘loom fabrics, they reproduced every detail 
o!dS7?c^fl ^ marveUously woven and extremely bLutiful 

and dehcate in texture, so much so that by many thev were preferred 

in * mS® Kashmir. The^heapen- 

in^ process soon, however, effected its own ruin. Paisley shawls became 

rterSatld and the 
S,chincrSlS®*^m be abandoned, its expensive and ingenious 

shawl-weavers lid toVecom; ^ 
SlL?o? «Ficulturists. But Paisley has recovered from , 

etL tSstorv^fir;T'^^^^ Kashmir has not. And this is 

! for J mdustrial instmct. The latter lives by conquest 

the former dies by contest. [Of. Andrew Blair, The Paisley Shawl, 19061 

P f ni 1. TJRADB IN RAW WOOL. 

for Some W rL^r! Yorkshire Association ■ 

lor Promoting Commercial Education, gave some striking facts regarding 

187^6^^ ^^’,^„^ales; in 1860, 200,000 bales; and in i 

sS Ih meant “sacks” of e 

182 ^ 000 lb., or ]ust one-half the amount recorded thirty years later. 
0 TT>T 10 ^- op«umg of the Suez Canal, London was the world’s chief s 

emponum for wooh but the estabhshment of steam shipping and of cable ^ 

e Canal, had the natural effect of bringing the sellers in Austraha into 
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Kew Eoutc. direct touch with the hujers in Europe, and hence liondon lost its 
premacy in the traffic. In modern returns of the British trade, woo 
Classification. dealt with Under the following headings :—(1) Alpaca, Vicuna and Llan 
(2) Goats’ Wool or Hair, Mohair (Angora goats’ hair) ; and (3) Sheej 
Lambs’ Wool. Of the last mentioned, the following statement for 
past five years may he given : the countries that supply 10 million pou 
and over being alone mentioned and the last three figures omitted g 
matter of convenience 

British Supply. Statement of Wool Supplies into Great Britain {omitting last 

three figures). 


India's 

Contribution. 


Kaw ‘Wool. 


Yield. 


Inferior. 


Tibetan Supply. 


Cliief Countries of Suppl}’. 1 

1902. 

1903. 

1904. 

1905. 

19C 

1 

lb. 

lb. 

lb. 

lb. 

11 

France .. .. .■ .. i 

27,760 

15,781 

20,026 

21,388 

23, 

Chili.j 

14,862 

16,133 

16,212 

J5,056 

17, 

Argentine .. .. -. 

24,482 

24,149 

13,307 

26,675 

29, 

Cape of Good Hope .. 

68,479 

66,878 ■ 

57,876 

58,331 

53, 

Natal 

8,819 

11,435 

7,250 

9,370 

13, 

Bombay 

23,933 

28,816 

38,658 

36,593 

42, 

West Anstralia 

14,338 

12,410 

12,407 

15,916 

13, 

South Axistralia .. .. j 

27,456 

26,095 

24,443 

26,447 

35, 

Victoria .. . - .. 1 

82,742 

58,005 

65,950 

67,415 

64, 

N.-S. Wales.. 

118,398 

105,786 

94,793 

114,884 

109, 

Queensland 

21,696 

15,035 

19,968 

25,908 

23, 

New Zealand .. 

148,233 

155,127 

133,752 j 

139,268 

146, 

Total of all British Possessions 

525,397 

492,452 

463,475 

503,944 

515 

Grand Total of British Supply 






from ail countries .. 

637,129 

599,500 

561,677 

615,708 

639 


It will thus be seen that the supply of wool drained from British Ii 
wheh compared with that from Australia and New Zealand, is unimpon 
From the Indian point of view, however, it is very considerable, sin 
represents an amount that might wdth great advantage have been wo 
up locally and been thus employed to contest the import traffic in foi 
manufactured woollen goods. 

ji^AW WOOL. —Little or no information can be furnished as tc 
total production of w^ool in India. According to the Agricultural Btati 
there were estimated to have been in India during 1905-6, 18,021 
sheep and 25,172,701 goats. It has further been ascertained that a 
of one seer (2 lb.) of wool per annum would fairly represent the yie 
each plains sheep, and something like three seers that of the hills, 
it may be added that the returns just mentioned ignore the sheep 
goats of the alpine tracts, more especially those across the frontier, 
which a large portion of the finest wool of India is derived. And i 
over, in the tropical portions of the plains, the sheep yield very little 
wool: in fact their fleeces are so poor that they are often not even cli] 
the animals being reared purely and simply as sources of mutton, 
the other hand, many of the goats yield hair of such a quality that it 
be used for some of the purposes for which wool is employed, if ii 
goats’ hair be not sometimes mixed with wool. And, of course, the u 
fleece of the Tibetan goat constitutes the fashm or wool, of which rep 
mention has to he made in this article. It thus seems safe to as 
that one seer per sheep, on the herds actually registered, might c 
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'INTERNAL AND TRANS-FRONTIER 

cepted as fairly representing the annual supply of wool in India, or say 
36,058,362 lb. But that estimate may be checked by reference to various 
records of actual transactions ;— 

Trans-frontier Traffic—Uhe imports of wool into India for the latest 
years of official returns were—1902-3, 92,990 cwt., valued at Rs. 23 91 242 ■ 
1903-4, 97,125 cwt., valued at Rs. 27,10,041; 1904-5, 105,954 cwt.,’ 
valued at Rs. 30,89,138 ; 1905-6, 141,771 cv-t., valued at Rs. 42,45,286 ■ 
and in 1906-7, 171,783 cwt., valued at Rs. 57,86,817. The chief countries 
that contribute wool to India are South-Western Afa^hanistan which in 
the last-mentioned year gave 105,686 cwt., and Tibet, 34,869 cwt. while 
the supply from Khelat came to 13,071 cwt. To allow of comparison with 
other returns, the total imports may be e.xpressed in pounds, viz. 19,239,696. 
The growing importance of the Trans-frontier wool traffic is one of the 
most encouraging aspects of the modern trade. 

,. exports of wool across the frontier are unimportant, and consist 
^lefly of foreign wool sent to Southern and Western Afghanistan and to 
Kashmir—the total exports in 1906-7 came to 92,960 lb. 

Internal Traffic—Kail and River. —The totals carried during the past 
SIX years have been as follows 1901-2, 197,341 cwt • 1902-3 249 797 
cwt.; 1903-4, 284,680 cwt.; 1904-5, 359,700 cwt.; 1905-6, 354,725 cwt. ■ 
and 1906-7, 383,102 cwt. If the last figure be expressed in pounds to 
allow of ready comparison, we learn that 42,907,424 lb. were distributed 
by the railways during the year in question. Of that amount 19,239,696 lb. 
would doubtless correspond with the supply received across the land 
frontier from foreign countries, thus leaving a balance of 23,667,728 lb. 
as derived from the sheep of India proper—a figure that, on estimated 
production, would leave a balance to meet purely local or homestead 
requirements of 12,390,634 lb. 

In an official report of the Department of Land Records and Agri- 
cultoe in the United Provinces, it is estimated that the local production 
in these provinces for the year under review (1896-7) may have been 
something like 2,624,000 lb. The balance available for local consumption 
(chiefly at the Oawnpore Mills), after adjusting imports and exports on 
local production, would have been 2,333,556 lb. This view would be in 
accord with the returns for rail and river traffic, and is perhaps a fairly 
representative statement of one of the chief provinces in the wool trade 
01 India. 

Foreign Exports.—The following were the total exports from India 
to ail toreign countries during the past six years :—1901-2, 19,592 620 lb 
®; 1902-3, 27,892,898 lb., valued at Rs. 1,16,53,204'; 
1903-4, 3^234,770 lb., valued at Rs. 1,37,73,957 ; 1904-5, 38,571,968 lb. 
valued Bs. 1,89,16,747; 1905-6, 42,514,498 lb., valued at Rs. 2,11,47,283- 
and m 1906-7, 45,909,898 lb., valued at Rs. 2,42,65,349. Last year’s 
exports thus show an expansion of 8 per cent, in quantity and 14-73 per 
cent, in total value on the figures of the year preceding, and of 134 per 
cent, quantity and 205 per cent, in value on the exports of 1901-2. At 

same time they maintain a continuous record of progression for the 
sixth year in succession. Of the total exports in 1906-7, Great Britain 
1 United States coming next with 1,678 903 1b 

pother significant feature is the rise of the Karachi traffic. In’l901-2 
the share taken by that port came to 6^ miUion pounds, but in 1906-7 it 
stood at 18J million pounds. Karachi is to-day about co-equal in im- 
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portaiice with Bombay in the export of wool, the two ports betw 
them having taken close on 33 million pounds out of the 45 milli 
exported in 1906-7. An inspection of the railborne traffic reveals 
interesting fact that while the Bombay portion of the exports is die 
from the Bombay Presidency (Rajputana and Central India mainly), t 
of Karachi is drained from the Panjab and Sind. 

Imports, Foreign imports.—The demand for foreign raw wool may be accep 

as contributing toward the higher class woollen goods, both hand- j 
power-loom, though in the former case the foreign wool appears to 
largely employed as an adulterant or even a substitute for the more 
pensive pashm. In 1896-7 the imports were returned at 4,725,899 
valued at Rs. 14,02,284; in 1898-9 they were 3,283,905 lb.; in 190C 
2,871,319 lb. ; in 1902-3, 2,756,071 lb.; in 1904-5, 2,117,734 lb ; 
1905-6, 2,908,036 lb., valued at Rs. 9,18,395 ; and in 1906-7, 2,451,237 
valued at Rs. 8,64,505. Practically the whole of these imports are drs 
Persia. from Persia, with smaller quantities from Mekran and Sonmiani, and 

imported into Bombay and Karachi, a fair portion being thence can 
^ * by rail to the Panjab and the United Provinces. The traffic by sea wo 

seem ^o have improved steadily up to 1896-7, since which date it mi 
be described as having declined. In 1876-7 the imports of raw v 
were valued at Rs. 5,32,116; fifteen years later (1890-1) they stood 
Rs. 11,56,154, and attained their maximum five years later still (1896- 
but have ever since almost steadily declined. Against this shrinls 
demand, however, for foreign wools (brought by sea) has to be pla 
the expansion of the Trans-frontier traffic already dealt with, especi 
that across the north-western frontier, which may be regarded as brin^ 
Kimaui Wool Kirmaiii wools to India by land routes, to some extent doubtless an 
pression of increased railway facilities within India itself. [Of. Kermans 
IfooZ, in Dipl, a^id Cons. Rept, 1903-4, ii., No. 3189, 25-7.] 

Mannfac- MANUFACTURED WOOL,—Imports. —The encouraging concepi 
tures. Indiaii woollen industries receives a somewhat severe set-back 

an inspection of the foreign traffic. It is not possible to give the return, 
pounds, since most of the articles are sold by number or by the yard. ' 
value may, however, be accepted as a sufficiently satisfactory standi 
Imports. In 1896-7 the Imports of woollen manufactures were valued 
Rs. 1,69,24,447 ; in 1898-9 at Rs. 1,52,37,310 ; 1900-1 at Rs. 2,11,25,7 
1902-3 at Rs. 1,40,59,122; 1904-5 at Rs. 3,07,64,281; 1905-6 

Rs. 2,42,51,878 ; and in 1906-7, Rs. 2,05,21,666. Thus in the past ele 
years the imports of manufactured wool have expanded from a valnai 
oi £1,128,296 in 1898-9 to £1,368,111 in 1906-7, but if the study 
carried still further back, the expansion becomes more marked. 
1876-7 the imports of woollen goods came to only £541,101, whereas 
highest record during the past thirty years was in 1904-5, when the su| 
drawn from abroad by sea was valued at £2,050,952. The Indian n 
are thus seen to be securing but a small portion of India’s demand 
European manufactured woollen goods. But by way of contrast 
Shawls and mav be here mentioned that the exports of Indian woollen goods (mo 
Cari>ete. Oriental carpets and shawls) rarely exceed £120,000. 

Turning now to the nature of the imports and countries of sup 
the chief item is “ piece goods.” Out of the total of Rs.*^2,05,21,666, 
share taken by piece goods alone came to Rs. 1,39,52,624. Of that amc 
the United Kingdom supplied Rs. 1,03,31,105 and Germany Rs. 26,76; 
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Fullj half these imports are consigned to Bombay, one-third to Calcutta, 

and the balance to Burma, Sind and Madras. Following the “ piece 

goods ” come ‘‘ shawls.” During the five years ending 1906-7 these have siiawis. 

manifested an average valuation of Bs. 33,07,815 (or, say, £220,521). They 

•come chiefly from Germany, from which the average annual amount 

<3onsigned to India for the five years ending 1906-7 showed a valuation 

of £159,324, while from Great Britain the quinquennial average came 

only to £42,658. What is, however, far more significant, the supply 

from the United Kingdom contracted from a valuation of Es. 14,57,354 

in 1901-2 to Es. 81,272 in 1906-7, while from Germany it expanded from 

Es. 14,74,562 in 1901-2 to Es. 46,86,246 in 1904-5, and contracted 

to Es. 24,35,951 in 1905-6 and to Es. 13,04,494 in 1906-7. The shawl 

traffic is almost entirely with Calcutta, and is very largely the expression 

of the derdand made by the coolies employed in the tea industry for OooUe Traffic. 

shawls and blankets, so that Germany has not only driven the Indian 

mills, but the British as well, out of this particular market. 

The imports of wooUen carpets and rugs into India have for some Oarpete. 
years past manifested a continuous expansion. In 1896-7 these were 
valued at Es. 4,67,836, and during the past six years the traffis has 
been as follows 1901-2, Es. 8,49,168; 1902-3, Es. 5,76,304 ; 1903-4, 

Es. 8,96,738; 1904-5, Es. 13,98,640; 1905-6, Es. 14,47,131; and in 1906-7, 

Es. 10,56,679. During the last-mentioned year carpets and rugs to the 
value of Es. 7,30,496 came from the United Edngdom, Es. 2,04,540 from 
France, and Es. 72,219 from Germany. It is only necessary to add (in 
view of the activity of the Indian woollen mills) that the imports of 
hosiery came in 1906-7 to Es. 8,05,614, of which Es. 6,97,490 worth Hosiery, 
-came from the United Kingdom, two-thirds being taken by Bengal and 
Bombay and the remaining third by Burma, Sind and Madras. 

Exports. —The total value of the exports of woollen goods came, Exports, 
on the average of the returns for the five years ending 1906-7, to a 
valuation of Es. 23,78,835, but the figures as they stand would seem to 
indicate a shrinkage, the year 1905-6 showing the lowest valuation of 
the series. But taking 1906-7, the total exports came to Es. 22,92,838, 
of which Es, 16,04,573 represented the portion taken by the United 
Kingdom, and this is followed by the United States with Es. 4,03,973; 

China with Es. 33,390; and Germany with Es. 31,699. Thus while 
Germany supplies India with a yearly increasing quantity of inferior 
woollen goods, she takes in return practically none of India’s manufactures 
of wool. But it may be added that the exports from India to the United 
Kingdom, the United States and Germany just mentioned, are almost 
entirely Oriental carpets and rugs. The exports in shawls are made 
mainly to the Straits Settlements, and the exports in piece-goods (possibly 
for the most part Native-made fashmina) go to the United Kingdom, 

Ceylon, Hongkong, the United States, China and Japan. 

WRIGHTIA, Br .; FI. Br. Ini., iii., 652-4 ; Gamble Man. Ini. D.E.P., 
Tiwhs., 1902, 486-7 ; Cooke, FI. Pres. Bomb., ii., pt. i., 136-8 ; Brandis, iv.. 

Ini. Trees, 1906, 461-2 ; ApocYNACEiB. A genus of shrubs or small 
trees of which about six species are found in India, the following being 
those of economic importance :— 

W. tinctoria, /?. Bn; indarjau, hyamamka, Tchirni, dvdhi, kdlakado, pdla, 
veypaU, tedlapdl, amkudu, kodmurki, etc. A small deciduous tree of “ the 
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Peninsula of India, common in the Deccan and Karnatak and the Bombay Pre¬ 
sidency, extending north to Rajputana and Banda, in deciduous forest; also in 
Burma ’ ’ (G amble). 

It yields a crude Rubbeb, -^vhich was found to give the following analysis :— 
water, gum, etc., 25'8 per cent. ; resin, 45*8 ; caoutchouc, 28*4. \Cf. Ind. For.y 
1903, xxix., 406-7.] The seeds are said to be used as an adjunct to other materials 
in dyeing, while from remote times the Natives of Southern India have employed 
the leaves as a source of blue dye or indigo. The root-bark and seeds, though 
of no value medicinally, have been the cause of considerable confusion in the 
literature of Indian Materia Medica, being frequently mistaken for and used to 
adulterate those of M^^iart^hena anttiiZymettferieft, (see p. 640). The Wood is 
of good quality for carving and turning, and is fairly extensively used for both 
these purposes. It is said to resemble ivory in colour and texture, and according 
to Rice {Mysore Gaz,, 1897, i., 81) is employed for making the celebrated Chena- 
patna toys and for wooden idols. [Of, Pharmacog. Ind,, ii., 397-8; Cameron,. 
For. Trees Mysore and Coorg, 1894, 186-7 ; Pharm. Journ., 1901, Ixvii., 690.] 

W. tomentosa, /ioem. & Sohult; Prain, Beng. Plants, 1903, ii., 674. # The dudh% 
dharauU, sandi-huya, atkura, karingi, selemnyoh, pal kurwan, harido, tella pal,, 
lettouh them, etc. A small decid\ious tree “ throughout India, hhiefly in decidu¬ 
ous forests, extending in the Sub-Himalayan tract westwards to the Beas, east¬ 
wards to Sikkim ; mixed forests of Burma ” (Gamble). 

Every part of the tree discharges, on being woimded, a yellow milky juice> 
said to yield a good yellow Dye when diluted with water. The seeds are reputed 
to afford a medicinal Oil, and both stem and root bark are said to be useful in 
cases of snake-bite and scorpion sting. The leaves are eaten as a Pot-hebb by 
the Santals. The Wood is even-grained, easy to work, and used for making 
combs, and in carving and turnery, etc. [<7/. Cameron, l.c. 187 ; Duncan, Dyes 
and Dyeing Assam, 1896, 55.] 


z 

ZBA MAYS, Linn ,; FI. Br. Ind., vii., 102 ; Bonafous, Hist. Nat. 
Mais, 1836, tt. 1-19 ; DutMe and Fuller, Field and Garden Crops, i., 21-4, 
t, V.; Lisboa, Bomb. Grass., 1896, 43-4; Semler, Trop. Agrih, 1902, iii., 
48-124; Prain, Beng. Plants, 1903, ii., 1208-9; GRAMiNEiE. Maize, 
Indian-corn, hhutta, makkai, junri, kukri, mahai, mungari, junala, chhale^ 
makkd-sholam, mokka jonna, cholam, pyaunghd, etc. 

A tall annual grass, according to De Candolle originally native of New 
Granada, but now cultivated almost throughout the world. The culti¬ 
vated races are very numerous and show great power of adaptation to 
local environment, so much so that efforts to introduce American forms 
into India have generally resulted in degeneration towards the existing 
(now often called indigenous) forms. There seems no doubt that maize 
came to India from America, and was possibly brought thence direct by 
the Portuguese. But it appears to have beeen cultivated in India for at 
least a hundred years before forms were evolved, for each tract of country, 
of sufficient merit to justify extensive production. When, however, India 
had obtained its own special forms, maize moved rapidly over the whole 
continent, assuming tropical conditions in some parts, temperate and even 
arctic in others. 

History.—The admirable account of the origin of this plant furnished by De- 
Candolle {Orig. Cult. Plants, 387-97) leaves little that can be here added of any 
material value. Maize was unquestionably introduced into India just about the* 
time of the advent of the East India Company, and the first mention in their 
Proceedings, of what may possibly be this grain, occurs in a letto of date October 
1621, addressed to the Surat agent by Capt. John Weddell, in which he suggests 
that a “ warehouse be hired at Swally for the temporary housing of the ' chander- 
ouze ’ ’’ {khandarus = an Arabic name for maize) (Poster, Fngl. Factories Ind., 
1906, 296). It is, however, highly likely the khandarus in question was judr and 
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not niaize~that Arabic name being now applied to both grains. Baber (ilfe- Not seen br 
moirs (portion written 1520-9)) makes no mention of having seen maize on his Baber, 
arrival m India, though he carefully describes all the animals and plants new to 
early European travellers in India, including the botanists 
liheede and Kumpinus, are silent regarding this cereal Abul Pazl {Ain-i-Akbari-^ 
thB Adnmwtr. Eept of the Emperor Akbar for 1590 a.d.), in his long list of grains 
and pulses grown in India during the 16th century, does not include maize, but 
lie remarks uiide>r keura (Pandanus, see p. 777) that its leaves are like those of 
maize(Blochmann, transL, S3). The word maize” is of courso furnished by the '' 

ti anslator, and inust be an incon^ect rendering. It is interesting to note, however, Meationed in 
that iVIendoza (Hist. Olitna^ 15iS5) mentions amongst the plants observed by him China, j 
the plant call'd maize, whit*h constitutes the principal food of the Indians in 
"Mexico” (Hrctschneider, Europ. Bot. Disc, in Cimia’, 1898, 10). In the 18th 
<*entury Burmann published his Thesaurus Zeylanicua and his Flora Indica, but 
in neither <ioes he allude to Xeit. Hove, who at the close of the 18th century 
(1787) visitetl ihimbay in order to study its cotton, wote a report full of infor¬ 
mation on all the crops seen by liim, but does not mention Indian-eorn. But it 
would perliaps bo unsafe to assume that, although the pine-apple was fully kno\m 
ill the 16th ci'ntury, so extremely valuable a plant as the maize had not reached 
India until after the date when Rumphius wrote his great work {Herb, Anib., 

1750), whicli to some extent figures and describes the plants of India. If we can 
4 iccept the passage above indicated from Foster as satisfactorily establishing the 
existence of the grain in India, it must have been an article of commerce nearly a 
century previous to the date at which Rumphius wrote. 

The most general vernacuiar name in India for this corn is makkai (Mecca Indian 
<.*oru), which may be regarded m manifesting the association of the grain with the Names. 
Muhammadan rulers of India and at the same time accepted as strongly sug¬ 
gestive of the Portuguese influence at the court of the Mughal The displacement 
accomplished by the irew cereal or rather its appropriation, of names formerly 
gi\'en to certain forms of may be viewed as denoting the innate pro¬ 

pensity of Asiatics to contx''a8t all new ideas with previous conceptions. The 
origin of its other most general name, hhuta, is more obscure, but is probably 
derived from bhukta or bhutta to eat. Both names are clearly modem, however, 
and do not occur in any classic works of even the most recent date. So very 
little progress had, however, been made with maize cultivation that Roxburgh 
^^rote, alK)Ut the beginnixig of the 19th century, that Indian-corn was “ cultivated 
in various parts of India in gardens, and only as a delicacy; but not any- Grown as 
where on the continent of India, so far as I can learn, as an extensive crop.” ^ Luxury. 
Buchanan-Hamilton {Kingdom of Nepal, 1819, 284, 312), while dealing with 
the^ ancient State of Yumila (its capital Chliina-chin) says that they had 
maize. In a further page, he remarks of Kangra—“ The poor live much on 
maize.” Very shortly after tlie appearance of Koxfourgh’s Flora Indica, how- 
e\'er, Ctraham {CaL PL Bombay, 1839, 240) wrote of Western India that maize Extensively 
was ^‘commonly cultivated.” Dalzeli and Gibson {FL Bomb,, 1861 (suppl), Grown. 
iOU), some thirty years later (1861), said that it was “extensively grown in 
the early part of the rains, especially near large towns.” These authors also 
add-—“ The grain is seldom used in India as a flour.” But as illustrative of the 
extremely local character of the information often furnished by Indian writers, 
it may l>e added that Stewart (in 1862) wrote of Bijnour that “ much of the maize 
was ground into flour and made into bread, although very much less is here used 
in this way than in the Banjab.” It is thus very probable that in Upper India 
(a iN'gion, comparatively speaking, unknovm to Roxburgh) maize was much more 
extensively grown at the beginning of the century than might be inferred from 
Roxburgh’s \vord8. ^ At the present day it would be more nearly correct, at any 4u Important 
rate, to speak of maize as of equal value to the people of India collectively with Grain, 
wlieat, instead of its being grown purely as a garden “ delicacy.” It is a field 
crop upon which at least the bulk of the aboriginal tribes of the hilly tracts of 
India are very largely dependent for subsistence. Thus its diffusion over India, 
during the present century, might almost be said to be one of the most powerful 
arguments against the statement ofteix made that the Natives of India are so very 
conservative that^^they can scarcely be induced to change their time-honoured 
customs, even when these can be shown to foe inimical to their best interests. So 
completely has India now appropriated the makkai that few of the village fathers 
'Would be found willing to admit that it had not always been with them, as it is 
now, a staple article of diet. % 
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CULTIVATION. —Thougli grown practically all over India, tlie area of 
maize cultivation as a ripe grain may be said to be the central tableland, 
the northern extremity of the plains, and the Himalayan slopes and river 
valleys up to an altitude of 9,000 feet above the sea. On the lower or 
Gangetic plain it is grown chiefly as a ^een vegetable. In the vicinity of 
large towns the sale of the unripe cob is so remunerative that by peculiar 
systems of cultivation and selection, special forms have been matured that 
could scarcely be eaten in the condition of ripe grain. On the other hand, 
within the region where maize is grown for its ripe grain, it is hardly 
possible to procure green cobs as a vegetable. But adaptation to local 
conditions is perhaps more strikingly seen in the fact that in many parts 
of India there are forms of maize that require six months to mature, 
others not more than three months. In some parts of the country, 
indeed, both lands may be seen growing separately or ^s mixed crops. 
Further it may be added that where the transition of the seasons into 
Tcharif and mhi crops allows of tropical cultivation during the former 
and temperate during the latter, two widely different forms of maize may 
be fgund. In the greater part of the plains of India, maize is a Icharif 
crop, but rdhi maize is by no means unusual, i.e, maize sown in autumn 
and reaped in spring along with wheat and barley. 

Area. —^According to the Agricultural Statistics, the area under the crop 
in British India for the six years 1900-1 to 1905-6 averaged 6,083,484 
acres, and in the last year, 1905-6, was 5,790,543 acres. In the Native 
States the area during a similar period averaged 269,017 acres, and in 
1905-6 was 221,687, giving a total for all India in that year of 6,012,230 
acres. Bengal had the largest average area during the period in question, 
viz. about 2 million acres ; followed by Agra with about 1| milHon ; the 
Panjab, from 1 to milHon; Oudh, | to | million; the North-West 
Frontier,'million; while the Central Provinces and Bombay had 130 to 160 
thousand acres under the crop. But it should be here recorded that the 
above areas do not include production as a green vegetable, an irnportant 
admission, since nearly every peasant grows a few plants near his home¬ 
stead, which of necessity escape registration in agricultural statistics. ^ 

Diseases.—Barclay described a species of Bust found by him on Indian- 
corn {Agri. Ledg,, 1895, No. 20, 284-5); a species of Smut (Ustilago) has 
also been recorded (Lc, 278). More recently Maxwell-Lefroy (Agn. Journ. 
Ind., 1906, i., pt. ii., 97-113 ; also Mem. Deft. Agri. Ind., 1907, i., No. 2] 
discusses the Moth-borer of the sugar-cane, maize and sorghum. 

Bengal. —The area in 1905-6 was 1,825,400 acres and the yield, accord¬ 
ing to the Season and Crop Report, 448,670 tons. The largest areas 
were Patna Division with 820,500 acres, Bhagalpur with 657,800 acres 
and Chota Nagpur with 307,800 acres. The yield per acre varies con¬ 
siderably, but the provincial average for the years 1901-2 {Agricultura 
Statistics) shows so little difference between the returns for unirrigated as 
compared with irrigated, that the latter may be disregarded. The yielc 
for unirrigated land comes to 1,522 lb. to the acre. The districts thai 
show the highest yield are Santal Parganas (2,739 lb.) and Manbhun 
(2,447 lb.). Mukerji {Handbook Ind. Agri., 1901, 249-53) states tha 
“ 5 to 8 maunds of grain per acre is considered a fair peld, but 30 to 4( 
maunds are sometimes obtained.” 

Maize cultivation may be said to manifest three phases:—(1) the home 
stead cultivation im Lower Bengal, to produce green cobs : (2) the cultiva 
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tion as a staple food-grain on the hilly tracts, such as Chota Nagpur ; and 
(o) the cultivation in Bihar, which differs in no essential from that in the 
greater part of the United Provinces. The method of cultivation described 
y Basil (^n. Lokardaga, 1890, pt. i., 65-6) may be considered typical 
for the hilly parts of the Lower Provinces. Two varieties are there dis- Varieties, 
tinguished, a dull yellow and a red. It requires a rich soil and is usually soils 
grown tor two to three successive seasons on the same plot, followed by some 
cold-weather crop Hke mustard. In June-July the land is ploughed and seasons, 
the seed sown broadcast, 4 to 5 seers per acre, and buried by a light plough¬ 
ing. The field is then weeded and hoed two or three times from June 
to August, and the cobs ripen from the middle of August to the middle 
of Septeniber. If they are to be roasted and eaten, they are picked a 
fortnight before ripening (Basu). According to Mukerji, ‘‘the value of 
a 5 to 8 maupds’ crop is only about Rs. 10. An acre (if ravages of Profit. 
jackals are prevented) may produce 20,000 green cobs. If these are sold 
at an ^erage price of 8 cobs per pice, the produce of one acre may come 
up to Rs. So to Rs. 40.” [Cf. Grierson, Bihar Peasant Life, 1885, 223-4 * 

Banerjei Agri Cuttach, 1893, 77; Roy, Crops of Bern., 1906, .^1-4 ,* 

Libpur Exper. Farm Repts.] 

Assam.—The area in 1905-6 was 1,300 acres, chieffy in Nowgong and Assam* 
bylhet, but it is nowhere grown to any appreciable extent. In Cachar, 

Darrang and Sibsagar it is said to be grown in small patches, chiefly by 
foreigners. ^In the^ Khasia, Jaintia, Garo and Lushai bills, B. C. Allen 
states that it is either grown in garden ground or is sown in the potato 
fields at the time when the tubers are earthed up. It is usually sown in 
April and May and ripens in August and September. The maize fields Season, 
are well hoed and treated with manure ” {Assam DisU Gaz., 1906, x., 72-3). 

Vnited Provinces.—The area in Agra in 1905-6 was 1,374,267 acres, u. Prov. 
and m Oudh 796,976 acres. The average outturn for the provinces for the 
years 1897—1902 is stated to have been 950 lb. per acre. The acreage in 
the chief districts during 1905-6 was as follows :—^pra—Meerut, 121 307 • 

Districts Balandshahr, 120,481; Gorakhpur, 115,587; Ahgarh, 97,905; 

Jaunpur, 88,216; Saharanpur, 83,054; Bareli, 78,936; Etah, 65,745, 
etc. In Ow^A—Bahraich, 255,914; Gonda, 206,471; Kheri, 96,487, etc. 

Maize is one of the crops which has for many years been systematically 
studied at the Cawnpore Experiment Station, and much valuable informa¬ 
tion relative to the varieties grown, the manures used and the seasons of 
sowing and reaping, will be obtained by referring to the voluminous annual 
reports.^ The account given by Duthie and Fuller {lx. 22) may, however, 
be considered typical of the ordinary Native methods. It is a Tcharif crop EMrif. 
sown, as a rule, when the rains break, and harvested at the end of August. 

If the cobs are to be sold as vegetables they are pulled while green; other¬ 
wise they are left till the leafy envelopes surrounding them are dry and 
shrivelled. Generally it is cultivated alone, but sometimes '' cucumbers 
are grown between the lines. It is not uncommon, too, to mix a certain 
proportion of the lesser millets {JmTcuni and mandwa) and a little pulse 
{urd)F The average outturn for the provinces, Duthie and Fuller estimate onttam. 
at 10 maunds fo| unirrigated and 14 maunds for irrigated maize. 

With regard to the Cawnpore experiments, an interesting summary 
of these is given by Mr. Subbiah, Principal, Cawnpore Agricultural School 
{Dept Land Rec. and Agri. Bull, mi, No. 16), to which the reader is 
referred. He there states that “ since 1895 outturns ranging from 30 to 
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35 maunds of grain Lave been repeatedly obtained on a number of plo 
and occasionally as much as 40 maunds and more.” Regarding varieti 
he remarks that about eighteen American and the two common Noi 
Indian varieties have been tried at the station with a view to test th 
merits as regards hardihood, productiveness and suitability to the climj 
of North India. The results of these trials showed that American variet 
could be grown without any difficulty the same year the seed was importe 
that one or two Americans might excel the Indians in productivenes 
but that, taking everything into consideration, the two country variet 
are the best for our present local conditions ; that much better practi 
results could be immediately achieved by improving these two variet 
by a careful selection of seed, etc.; and that with the light-yellow coun 
variety as improved at Cawnpore the best results that the Ngrth Ind 
climate and soil would admit of might be attained within a few year 
Subhiah further states that to secure yields approaching tEiose obtained 
Cawnpore, the agents at the cultivator’s disposal are (a) regular spac 
of each individual plant; (&) selection of seed or using Cawnpore ma 

• (c) two diggings between the crop in addition to the usual weed 
and earthing; (d) one or two waterings during breaks in the rains t, 
occur in most years ; (e) liberal manuring ; (/) either deep ploughing 
digging with pjiaora before sowing.” 

By the ordinary method of cultivation he estimates the cost per a 
to he Rs. 13-13 and the normal produce 13 maunds, worth Rs. 22- 
giving a profit of Rs. 8-15 ; by the Cawnpore method, the cost is Rs. 31- 
outturn 35 maunds worth Rs. 61-4, giving a profit of Rs. 29-8. 

lOf, Wright, Mem. on Agri. Cawnpore, 1877 ; Duthi© and Fuller, Field 
Garden Crops, l.c. 21-4, t. v. ; Leather, Exper. on Wheat and Maize at Ca 
pore. Dept. Land Itec. and Agri. U. Prof. Bull., 1900, No. 9; Nevill, Dist. i 
U. Frov., 1903-6 (many passages) ; Bepts. Bot. Oard. Sdharanpur ; Cawn^, 
Exper. Farm Bepts.] 

Centrai Provinces and Berar.—The area in 1905-6 was 134,329 a( 
in the Central Provinces, and 2,445 acres in Berar. The chief district 
the former are Chhindwara, Mandla, Betul, Bilaspur and Jabbalpur; in 
latter, Wun and Buldana. Practically no information is available reg£ 
ing the cultivation of the crop. The' Nagpur Experimental Farm Rep 
deal only with the efforts to acclimatise xAmerican races and races fi 
other parts of India. 

Panjab and North-West Frontier.—The area in 1905-6 was 896, 
acres in the Panjdb and 341,862 acres in the North-West Frontier, In 
Panjdb the area would appear to be declining. For the five years enc 
1901-2 the average outturn for the Paiijab is stated to have been 1,13*: 
per acre irrigated and 841 lb. unirrigated; in the North-West, 1,66£ 
irrigated and 583 lb. unirrigated. From returns submitted from var: 
districts it was calculated in the Dictionary that an average yield for 
province would be about 886 lb,, or 10^ maunds per acre. In the Par 
the districts with largest acreage were Kangra, 140,585 ; Hoshiarj 
118,853; Jalandhar, 83,204; Gurdaspur, 59,808; Sialkot, 54,4 
Ludhiana, 54,228 ; Ferozpur, 52,627 ; Amhala, 52,405 ; Lahore, 42,C 
Amritsar, 42,013, etc.; in the North-West—Hazara, 162,699, 

Peshawar, 130,002. ^ ^ 

In a volume entitled Selections from the Records of the Financial Com- 
sioneFs 0§ce (1887, No. 36, 780-836), the subject of maize cultivatio 
the Panj4b was fully discussed. The periods of sowing and reaping ^ 
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greatly. Speaking generally it is a kharif crop in the plains, sowing being Kitarif. 
dependent on the rains taking place, usually from June to August. The 
crop begins to bear green cobs (from the earliest sowing) in August, and 
ripe grain (from later sowings) in September, October or even November. 

On the hills the sowings are generally much earlier, and the higher reaches 
are earlier than the lower. In Hazara, Kullu and Simla, for example, 
early sowings are in April and May. _ While these are the general prin¬ 
ciples, remarkable variations occur in some districts, such as Rawal¬ 
pindi, where there are two widely different crops that correspond very^ 
nearly to the khanf and rahi seasons. \_Gf. Lawrence, Valley of Kashmir, Rabi. 

1895, 336-7 ; Settl. Reps, and, List. Gaz., Panjab and N.-W. Frontier ; 

Reps. Govt. Agri.-Hort. Gardens, Lahore.'] 

I -S'aA—The area in 1905-6 was 158,115 acres in Bombay; Bombay 

I, 400 acrfes in Sind. In Bombay, Panch Mahals claims two-thirds of the S'nd Sind, 
total area, 110,950 acres, and in Sind about two-thirds of its total are con- 

fined to Karachi. Mollison (Textbook Ind. Agri., iii., 52-3) describes the 
cultivation in Panch Mahals and the Deccan. In the former he says 
“ it is grown either as a rain or late irrigated crop.” With sufficient rainfall 
It does best on the rich brown soils of the district, recently brought under soiia. 
cultivation, but rice land also suits the crop. It is usually grown alone, 
and requires a soil deeply and carefully tilled. The land is liberally 

May. “ The crop tests of the Presidency show that Soosons. 

J. 0 to 15 ib. per acre of seed is the ordinary rate.” It is harvested when 

1 Panch Mahals an average crop may he estimated at Tidd. 

1,200 to 1,500 lb. per acre.” In the Deccan it is often grown for fodder 
“ A heavy crop will yield over 20,000 lb. of green fodder per acre.” The 
cost of cultivation Mollison estimates at Rs. 13-6 per acre. fCf. Exner 
Farm Eepts., Bombay.'] " 


Madras and Mysore.—The area in 1905-6 was 76,377 acres in Madras ; 
231 acres in Mysore, but this represents a great contraction, the average 
being about 2,000 acres. The area in Madras also shows a decrease on 
previous years.^ The largest acreages were in Guntur, 37,237 ; Tanjore 
14,059 ; and Kistna, 12,897. Maize does not appear to be a crop of much 
importance in South India, and it is better described as a plant of gardens 
rather than of fields. [Gf. Cox, Man. N. Arcot, 1895, i., 269.] 

Burma. There were 94,942 acres under the crop in Upper Burma in 
1905-6 ; 18 003 in Lower Burma. In Upper Buima the diief districts 
are ordinarily Magwe, Pakokku, Myingyan, Minbu, Yamethin and Meik- 
tila; and m Lower Burma, Thayetmyo, There is little information 
available regarding cultivation. It appears to be most frequently grown 
as a mixed crop. Parlett {Settl Reft, Sagaing Dist, 1893-1900) states 
that it^is common all over haing lands, as arule sown sparsely in among 
fegya. _ Harvest, he states, is usually completed by April 1, and the cost 
ot cultivation is estimated at Es. 2*50 per acre. [Of. Settl Oper. Rents - 
Repts. Dept. Land Rec. and Agri.] ^ ‘' 

BCONOMW and mDUSTRIAL.^The chief uses of this cereal are as 
an article ot human and cattle Food— the stems and leaves being also 
valued as Fodder. It is mainly in Upper India that the ripe grain is 
reduced to a floiir and made into bread. In some parts of the country it is 
^ound into meal and eaten as porridge, known as lapsi or gathd in Bengal. 
But, as already stated, the green cobs are extensively eaten after being 
roasted or boiled. The ripe grain is also often parched'and eaten as a mid- 
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day meal. The preparation known in Bengal as satu is the parched grain 
reduced to flour, much as in other parts of India satu is the flour of parched 
grain and barley mixed. The straw of the ripe crop is not of great value 
as fodder (except for elephants), but reaped in a green state it is very 
valuable. Both in Europe and America, Indian-corn is largely employed 
in the production of special articles of food that difler in some cases but 
little from the ancient satu of India; these bear the names Hominy, 
Maizena, Polenta, Indian-corn flour, etc. 

In the United States it is perhaps but natural that a fuller knowledge 
and more complete utilisation of maize should have been attained than in 
India. Next perhaps to cotton, maize is the most valuable crop grown in 
the States, and the utilisation of its various by-products has given rise 
to numerous flourishing industries. A full account of these is given by 
Wiley (U.S. Deft. Agri. (Chemistry), Bull., 1898, No. 50). Thf grain is 
starch or Starch largely employed in the manufacture of Starch and Starch Sugar or 
Sugar. glucose, which in the United States is extensively employed in the manu¬ 

facture of whisky and alcohol (Hanausek, Micro. Tech. Prod. (Winton 
and Barber, transl.), 1907, 40-1). A sugar is also prepared from the juice 
of the sifcems {D.E.P., vi., pt. iv., 332). Recently the waste material from 
Rubber. the manufacture of glucose has been utilised in the production of a Rubber 

said to have both the resiliency and wearing power of genuine Para rubber, 
oa. Erom the germ of the seed is obtained by expression a valuable Oil, used 

for lighting, lubrication, soap-making, and as a salad oil. Among minor 
uses it may be mentioned that the pith of the stalk “ has been used with 
Battleships. the greatest success in the construction of battleships in the American 
Navy, the compressed blocks being placed between the two walls of 
armour.” The pith is also ‘‘ easily nitrated into all the various forms of 
material commonly made from cotton,” and is said to have “ many ad¬ 
vantages over cotton for nitrating purposes, especially in the manufacture 
of explosives of all kinds, by reason of its more perfect keeping qualities ” 
(Wiley, l.c. 27). Finally the stems, leaves and spathes are used in the 
manufacture of Parer which is spoken of as suitable for bank-notes, while 
the residues from the manufacture of starch, glucose, whisky and alcohol 
are utilised in the production of a special article of Cattle-rood. 
“ Formerly it was the custom to employ these waste matters in the moist 
state, but in most parts of the country this method has been superseded 
by the method of drying the residues and selhng them in the anhydrous 
condition. In this state they are much more easily transported, the 
objectionable odours which were the predominant characteristic of the moist 
foods are removed, and the wholesomeness of the food is in every way 
promoted” (Wiley, Z.c., 25, 30). Similarly a special preparation of the 
whole plant, except the root and ear, is discussed by Wiley under the name 
“Maize Stover.” of “ Maize Stover.” As has before been intimated, this fodder is often 
fed in the coarse state without any preparation whatever. In this con¬ 
dition a very large percentage of it is wasted, the cattle eating little except 
the blades and perhaps some of the smaller and tenderer parts of the stalk. 
In the older parts of the country, it is now becoming quite general to have 
the maize stover finely shredded before being fed. This not only increases 
Manure. the quantity which becomes available for feed, but also leases the manure 

in a much better condition for spreading on the field.” 

Trade. TRADE. —^Unfortunately no information of this nature can be fur¬ 

nished. Jackson {Comm. Bot. l^th Century, 47-8) mentions that th€ 
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imports of Great Britain came to 444,453 cwt. in 1856, and by 1889 had British Traffic, 
expanded to 36,203,069 cwt. The traffic continued to expand, and in 
1899 stood at 66,741,350 cwt., valued at £12,978,025, but in 1903 it 
declined slightly, to 50,099,328 cwt., valued at £12,465,583 ; in 1904 to 
42,897,880 cwt., valued at £10,247,134; in 1905 to 42,101,210 cwt., 
valued at £11,034,748; and in 1906 stood at 48,685,200 cwt., valued at 
£11,972,694. About one-half conies from the Argentine, a little less from .Axgentiao 
the United States, and the balance from Boumania, Canada, Bnssia and 
British East Indies, in the order named. The Indian traffic in maize 
appears under the designation of ‘‘ other sorts of grain and pulse,” but as 
the foreign exports in these collectively are comparatively unimportant 
and, moreover, fluctuate extremely, they may be disregarded. In 1904-5 
the total exports under this heading came to 1,691,672 cwt., in 1905-6 
to 112,042 cwt., and in 1906-7 to 21,226 cwt. The imports of maize taken 
by Great Britahi from India are returned as 206,900 cwt. in 1904 • 917 700 Brom India, 
cwt. in 1905, and 23,800 cwt. in 1906. 

The following are the average wholesale prices (minimum and maxi- prices. 

mum) of maize per 10 maunds in the various provinces of India for 1905 :_ 

Bengal, fx-om Bs. 18*65 in Bhagalpur to Bs. 21*05 in Patna; United 
Pbovinces, from Bs. 18*12 in Shahjahanpur to Bs. 26*29 in Aligarh; 

Panjab, from Bs. 16*78 in Ferozpur to Bs. 21*58 in Multan, 

[Of. Bauhiri, Theat. Bot,, lb58, 488-99 ; Bentham, Bev. of Targioni-Tozzetti, in 
JouT7i. Hort. Soc., 1855, ix., 137 ; De Candolle, Orig. Cult. Plants, 1884, 387-97 • 

Asa Gray, Scient. Papers, i., 1889, 313 ; Pharmacog. Pnd., 1893, iii., 579-86 • 

Cent. Exper. Farm, Dept. Agri. Ottawa, Bull., 1891, No. 12 ; Agri. Ledg., 1892' 

No. 1, 2 ; 1895, No. 10, 155, 172 ; 1898, No. 8, 279 ; 1900, No. 22, 218 ; 1903 
No. 7, 151, 156, 192 ; Journ. Agri.-BorL Soc. Ind., 1896, x., 526-32 ,* Journ. 

Board Agri., 1898, v., 329-95 ; Thorpe, Diet. Appl. Che^n., 1898, i., 490 ; Wiesner 
Die Rohst. des Pflanzenr., 1900, i., 599-601 ; Bloimt and Bloxam, Chem. for 
Engin. and Manuf., 1900, ii., 186, 216, 233 ; Jowm. Soc. Chem. Indust, (many 
articles); Buggar, V.S. Agri. Exper. Station Rept, Alabama, 1905, No. 134 
Scherffins, Kentucky, 1905, No. 122 ; Halsted, New Jersey, 1906, No. 192 ; Lock, 

Stud, in Plant Breeding in Tropics, in Ann. Roy. Bot. Card. Peradeniya, 1906* 
iii., pt. ii., 95-176.] 


ZINGIBER OFFICINALE, FI Br. Ind., vi., 246; 

Boxb., in As. Res., 1810, xL, 346 ; Semler, Trop. Agrih., 1900, ii., 360-71; vi., pt.’iv., 
Prain, Beng. Plants, 1903, ii., 1045 ; Scitamineje. Ginger; plant = adrah 
add, die, allam, khyen-seing, etc.; and root = smth, sMM, adhruka, sdnt, 
zangzaUl, shuhku, inji, vana-sunthi, hasisunthi, chukka, inchi, ginsi-khiav, 
gin sin, etc. It is not known in a truly wild state, but is doubtless a Habitat, 
native of tropical South-East Asia. Introduced into the West Indies 
(Jamaica), Africa—the warmer parts of both worlds—and now cultivated 
in most tropical countries. 

History.—Ginger is known to have been cultivated in India and China for History, 
many centuries. Its most general Chinese name is Jciang. Bretschneider tells China, 
us that “ Confucius was never without ginger when he ate.” It is mentioned in 
the Id Ki, among the articles of food there enumerated. Turning to India, the India, 
word “ ginger ” is generally believed to come from the Sanskrit “ sringavera,''^ 
through the Arabic zanzahil,^^ and from the same source was doubtless derived 
the corresponding Greek name ‘‘"’zingiber.^' Knowledge in the tuber seems, 
accordingly, to have reached Europe md Africa and Arabia, and to have been 
very ancient in liiidia. Bioscorides describes the country of ginger, and gives 
the distinctive features of the best kinds. Galen, Paulus iEgineta and other 
Greek and Boman authors give full details of the medicinal virtues of the drug, 
and are followed by the Arab medicinal writers, such as Mesua, Serapion, Avi¬ 
cenna, etc. Coming down to more recent times, Marco Polo (13th century) 
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{Travels (ed. Yule), ii., 312) was familiar with both the fresh and preserved 
root; he specially mentions Coilum (the modem Quilon) in Malabar as affording 
the best quality. This appears to have been known to the merchants of 
the Middle Ages as “Colombino,” or “Coilumin,” a term that became a little 
later “ Columbine ” ginger. Three names that denote countries of supply 
are constantly mentioned—namely Belledi, Colomhino and MeccMno. The 
helledi or halladi came from various districts of India, mecchino from Mecca, and 
colomhino from Quilon. The word halladi seems to be an exact equivalent of 
desi, and to mean “ country,” and ultimately denoted a common or inferior 
article. Rashiduddin speaks of the exports of haladi ” from Gujarat, and Nicolo 
Conti, who travelled in India in the early part of the 15th century, remarks that 
in the neighbourhood of Pacamuria and Kelly, two cities of the west coast, there 
“ grows ginger, called in the language of the country, heledi, geheli and 
Barbosa mentions ginger as exported from Calicut in the beginning of the 16th 
century. So also Garcia de Orta, who wrote in 1563, and again Linschoten, in 
1598, give long, interesting accounts of it. In the following century T^rry (1656) 
says that it grows “ almost in every place ” in the southern part o± the Great 
Mughal’s territory; Mandelslo (1662) that it is found abundanstly in Gujarat; 
and lastly, Tavernier (1676) refers to its prevalence in the kingdom of the Great 
Mughal. From these and such-like accounts by travellers in India, it may be 
inferred that ginger was already well known and a trade established in it even in 
the early Middle Ages. [Cf. Pauliis JBgineta (Adams, transL), iii., 123 ; Nicole 
Conti, And. in 15j5i'i Century (ed. Major), 6 ; Vertomannus, Travels, 1503, in Hakl 
Voy., iv., 577 ; Barbosa, Coasts E. Africa and Malahar (ed. Hakl. Soc.), 220-1 ; 
Garcia de Orta, 1563, Coll,, xxvi.; also in Ball, Proc, Boy. Ir, Acad,, 3rd ser., 1889- 
91, i., 411 ; Acosta, Tract, de las Drogas, 1578, 259 ; Linschoten, Voy, E, Ind. 
1598 (ed. Hakl. Soc.), ii., 78-80; Pyrard, Voy. E. Ind., etc. (ed. Hakl. Soc.), ii. 
356, etc. ; Clusius, Hist. Exot. PI., 1605, 212 ; Terry, Voy. to Ind., 1655, 92 
Boym, FI. Sin., 1656, v. ; Ligon, Hist. Barbados, 1657, 79 ; Piso, Mant. Arom. 
in ind. XJtri. re Nat. et Med., 1658, 189-91; Mandelslo, Travels, 1662, in Olearius 
Hist. Muscovy, etc., 85 ; Tavernier, Trav. in Ind. (ed. Ball), 1676, ii., 13 ; Milburn 
Or. Co7nm., 1813, ii., 209.] 

CULTIVATION- —Tlie plant is cultivated all over the warmer anc 
moister parts of India, up to an elevation of 4,000 to 5,000 feet in th( 
Himalaya. The cultivation is one on which much care and labour ar( 
bestowed. The soil must be rich, but neither too heavy nor too light, anc 
the amount of moisture must be carefully regulated. Manure is freel] 
used and weeding carefully and frequently carried out (Nicholls, Textboo) 
Trop. Agri., 1892, 194-6). 

Bengal- —Ginger is said to be largely grown in many parts of th( 
province, but no statistics of area are available. Buchanan-Hamiltoi 
{StaL Acg. Dinaj., 186) gives many interesting particulars as to method, 
of cultivation, yield, etc. In Eangpur it might be said that ginger anc 
tobacco, taken together, constitute the second most important crop, jutt 
being first and rice third. According to Eoy, a fine sandy loam is mos 
suitable, and the crop follows a kachu (Colocasia antiquorum, p. 398) o 
a pulse crop. The land is prepared by repeated ploughings from th^ 
15th February to the 15th April, then levelled and water-channels du| 
along and across the fields. “ Well-rotted cow-dung at the rate of lOt 
maunds per acre is applied at the time of the first ploughing. Ii 
August-September the plants are top-dressed with 6 maunds o 
mustard-cake and 6 maunds of castor-cake per acre.” “ The rhizome 
preserved from the previous year’s crop, cut into pieces about 3 inche 
long, are planted out at the rate of 12 maunds per acre. They ar 
planted in parallel furrows drawn 15 inches apart andf* about 8 inche 
apart in the furrow, at right angles to the subsidiary water-channels.' 
The field is frequently hoed and weeded and irrigated twice a mont! 
during the cold season if there be no rain. The rhizomes are dug u 
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from OctoDer to Maren. ' The average 3deld is 40 to 60 mauiids per Harvest, 
acre.” [C/. Sen, Eep. Agri. Stat. Dacca, 1889, 41 ; Banerjei Agri. 

CuUaeJe, 1893, 103 ; Roy, Crops of Bengal, 1906, 157-8.] 

. Cnited Provinces.—Ginger is extensively grown in all hotter valleys tJ. Prov 
in Kurnaon. A piece of ground not liable to he hooded is selected and 
protected from excessive rainfall by trenching round the upper side The 
soil is well hoed and manured and the ginger planted in furrows in April. Seasons. 

The whole field is then covered ivith leafy branches kept in place by 
bamboo or wooden poles. The rhizomes are gathered in February. 

Pan/i*.—As in the United Provinces, ginger cultivation is carried on Paniab 
chiefly in the lower hot valleys of the Himalaya. The rHzomes selected 
for plaating are preserved in heaps covered with cow-dung. The land is 
ploughed at the end of June or beginning of July, divided into beds, and 
saturated with water. Leaves are applied as in Kumaon, but a layer of Manure, 
manure IS placed over the leaves in addition. After the rains cease 
artificial irrigation is necessary from October to January. In January Seasons, 
the rhizomes are dug out and removed to another place for a month, after 
which they are exposed, to the sun for a da}’", and are then fit for use. A 
bigha is stated to require 8 maunds of ginger to plant it, and Weld's 32 Yidd. 
maunds in a good crop. 

BomA«y.-~According to the Season and Crop Report, there were 596 Bombay, 
^res under ginger in 1905-6, chiefly in Thana, Surat, SaUra and 

-^gri., iii., 182-6) has recently described 
luily the methods of cultivation. It grows to great perfection on the 

deep, alluvial, sandy loams (gorddu) of Kaira and Baroda. The garden Sons, 
land of burat, m which the crop is important, is somewhat heavier but of 
the same general character and consistence. In the Thana district, where Districts 
the ramtall is heavy, the crop is only grown in the strip of deep, sandy soil 
which frmges the coast in the Mdhim and Bassein Tdlukas.” 

In TMna, ginger is rotated with betel vines, plantains, and sugar- Asaoemted 
cane. In Northern Gujarat it is rotated with a number of other garden o^ps* 
crops, such as sugar-cane, surans, turmeric, onions, garlic, chillies, hrinjaU, 
cabbages, metU etc. Most of these crops are found in different patches 
in the sa,me garden in a single year.^’ 

. in Th^na is grown alone. In Northern Gujarat, a thick 

sprinkling of guvdr is sown with the crop. Yams are planted at the corners 
of the beds and along the hdndhs which separate the beds, or, instead 
of yams, turmeric may be so grown.^’ Mollison then describes in detail 
the methods pursued in Kaira, for which the reader is referred to the 
original. Planting the sets takes place in May or early in June before the Seasons, 
monsoon breaks, and Mollison estimates that about 77,000 sets are required 
per acre, varying in weight from about 1,200 lb. to 2,000 lb. The crop is 
ready for harvest by November or December. Under favourable con- 
1 ions, an acre may yield 12,000 lb. of dry cleaned rhizomes. The sun- Xieia. 
dried Partially cleaned rhizomes are sold by the cultivators to dealers at 
to 50 lb. per rupee in ordinary seasons. Selected pieces of rhizomes 
after storage for several months are worth as sets for replanting about 
^0 ib. per rupee. A crop test which was taken in the Surat district in good 
garden-land in' 1895-6 gave for a mixed crop of ginger and turmeric the 
ollomng outturnginger, 8,337 b. per acre; turmeric, 3,564 lb. per 
acre. estimates the cost of cultivation in Surat at Es. 183 per Oost. 

acre. In the Pharmacographia Indica mention is made of many qualities 
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of ginger. One variety found in gardens in tlie Honkan lias a darke 
colour tlian the ordinary ginger and somewhat of a zedoary flavour ; it i 
known as Icala^ald or black ginger.” [Cf. Repts. Dept, Land Rec, an 
AgrL, Bombay ; Crop Exper., Bombay.} 

Madras.—-The best Malabar ginger, spoken of so highly by Linschotei 
is said to be the produce of the district of Shernaad to the south of Calicu 
The soil is a rich red earth, and cultivation generally commences abor 
the middle of May, after the ground has been thoroughly ploughed an 
harrowed. At the commencement of the monsoon, beds are formed, an 
on these, holes are dug and filled with manure. Cuttings of the rhizome 
are placed in the holes and the beds covered up with a layer of leaves. . 
fair supply of rain is necessary, but, as inundation entirely ruins the cro] 
great care is taken in draining. The rhizomes are dug up about i^ovembe 
There are no statistics available relative to area or outturn. 

PUBPARATJON AND USES .— The rhizomes are dug out witS. a small han( 
pick and then consigned to a dealer, who sells them as fresh ginger or conver 
them into sunth (dried ginger). The pieces of rhizomes are known by spice deale 
as “races” or “hands.” Nicholls [Textbook Trop. Agri., 1892, 196) describes t'v^ 
methods of drying the rhizomes after they have been dug out, viz. they may 1 
plunged into boiling water for some minutes and then di'ied in the sun, or th( 
may be scraped with a knife till the black outer skin is removed and then su 
dried. The former is "known as “unscraped,” “coated,” or “black’’ ginger, tl 
. latter as “ scraped,” “ uncoated,” and “ white.” Uncoated Cochin ginger 
reputed to be the best kind produced in India. Mollison thus describes the pr 
paration in Surat: “ The first operation in ^wn^/i-making is to soak the partial 
cleaned rhizomes in water. This with rubbing cleans the rhizomes, and at 
softens them. The soaking facilitates the removal of the outer skin. It 
scraped off with a shell or broken piece of earthenware. The scraped ginger 
now washed and exposed for three or four days to the sun on an ordinary thres 
ing-floor. The ginger is thus bleached and dried. It is now^ rubbed by han 
The object is not clear. The operation is done carefully, so that the shoots a 
not broken. The ginger is then bleached in the sun for three or four days, ai 
again hand rubbed. It is now steeped in water for two hours, and exposed on 
clean floor to the sun until it gets dry. When dry it is rubbed on a coarse do 
or coarse sacking. This removes any outer skin not previously removed 1 
scraping. The sunth is now I’eady for market. The cost of 5 w?i^?i-making is abo 
Bs. 3 per hhandi of 20 maunds of green ginger.” 

Ginger has long been known both to Hindu and Muhammadan medicir 
and its uses in European Medicine are well known. It is sold in almost eve 
bazar throughout India, and is largely employed as a condiment, especially 
the preparation of curries. Gildemeister and Hoffmann [Volatile Oils, 19C 
313-5) give particulars of the ginger Oil trade. ^ The rhizome is also pickl 
and an excellent preserve made by cooking the fresh young rhizomes in syrn 
The manufacture of ginger-beer and ginger-ale forrns a large portion of t 
mineral water trade in England and the States.^ Besides being used as a spi( 
confection or medicine, ginger is thus used in gingerade, ginger-ale, ginger-bei 
ginger-brandy, ginger-wine, gingerbread, ginger lozenges and ginger essen* 
So-luble essences are required in the manufacture of most of the liquors, etc., 
which ginger becomes an important ingredient. The traffic in Jamaica r 
bleached ginger is very considerable. [Cf. Pharmacog. Ind., iii., 420-5; Warii 
Bazar Med. Ind., 1897, 69-70 ; Parry, Chem. of Essential OiU and Artif. P 
fumes, 1899, 136-7 ; Dhargal Ker, Notes on Therap. of Indig. Veg. Drugs., 18{ 
64 ; Butt, Mat. Med. Bind., 1900, 253-5 ; Blyth, Foods Compos, and Anc 
1903, 25 ; Journ. Agri.-Hort. Soc. Ind., 1902, xii., n.s., 85-7 ; Ghosh, Tre 
Mat. Med., 1904, 656 ; Leach, Food Inspect, and Anal., 1905, 345—50.] 

TRADE.—Thei Indian internal trade in ginger is fairly large ai 
important. During tke five years 1901-2 to 1906-7 tlte total transg 
tions by rail and river averaged 90,639 cwt., amounting in 1906-7 
86,211 cwt. Tbe largest quantities in that year were exported fre 
Eastern Bengal and Assam with 20,009 cwt. (almost all to Calcutt 
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followed bj Bombay Port, 13,110 cwt. (to Bombay Province, Central 
Frounces and Berar, Panjab, United Provinces, Eajputana and Nizam’s 
Temtoiy); Panjab, 10.728 cvrt. (to Karachi, United Provinces, etc.); 

Madras, 0,648 cwt. (to Madras ports); United Provinces, 10,002 cwt. 

(to the Panjab and Bengal). 

Similar^, by coast the exports in 1905-6 amounted to 2,634,020 lb.. Exports, 
y great bulk of these coastwise exports went 

rom Madras, viz. 1 984,040 lb., and were consigned chiefly to Bombay, 

VIZ. 1 90w,w94 lb. Bombay is the only other exporting centre of any 

exports in the same year amounted to 

587,461 lb. 

Turning to the foreign trade, the following have been the quantities Eoreisn 
Extort^ for_ the six years 1901-2 to 1906-7 :-1901-2, 5,75^616 lb.. Trade® 

To 7,397,702 lb. and Rs. 16,59,499 ; 1903-4, Es^orta. 

r ^ o irA ^^’^l.OSS ; 1904-5,11,164,019 lb. and Rs. 19,26,784 ; 

190o^, 9,809,174 lb. and_ Rs. 12,52,740 ; and in 1906-7, 5,415,531 lb. 
and 9,67,209. Analysing tbe figures for the last year, we find that 
teom Bombay there were exported 2,314,778 lb., from' Madras 2B32,038 
Ib_., and from Bengal 1,068,620 lb. The chief markets were the United 
Kingdom which received 1,565,020 lb.; Aden, 1,517,696 lb.; United 
States, 960,801 lb.; Arabia, 378,544 lb.; Ceylon, 242,373 lb.; and 

^1? 1 ^ similar period the Imports -were imports. 

Rs. 1,68,313; 1902-3, 664,041 lb. and 
Rs. 1,29,036 ; 1903-4, 2,104,746 lb. and Rs. 3,41,204; 1904-5, 874,625 

onr-T 1 Ao^olf IT = lb. and Rs. 1,35,876 ; and in 

1906 7, 1,0^6,344 lb. and Rs. 1,70,421. These quantities come almost 

o‘Tr Japan and China, which contributed in the last year (1906-7) 

870,360 Ib. and 117,820 lb. respectively, and go chiefly to Bombay and 
Bengal, which imported 824,561 lb. and 187,560 lb. 


1902, 180-O; Cooke, FI Pres. Bomb., 1903, i., 240-1; Prain 
Beng. Plants, 1903, i., 333-4; Brandis, Ind. Trees, 1906, 169-72 • Rham- 

NACE^. A genus of trees or shrubs, of which some 18 species are 
natives of India. 

^ Z. Jujuba, iawA ^ The Indian Jujube or Chinese Date, Mr, bor, bur, IcM 
yanumjan, dedhaori yanum, ringa, ftbang, khalis, elandap, yellunde, karkandhavu, 
zt, etc. The cultivated form is known as pewandi, pendi 
^ iharheri (Duthie, FI Upper Gang, Plain, 1903, 

Rafted 6er is called poyndz. Burkill {MS. Notes on Tour in Rohtak) 
remarks on four kmds extensively grown, viz. umari, nasuk, pe^idi and kutiai 
"^hat it IS one of the commonest fruit trees of the villages 
of Western India. A moderate-sized deciduous tree, "‘distinctly wild in the 
forests of the Siwahks and Sub-Hiinalayan tracts of the Panjdb and United 
wlfo ^ Deccan and in Upper Burma and Ceylon in dry 

^ mostly cultivated or run wiid^* (Gamble) ^ 

18 said to be iised for T^nino in Northern India, Bombay, Madras 
nd Buraa. In Chota Nagpur it is similarly employed, but along with the 
^ 1 * IS thrown into indigo-vats to aid in precipitating the 

foccda. Hooper (Agrt. Ledg., 1902, No. 1, 20) states that a sample of bark from 

tannin, and a sample of thick root examined at 
Dehra Dun gavd^*6 per cent., while some thin roots afforded 9*3 per cent. Most 
parts of the tree are employed m Native Medicine. The fruit of the wild ber, 

Jchlletr^Z^^<?^^> cultivated one almost in any season 

(Collett, JrZ. Stni., 1902, 90)—-resembles the crab-apple in flavour and appear¬ 
ance, and 16 much eaten, as well as that of most species by the poorer cksses; 
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in fact, in times of scarcity these fruits are specially prized. By cultivation 
is greatly improved both in size and flavour, and there is great variety amoi 
the ciiltivated forms. According to Marshall Woodrow, “ the best are elliptic; 
two inches in length by one in thiclmess and are propagated by inarching 
budding on seedlings of the common sort.” The xmripe fruit is pickled ; t 
ripe pulp is dried, mixed with salt and tamarinds, to form a condiment or 
made into ehutnies. The kernels are' also eaten, and the leaves constitute 
useful Fodder for cattle and goats. The Wood is hard and reddish in colox 
weighing on an average 48 lb. per cubic foot. It is largely employed in ordina 
constructive work and has been recommended for fixrniture. It is also said 
make excellent Charcoal. The lac insect is commonly reared on the tree (s 
Tachardia lacca, p. 1057), and it is one of the food-plants of the tasar silkwoi 
(see p. 1005), while in x4ssam the e.ri silkworm is sometimes fed on it as well (s 
Silk, p. 1012). [Cy. Baber, Memoirs, 1519 (Leyden and Erskine, transl.), 32 
Garcia do Orta, 1563, ColL, xxviii.; also in Ball, Froc. Roy, Ir. Acad., 3rd se 
1880-91, i., 413-4; Prosper Alpiims, De PL xJSgypti, 1592, 8; Linsclmten, F< 
B, Jnd,, 1598 (ed. Hakl. Soc.), ii., 32; Thevenot, Travels in Levant, Indosk 
etc,, 1687, pt. ii., 117, and pi, ; Milburn, Or, Comm., 1813, i., 138»; Be Candol 
Oriq, Cult. Plants, 1884, 197-8; Fharmacog. Ind., 1890, i., 351; Moodeen Sher 
Mk. Med, Mad,, 1891, 108-9; Banerjei, AyrL Cuttack, 1893, 191; Camen 
For. Trees of Mysore and Coorg, 1894, 72-3 ; Rept. Oper. Dept. Land Rec. a 
AgrL, 1807-8, 19 ; Agri. Ledg., 1901, No. 9, 213, 221 ; Kanjilal, For. FL, 19' 
72 ; Wmodrow, Card, in Ind., 1903, 236-7 ; Firminger, Man. Card. Ind., 19' 
273 ; Rec, Bot. Surv. Ind., 1904, hi., 35.] 

Z. vulgaris, Lamk. The Common Jujube, titni- (or phitni-) her, Icandika, sim 
hdn, hdrj, ganyeri, sha 7 nor, a?nlai, relnu, a?idb, tinnctb, rdn-hor, etc. A lai 
shrub or sinali tree ”wild in the Panjab from the Indus to the Ravi; mx 
cultivated in the Pan jab, Kashmir, Baluchistan, etc.” (Gamble). 

The tree is chiefly important on account of its Fruit, which is very simi 
to that of X. jttjttbtt, being an oval pulpy drupe about the size of a plum, 
varies much and can be greatly improved by cultivation and grafting. I 
dried fruit is the jujube of Arabian and Persian works on Materia Medica, b 
has long been known as an article of commerce. The Indian market is suppl 
from China and the Persian Gulf, the Chinese fruit being preferred as it is lar 
and sweeter. In Europe it is used in the pi^eparation of syrups, confections i 
lozenges {pate de jufuhe) taken to allay cough. In order to ascertain the cc 
position and value of these fruits a consignment was sent to London in 19 
and a report was submitted by Bunstan {Imp. Inst., March 3, 1905). 1 

fruits "were chemically examined, but the results showed that they contained 
constituents to wdueh definite medicinal qualities could be ascribed. ^ The rep 
further adds that “ it was considered possible that confectioners might be a 
to make use of such materials for the preparation of candied fruit or in sc 
similar way, btit the absence of any peculiar flavour and the somewhat mawt 
taste of the pulp were considered insuperable difficulties by the firms to wh 
samples of the fruits were submitted for consideration from this point of vie 
Specimens "of the fruit wwe also submitted to dealers in cattle-food in the h 
that it might be used for mixing with ground pulse and similar produ^s s 
sweetening agent. The fruit was considered ^suitable for this purpose, but 
perts were of opinion that owing to its bulkiness it could not compete in i 
direction with similar products such as the carob bean. The report conclu 
by stating that there appears to be “ no immediate prospect of any commer 
outlets being formed for these dry fruits, but the inquiry will be continued, ; 
it is possible that some new development in trade may suggest a method for t 
utilisation in the future.” [Cf, Bentham, Rev. of Targioni-Tozzetti, m Jo% 
Hart, Soc,, 1855, ix., 165 ; Be Candolle, Lc. 194 ; Fharmacog, Ind., l.c, 3 
Lawrence, Valley of Kashmir, 1895, 79, 82 ; Agri. Ledg., 1902, No. 1, 20; He 
Rept, Prov. Ssu^clduan, China, 1904, No. 5, 17, 50, 54.] 
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This work being alphabetical, a complete index to the subjects dealt with 
becomes superfluous. In the pages that follow, therefore, will be found all the 
vernacular and other names mentioned in the text, as also cross references to subjects 
that might otherwise have escaped observation. Minor products that find positions 
in collective articles and do not therefore appear in their alphabetical positions 
are included in the index. Scientific names of unimportant products, such as 
species of bird;?, fish, insects, etc., are notj included, except their English 
and vernacular names. Names of places, persons, books consulted and 
analytical details have been purposely omitted. It is believed the marginal 
notes and cross references within the text fully meet these requirements. Tlie 
citations to the Dictionary of Economic Products of India have been uniformly 
given on the margin as ** D.E.P.” Vernacular names, as also scientific sy^nyms 
(when given), are in italics, English names in ordinary type, and modem scientific 
names in small capitals. 


A 

Ababai, 269 ; Ababil-ka-ghoaiah^ 138 ; 
Abaca, 790; Ahai, 248; AbuTig, 
627 ; Abashai, 195 ; Abassi, 600 ; 
Abattichim, 317. 

Abelmoschus, 786. 

Abhuchaharu king, 634 ; Abi, 1116 ; 
444 ; Abi shora, 973 ; Ah josh, 
1118 ; Abnijis, 498-9. 

Abor Lanigera, 621. 

Abrah (Mica), 781, (Steatite), 1049; 

Abresham, 994 ; Abr-i~amber, 64. 
Abboma, 1, 924. 

Abbtjs, 1, 743. 

Absinthe, 93. 

Abtjtilon, 2 , 924. 

Acacia, (arabica), 66, 114, 192, 638, 
1057, 1073; (concinna), 979; (Far- 
nesiana), 821; (leucophloea), 1047. 
Aceb sacchabtjm, 928. 

Aceii, 696. 

Acettjm (Vinegar), 1108-12. 

Ach, 783 ; Acha, 498 ; Achar, 7, 265 ; 

Achchellu, 981. 

Achem, 352. 

Achi, 264 ; Achmani, 402. 

Achbas, 627. 

Achroite, 563. 

Achybanthes, 49, 281. 

Acid Benzoic, 1062; ... Boheic, 239; 

... Prussic, 766, 880, 1040, 1041 ; 

... Sulphuric, 60. 

Aconitine, 22, 24, 48. 

Aconititm: (Aconites), 18-24, 268, 491 ; 

(Napellus), 23-*1:. 

Acobxjs, acoron, acorin, 24, 521. 
Acbooabbtjs, 383. 

Add, 1139 ; Adad, 881 ; Adah, 708 ; 
Adamboe, 701. 


Adansonia, 868. 

Adavi-bira, 766 ; Adavigdrdnta, 626 ; 
Adavi-iruUi, 1049 ; Adavi-potia, 

1081 ; Addalai, 700 ; Addannd, 563. 
Adhatoda, 25, 49, 122, 771. 

Adhatodi, 26 ; Adhruka, 1139 ; Adike, 
83 ; Adi-k6de% 837. 

Adina, 436. 

Aditya, 205. 

Adjutant, 140. 

Adrak, 1139; Aduhu thcni, 124; 
AduUa, 25. 

^OLE, 26-8, 293, 429, 821, 1110. 
ASsohynomene, 28-30, 44. 

Afim, 846 ; Afta, 16 ; A^fou-yong, 
846 ; Afsanthin, asfantin, 93-4 ; 
Afyun, 846 ; Ag, 945 ; Agar, agaru, 
72 ; Agar-agar, 695 ; Agar-attar, 
ogar-batis, 73 ; Agarra, 161 ; Agas, 
780; Agase, 895. 

Agate, 561, 716. 

Agaul, 936- 

Acave, 30-46, 188, 293, 775, 868, 924,. 

1046. 

Age, 123. 

Agebatum, 377, 

Ages, ajes, 496 ; Aghya, 123 ; Agi, 
264 ; Agia, 161 ; Agil, aglay, 
294; 224, 276, • * 

Agbotis ypsilok, 387; (segetis), 679. 
Agya-ghds, 459 ; Akak, 710 ; AbiAndil, 
903 ; Ahets-mangha, 249, Ahipana, 
ahiphena, 846 ; Ahlada, 537 p Ahsa, 
903 ; Ahu (Rice), 565, 708, 943"; Ahu 
(Lime), 710 ; Aila, 14, 16. 
Aieanthcus, 95, 1012. i 

Ain, 1073 ; Aira, 124 -lAir-dlu, 439 ; 
Ajaji, 442 ; Ajamo, 285 ; Ajave, 285 ; 
Ajhar, 701 ; ^jmot, ajmvd (Carum 


INDEX 


Hoxburghianum), 285’: Ajmud 

(Apium graveolens), 72; A^owan, 
ajwain, ajwan, 285, 820 ; Ajwain-ka- 
phul, 285 ; Ajwan-kaputa, 72 ; Ahy 
alcanda (Calotropis), 205, 436, 627 ; 
Ah ctku (Saccharum), 930; AJcakia, 1; 
Ahalbir, aJcalber, aJcalbar, 487, 492; 
AMm, 1032; AJchrdt, dkhor, 700; 
Akki, 824 ; Akri, 1120 ; AkyaUy 72. 
AZ, 447, 783, 1053, 1121 ; AZa, 537. 
Alabaster, 122, 716. 

Alakta, 1053 ; AlaU, 1073 ; Alarka, 
205 ; Alash, 287 ; Alashi, 720 ; Aid 
thanda^ 886. 

AIiBIZZIA, 45-6, 163, 226, 237, 379, 
383, 546. 

Alcatif, 271. 

Alcohol, see Spirits, 285, 457, 1030, 

1043-8. 

Alder (Alnns), 115. 

Ale, 757-62, 1043. 

Ale, 1139 ; Alecha, 906. 

Abbxj;^ites, 46-7, 280, 503. 

Alfalfa, 778, 

Ali, 538 ; AZ^ctcZ, 665 ; Alipura, 1041 ; 

Alish, 720 ; AZ juljuldn, 982. 
Alkaline or Pearl Ashes, 48-50. 

Alkaline Earths, 48, 57. 

Alkaloids, 47, 58. 

. Al kave, 366 ; Al-kohl, see Alcohol; 

AUam, 1139; AlU, 71. 

Allium, 58, 293, 963. 

AIM, 161 ; Almds, 556. 

Almond, 905 ; .. . Earth, 465 ; . .. In¬ 
dian, 1073 ; ... Java, 247 ; , . . Oil, 
905. 

Al-nil, see Anil, 

Alnus, 115. 

Aloe,. American, 31; ... Barbados, 59 ; 

... Bastard, 34 ; ... Blinding, 74; 

... Common, 38, 59; ... Curacao, 
59; ... Lignum, 72; ... Socotrine, 
59; ... Zanzibar, 59; ... and Sissal 
Fibre, 35-45, 437, 775 ; ,.. Wood, 72. 
Alpogddd-pazham, 906 ; Al-ruzz, 825 ; 

Alsanda, 508 ; Alsi, Alshi, 720. 
Alstonia, 49, 627. 

Altlstgia, 61, 821. 

AM (Colocasia), 398; (Plum), 906; 
(Potato), 1028; Alu-bdlu, alu- 
bukhdra, alucha, 906 ; Alui, 69. 
Alum, Aluminium, 61-2, 492; Alu¬ 
mina (Silicate), 51. 

Alungd-thadu, 1079 ; Alvinda, 317 ; 
Alwans, 1125 ; Am, 764; AmdcZd, 
443; Amadan, 915; Amalguch, 
907; Amal-kuohi, 192; Amaltds, 
287; Amam, 285. 

Aman (Rice), , 828-9, 831, 983; 

Amanakkam, 915. 

Amabantus (Amaranth)i 62-4, 257 ; 

(spinosus), 49. 

Amari, 1073. 

Amba, 764; Am5dcZ^‘, see Amhdri; 
Ambalu (Lakh), 1053 ; Ambar-hdris, 


130 ; Ambdri, ambddi, 430, 63 
869, 871; Ambchur, 765 ; Am6e, 44? 
Am6en^, 64. 

Amber, 64, 555. 

Ambia, 499 ; Ambli, 583 ; Ambor, 781 
Ambsath, 765 ; Amdi, 915. 
Amethyst, 561. 

Am-haldi, 443 ; Ami, 914 ; Amid 
903 ; Amkudu, 1131 ; Amlai, 114 
Amlahi, 886, 1109 ; Amla vetasam 
202 ; Amleeah-paut, 409 ; An 
(Tamarindus), 1066 ; . . . (Bauhinis 
. . .-taki, 120; AmMk, 499 ; Ammo 
1079 ; Am^, ammi (Ammi Visnagi 
285. 

Am^noniacum, 534. 

Ammonium, 48, 346, 771. ^ 

AmOMUM SUBULATUMp) 65, 511, 512. 
Amobphophallus, 65, 496. 
Ampullabia globosa, 712. 

Amrad, 5 ; Amratphal, 326; Amr^ 
160 ; Amritphal, 326 ; Amrdd, 91 
Amrw, 1125 ; Amrut, 907 ; Ams', 
553 ; Amuk, 907 ; Amukkura, 112i 
Amw^a, 788. 

Amyris Commiphora, 400. 

Ana, 161 ; Andb, 1144. 
Anacabbium, 65-6, 1046. 

Akamibta Cocculus, 546. 

Anaitas, 66-9, 1046, 1109. 

Andna$, andnash, 66 ; Anantamul, 62 
Andras, 66 ; Anardana, 63; Am 
kd-per, 909; Andsa, andshappazha 
66. 

Anatherum muricatum, see Vetive 
zizanioides, 1106. 

Anati, 787 ; Anber, 64. 
Andbogbaphis, 69-70, 1053. 
Andbopogon, 54, 70, 98, 450, 10. 
1106. 

Anduku, 174; Angaria, 484; An< 
(Grape), 1112; Anguri (Vinegs 
1110. 

Anguria (Melon), 317. 

Angur-^shefa, 95; Angusheh, 5? 
Anguza, anguza-kema, anguz 
533-4; Anhuri, 1107. 

Anil (Indigofera), 661, 663, 664. 
An-ing-kiyo, 564. 

Aniseed (Anise) Anisun, 820, 887. 
Anjalli (Anjeli-wood), 94; An 
(Antimony), anjanak-kallu, a7 
nam, 72; ... (Blue Heron), 1. 
Anjana, 707 ; Anjir (Fig), 537 ; 
(Guava), 907; Anfuddn, 534; An 
hedi, 171; Annapa, 508; Anne, 8 
Annil, see Anil. 

Anogeissus, 70-1, 188, 1005, 1073. 
Anmr, 915 ; Ansari, 834. 

Ant (Kelep), 569, 610. 

Antelope (Black Bufe), 632, 644. 
ANTHEBiEA (Silkworm), 912, 1002-] 
Anthooephalus Cad amba, 1046. 
Anthracnose (on the Vine), 1117. 

[ Anthrax, 742. 
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Aktiabis, 71-2, 868. 

Antlers, 644. 

JLnumulu, 1036; Anzerut, anzrud^ 95; 
Aonld, 886 ; Aosha, 742; Apakva, 
Apakva hdrpura, 244. 

Aphis (Plant Louse), 387, 680. 

Apis (Bees), 123-5. 

Apple, 910 ; ... Adam’s, 325; . .. Cus¬ 
tard or Sugar, 71 ; ... Malay, 526; 
. . . Mandragora, 26; ... May, 904 ; 
. . . Bose, 526. 

Appracam, 781 ; Appractum, 1049. 
Apricot, 905. 

Aqtjilabia, 72-4, 531, 821, 86L 924. 
Ardba, 64. 

Arabian Besin, 1054. 

Abachis, ’P4-83, 225, 812, 821. 

Aradal, 552, 5^4 ; Arag, 403 ; Arah, 
902 ; Arak, arack, arrah (Spirits), 92, 
170, 488, 760, 1043-8, 1116; Arak, 
Batavian, 1046; "Arak al~tamar, 
1043. 

Arakan Gamboge, 553. 

Arak hadian (Fennel Water), 552; 
Arak hadidn (Anise Water), 887 ; 
Arakhu (Lakh), 1053 ; Arakndnd 
(arak-naina) (Mint-Vinegar), 1110. 
Abalia, 30. 

Arancio (Orange), 320; Arand, 915 ; 
Aranjili, 71 ; Arar, 16 ; Ararat, 
773 ; Ararut-ke-gadde, arardt-ki- 
shangu, 444; Araaa, 538 ; Arata, 
24; Area, 205; Archu, 912; Ar- 
danda, 264. 

Abeca Catechu, 83-91, 168, 891, 897. 
Arecoline, 90; Areka, 121. 

Abbnga, 91-2, 187, 760, 928, 1046. 
Areta, 915 ; Arfu, 16 ; Arfuin, 847 ; 
Argellion, 351 ; Argus (Pheasant), 
135; Arhdr, arar, or or, 196-200, 
603, 606, 675, 900, 917. 

An, 121 ; Ariki, 1043; Arindi, 1011 ; 
Arinj, 15; Ariahi, 824; AHsMna, 
445 ; Arisi, 825. 

Abisjema tobtuosum, 445. 

Ab^tida setacea, 187. 

Aritha, 979 ; Ariti, 787; At jama, 
269 ; Arjan, 1072 ; Arjha-san, 430 ; 

(Spirit), 1116; Arka, arkaparna, 
205; Arkar, 746; Arkhar, Arkol, 
914; Arki, 1043 ; Arma, 70; Arna, 
732. 

Axnotto (Annatto), 49, 142-3, 477. 
Arrack, see Arak. 

Arrowroot, E. Indian, 444; ... W. 
Indian, 773. 

Arsenic, 92-3, 258, 1061. 

Arsinagurgi mara, 554 ; Arsogna, 65 ; 

Artem, 103. 

Abtemisia, 50, 93-4. 

Abthbochemum,^ 112-3. 

ABToCiVBpus, 94, 383. 

A.ru, 906 ; Aridgam-pilla, 463. 

Arwm, see Colocasia antiquorum. 
Arunda, 1005. 


Abundinabia, 98-9, 115, 775. 
Abuistdo, 98. 

Arusa, 25; Aruzz, aUruzz, uruzz, 825; 
Arvi, 398; Aryili, chota aryili, 
486-7; Asa, 249, 533. 

Asafetida, 533, 535, 1110. 

Asali tus, 744; Asan, 908 ; Asan, 
assain, 1003, 1005, 1007, 1073; 

Asarath, 249; AsdrA^season (Indigo), 
675; ... (Tobacco), 799; Asbarg, 
491; Asgandh, 1120; Ashmouni, 
586, 600; Ashvagandd, 1120; Ash- 
vatha, 538; Asl-rai, 180; Asok- 
yaw-ga, 742 ; Asotri, 121. 
Asparagus, 963. 

Asperag, 492. 

Asphodelus, 1089. 

Asra, 831 ; Asseen, 1004. 

Asses, 751. 

Assis, axis, 249; Asugach, 782; 
Asundro, 121 ; Asvattha, 538 ; Aa- 
wat, 538, 1005; Atd (Anona), 71; 

. .. (Wheat Flour), 1088 ; ^ta, ate 
(Anglo-Saxon), 96; AtaicKa, see 
Ativisha, 20. 

Atalantxa mokophylla, 190. 

Atasi, 720-1 ; A(tof—the Elephant), 
696; Atibdld, atU-halla chettu, 991; 
AUs, 19-20. 

Atisine, 19. 

Ativasa, 21 ; Ativika, ativ'isha, 19-20 ; 
Atkura, 1132-; Atnak, 1073; Ato 
sang, 496. 

Atbiplex, 114. 

Atsjar, 265 ; AtS'd, 912. 

Attacus bicini, 1002, 1011-2. 

Attah bor, 651. 

Attalea PUISITPEBA, 286. 

Attar, Bose, 821, 925. 

Attz, 538; Att-iUupei, 117; Atunete, 
28 ; Aue (Elephant), 696 ; Auma, 
720; Aupta, 121 ; Aus (Bice), 
788, 828-9, 831, 983, 1027-8 ; 

Ausa, 430; Auaaraherevan, 554 ; 
Auza, 71 ; Avala, 289; Amlkati, 
886; Avars, 508; Avari, 289 ; 
Avel, 361; Avois, 398 ; Avvaguda- 
pandu, 1081 ; Awa, awah, 161 ; 
Awal, 16 ; ^ Aworja, 103 ; Axi 
{= Achi, agi), 264-5; Axis, see 
Am'5; Aye, 1043; Ayma, 269 ; 
Ayni, 94. 

Azadirachta indica (= Melia Aza- 
dirachta), 780. 

Azkhir, 462 ; Azpa, 552. 


B 

Babain, 99 ; Bahai jak, 774. 

Babblers, 132 ; Babbler, Scimitar, 133- 
Babhori, 462 ; Babir, 294 ; Babni, 694 ; 
Baboi, 412, 694 ; Babui, 294 ; Babul, 
bahula, habola, 2, 9, 290; Bac, hakam 
(Cgesalpinia), 1053. 

Baccaubea, 783. 
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Bacha, 24 ; Bachkron, 694 ; Bachnag, 

21 ; Bacho, 927. 

Bacon, 753. 

Badal, 716 ; Bdddl-sunn, 430 ; Bdddm 
(Almond), 905;... (Cashew Nut), 65; 

... (Indian), 1005, 1073 ; Badami 
(Kingfisher), 139; BddaTn-vittulUf 
905 ; Badane kayi, 1026 ; Badishep, 
BadisopUy 552 ; Bad janwar, 752 ; 
Badnikaij 1026 ; Badra-kema, 535 ; 
Bddshah sdlah, 963 ; Badyan, 552 ; 
Bae-danae angur, 1114; Bael, 26-8, 
821; Bafta (Cloth), 1008. 

Bdgd> 9 ; Bagar (Cotton), 580; Bag- 
herenda, 699 ; Baggar, 694 ; Baghah 
(Pigeon), 136; Baghaira (Ortolan), 
134 ; Bagki, 45 ; Bagla (Heron), 139 ; 
Bdhavd, 287 ; jBahena, 310. 

Bahia Piassava, 286. 

Bahiraj 910; Bahtahna, 903 ; Bai, 
537 ; Baigarhy 1026; Bail (Ox), 
732; BairaiU, bairati (Cotton), 
594-5; Baish, 115; Baitaka -hharu, 
bait&lut 441. 

Bajail, hajal, 104; Bajar-battuler, 

428; Bajera, 1032; Ba/r, 487; 
Bdjra, hdjri, 15, 197, 281, 479, 505, 
509, 598, 601, 630, 843, 869-72, 
879, 917, 983, 985, 1031, 1035, 1041, 
1107 ; Bajurhet, 429 ; Bajwara, 576 ; 
Bakdin, 780 ; Bakam (bokom), 194, 
890, 1053. ! 

Bakam Wood (Csesalpinia), 194. 

Bakan (Rhizophora), 913 ; Bakar, ha- 
bdl, 2 ; Bakas, 25; Bakhar (ferment), 
759, 1047 ; Bdkla, 1107 ; Bdkli (Ano- 
geissus), 70; Bdkli (Lagerstroemia), 
701, 1005; Bakahi 1087, 1092; BaZd, 
991; Bala-charea, 792 ; Balachong, 
544; Balai, 499; Bala menasu, 
890; Balanh 325. 

Balanites Roxburghii, 546. 

Baldsdrif 400; Balhij, 2; Bale 
(Ebony), 498 ; Bale (Banana), 787 ; 
BaU-kd-ghdns, 1106; Balimha, see 
Bilimbi ; Balkua^ haiku (Bamboo), 
100, 105. 

Balsam (Balm of Mecca), 400 . Aden, 

113. 

Balsamobendron, 400. 

Bdlu-char, 792; BaluntsTiep, 879; 

Bdl-vachj hdl-vekhand, 24. 

Bamboos (Bambusa), 49, 98-112, 

114-5, 188, 715, 868;... Golden, 101 ; 

... Jilli, 99 ;... Kyello, kyelowa, 101 ; 

,.. Spiny, 99 ; ... Monastery, 104. 
Ban (Jujube), 1144 ; ... (Oak), 911 ; 

_ hen, bun (Coffee), 364; Bana, 

bans, 99; Ban-alu, 494; Banana 
(Plantain), 787 ; Banar, 287-8 ; 
Banasa-mitha, 110 ; Banawati salab, 
963; Ban-bal-nag, 23; Banbwe, 
269 ; Banchak, 284; Ban-chowr 
(Yak), 733 ; JBandar-karam, 400 ; 
Bandhari-bet, 202; Ban dhenras. 


629; Banela, 1007; Bang, 
Bhang ; Ban-gab, 499; Bang 
578 ; Bangra, 161, 250 ; Ban ha7 
782; Bani (Cotton), 580-1, 65 
Banid, 629 ; Banj, 911; B 
kakri, 904; Bankas, 694; B 
kati, 115; Bankok, 284; Bam 
(Bee), 128 ; Ban-kush, 694; B 
mudga kheri, 879 ; Banni, 9 ; 1 
pdlu, 428 ; Ban-pdt, 408 ; Banpo 
1081 ; Banraj, 121 ; Ban-ritha, 
Bans (Bamboo), 102; Bansa 
Ghana, 110; Bansi, 1086; Bam 
(Bamboo), 101 ; Bans kaban, 1 
Bans-kapur, 110; Banskcora, 
Bdns khurd, 102; Bans-ldc) 
110; Bdnsmatti, bansjj^ial (Ri 
831 ; Bantha, 498; Banti, 8 
Banting, 644, 733. 

Ban-titur, 135 ; Banwa, bhanwa (A< 
ite), 22 ; Banwa (Snake-bird), 1^ 
Banyan Tree, 536-7. 

Banyarts, 296 ; Bao, 830; Ba< 
14 ; Bap (Pheasant), 142 ; Bap^ 
269; Bar, 537 ; Bara-bagla, 3 
Bara batta, 837; Bara-bet, x 
Bara kanvar, 31 ; Bara-kulin 
60; Bara-mattar, 903: Bar 
429 ; Baras, 245 ; Barasingha, i 
Bara-singoli, 311 ; Bardt, 504; 
raukha, 936 ; Barbati, 1107. 
Barberry, 130, 1091. 

Barburama, 3. 

Barbus (Mahasir), 542, 545, 547. 
Barchar, 911 ; Barelli (Banyan), . 
Bares hat'd, 532 ; Bargat, 537 ; 
gel, 135 ; Bari, 881 ; Baridla, 
Baridra, bMd, 991 ; Bari-gm 
25 ; Bari-ilachi, 65- 
Barilius bola (Trout), 542. 
Barilla, 50, 56, 112-4. 

Baringa, 1051 ; Barirdhan, 823 ; 1 
shopha, 562. 

Barites, Barytas, Baryta, 57. 
Barium and its Salts, 57. 

Bdrj, 1144. 

Barley, 251, 640-4, 726, 759, 834, 
917, 1043, 1134. 

Barli-arisi, 640 ; Barmdl, 429 ; J 
muga (race of tasar), 1007. 
Barringtonia, 546. 

Bar-rum, 1051 ; Barsdti, 140 ; 
906; Bartaku, 1026; Bdrt 
783 ; Bam, 1031 ; Barua, 
Bdrual, barwal, 749 ; Barun, 4 
Baryta, see Barium. ^ 

Barzed, 535 ; Basa-dahi, 475. 
Basic Slag, 694, 772. 

Bdsini, 101. 

Basket-work, 202. 

Bdsmati (Rice), ^^33-4; ^Ba 
(Water Chestnut), 1080;^'>j 
538 ; Bass, Patent (Bamboo), 
Bassa (Fish), 641-2, 547 ; Be 
538. 
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Bassia, 116-20, 521, 546, 627, 705, 
812, 1005, 1046, 1074. 

Bassora Gums, 78, 95. 

, Bastafy 174 ; Basunt% 25 ; Bdawesa, 
538 ; Bat, 54; Batata, 1028 ; Ba~ 
tdvi-nehu, 324 ; Batbar, 538 ; Baiha- 
bijir, 465 ; BatMec, 317 ; Bdthu, 
63, 257 ; Bathu-sag, 293 ; Batiec 
indi, battihh, 317. 

Batiste d’ananas, 69. 

Bat-meka (Bustard), 140; Battari, 
1032 ; Batti (Lac Sticks), 1063. 

Bauhinia, 120 - 2 , 1005. 

Baunra, 686 ; Bauru, 914. 

Bauxite, 61-2, 428. 

Bavto, 518 ^ Bawa, 104 ; Bdwa ghori, 
562; Bazahr, 131 ; Baz •anjir, 915 ; 
Bazarbatu, 42^. 

Bdellium, Bdellium (Indian), 174, 400. 

Beads, 122 ; Bead Tree (Melia), 780 ; 
... (Utrasum), 511. 

Bean, Asparagus, 1107;.. .Broad, 1107 ; 
... Carob, 1144;... Cluster, 449 , 741; 
... Duifin, 880; ... French (Indian), 
248; ... Garden, 872, 1107; ... 
Kidney, 879;... Lima, 880;... Pata¬ 
gonian, 248; ... Soy, 564 ; ... Sword, 
248 ; ... Windsor, 1107. 

Bears, 632. 

Bed, 115 ; Beda, 778 ; Bedana, 130 ; 
Beddnjir, 915. 

Bee-eaters, 132, 142. 

Beef, 754. 

Beefsteak Bird, 134. 

Beer, 396, 643, 757-62, 826, 840, 1043, 
1046-7. 

Beetle, Bhinoceros, 354 ; ... Blister, 
610. 

Beetroot, 928 ; Beet-sugar, 957-61. 

Begami, 833 ; Began, 788 ; Beg-pura, 
325; Begti (Fish), 540-1,, 547 
Behari (Limes), 326; Bekor, 99 
BeideUar, 205 ; Beji mdh, 504 
Bekh-hurpkus, 792; Beksha, 161 
Bel, Bael, 26-8, 429, 1110 ; Belambu 
97 ; Belati-Khandesh, 577 ; Belgiri, 
27; Belledi, 1140. 

Belladonna, 95. 

Belli-pata, 629. 

Bell-metal, 401. 

Belloli, 58; Bern beimi, 906; Bend 
(Vitiveria), 1106*; Bena (Musk Deer), 
785; Bendde, 525; Benda, 28; 
Bendekai, 631 ; Beneng, 99 ; Benga, 
908 ; Beng bhdng, 249 ; Bengo- 
nari, 496. 

Benincasa, 438, 440. 

Ben Oil, 784, 812. 

Bent (Willow), 115 ;... (Cane), 201-2. 

Benzene, 876. 

Benzoin, Benzoic^Xcid, 1052. 

Bear, 757. 

Ber, 62 /er (Zizyphus), 1003-5, 1143. 

Berberine, 405. 

Berberis, 405, 546. 


I Bergamot, 327. 

I Berhua, 466, 

Bermuda Grass, 463- 
Beru, 100. 

Beryl, 556. 

Bes, 115 ; Bet, see Bent. 

Beta, see Beet-root. 

Betel-imt, 83-91, 897. 

Betle [pan’), 891-6. 

Bern, 89; Betta kabbu, 937 ; Bettu- 
shaky 293; Betud, betwa, 100; Betya, 
161. ^ 
Beverages, Intoxicating, see Spirits. 
Bevina, bevu, 780-1 ; Bhabar (Ischai- 
mum), 694-5; 865, 868 ; Bhabar 
(Girardinia), 161; Bhadder, 1110; 
Bhadi (Soils), 51 ; Bkadoi (Cotton), 
607 ; ... (Rice), 828, 832 ; Bhadra- 
kashtha, 291 ; Bhaga-moKu, 123 ; 
Bhdgd-sunn, 430; Bhaib, 694; Bhains 
(Buffalo), 732; ... (Willow), 115; 
Bhaird, 1072 ; Bhaji, 1081 ; Bhdld, 
511; Bhaluka, 100; BhambiShi, 15; 
Bhamgera, 250; Bhammar, 123 ; 
Bhang (bhangd), 19, 249-52, 258-9, 
284, 409, 488, 1040; Bhangakata, 259 ; 
Bhang-fala, 487; Bhang-massdla, 65, 
438 ; Bhanta, 1026; Bharadvdji, 
570 ; Bharal, bharul, 644, 746 ; 

Bharat, 402; Bharut, 746; Bhat, 
bhatnas, 564; BhdPsola, 29; Bhat- 
ta, 824 ; Bhavan-bakra, 904 ; Bhdva- 
prakasa, 1082; Bhavra, 123; Bhe- 
bham, 99 ; Bheld, 981 ; Bhen, 250 ; 
Bhera, bhira, 294; Bherawa, 285 ; 
Bherenda, 915; Bhesh, 115; Bhil- 
dwd, 981 ; Bhimraj, 133; Bhim- 
saini, ^ 245 ; Bhimsini, 244, 313 ; 
Bhindi, 634; Bhinkwa, 128 ; Bhira, 
952 ; Bhirand, bhirandel, 553 ; Bhiru, 
102. 

Bhoglla, 581; Bhoja, 258; Bhokri, 
1116; Bhol, 755; Bhomrati, Bhom 
reti (Lodh Bark), 555, 1053; 

Bhonda, 1031 ; Bhora, 913 ; Bhos, 
70 ; Bhotiya baddm, 906; Bhoza 
dmali, 886 ; Bhringga, 879 ; Bhubi, 
1109; Bhubt, 694; Bhddra, 775; 
Bhuiavaliy 987; Bhui-chana, 74; 
Bhuikdndd, 1048 ; Bhui-kohala, 686 ; 
Bhuili, 278 ; Bhid-mung, 74 ; Bhuin- 
dn-valdh, 887; Bhni-singh, 74; 
Bhui-tarwar, 288 ; Bhufpattra, 131, 
861 ; Bhunga, 441 ; Bhunguru, 981 ; 
Bhura, 952 ; Bhurhuroi, 54 ; Bhuri, 
937 ; Bhurjapatra, 131 ; Bhusa 
(Pea), 507; Bhusd (Cattle Food), 
643, 726 ; Bhustrina, 451, 461, 462 ; 
Bhutrdy 115, 884; Bhutrina, 451; 
Bhutta, bhuta (Maize), 1132-3 ; Bhutt- 
jatt, 792 ; Bhyni, 285 ; Bhyri, 134. 
Biali, 1107 ; Bidjr, 888 ; Bibla, 908 ; 
Bibu, 981 ; Bichua (Girardinia), 
161 ; Bichua (XJrtica), 163: Bid, 

1 464 ; Bidarufpu, 110 ; BidhuU, 100 ; 
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Bidi (Bauhinia leaves), 122 ; Bidri 
ware, 707 ; Bier, 767 ; Bija, 908 ; 
Bijasal, 908 ; Bijaura, hajawri, 325; 
Bijoro, ^'24:;Bijri, 720; Bijidi, 100 ; 
Bikh, 20-2. 

Bikhaconitine, 20-1. 

Bikhma, hikma, hishma, 20; Bi- 
khonda, 1031, 1040; Bil, see hel; 
Bila, 429 ; Bilai, 1110 ; Bildi kand, 
686 ; Bildsi, 429 ; Bilati dlu, 1028 ; 
Bildti-haddm, 905; Bilaur, 561; 
Bildi, 686 ; Bilgii, 294 ; Bili, 912 ; 
Bill haragv, 843; Bili manavarc, 
508; Bilimhi, balimha, 97; Billa, 
hella, billu, bilgu (Satin-wood), 294, 
1005 ; Billan, 26 ; Billigdru, 172 ; 
Billu-gaddi, 930 ; BiM, 910 ; Bilva, 
26 ; Bimhal, 405 ; Bin, 115 ; Bina, 
hani, 98; Bindaal, 755; Bindi, 
915 ; Bine, 428. 

Biotite, 781. 

Bira-dena, 83 ; Bira (vira) viii, 83 ; Bir 
biar,ttlZ2, 

Birch, Indian Paper, 131. 

Birds, Agricultural, 132 ; Cage, 133 ; ... 
Edible, 134; Edible Nests, 138; 

... Industrial, 138. 

Bird Skins, see Feathers. 

Bireja, 535 ; Biridi, 485 ; Birinj, 825 ; 
Birlinihad, 285; Bir 879 ; 

Birralli, 543 ; Bir sang, 496 ; Bisa, 
115. 

Bischofia, 383. 

Bish, see Bikh ; Bishma, see Bikina. 
Bishop’s Weed, 285. 

Bislambhi, 440. 

Bison, Indian, 644, 733. 

Bistendu, 499; Bisw^il, 16; Bithua, 
Biiiy 484 ; Bit-paki 7 ig, 928. 

Bittern, 142. 

Bitusi, 429 ; Biul, 624. 

Bixa Obellaxa, 49, 142-3, 477. 

Biyam, 824. 

Blackberries, 1109 ; Black Buck, 644 ; 
Black Lead, 624; Black Oil, 192 ; 
Black Salt, 56; Blackwood, 484. 
Bleak, 547- 

Blight, Blister, 229 ; ... Grey, 229 ; 

... Mosquito, 228 ; ... Scale, 354 ; 

... Thread, 229, 385; Blights 

(Coffee), 384; ... (Sugar), 941. 
Blinding Tree, 531. 

Bloodstones, 561, 716. 

Blue Stone, 403. 

BnuMEA, 245, 377. 

Bo, 538. 

Boar, Wild, 752. 

Bohhi, 204; BoberU, 1107; Bo-bo, 
395; Bobolawa, 528; Boda jam, 
526; Bodal, 141 ; Bodki, 278. 
Bcehmebia nivea, 143-59, 250, 294, 
436, 863, 924; Boshmeeia Substi¬ 
tutes, 160-8. 

Boggu, 333; Bogha kupas, 595; 
Boholawa, 528 ; J^oichand, 885; 


Bojah, bojali, 521; Bokom, 194; 
Boktaung, 9S6; Bola, 629; Bolangi 
bans, 103. 

Boll-worms, 610. 

Bombaksing, 906 ; Bombalinas, 324-5. 
Bombax malabarioxjm, 95, 232, 523, 
570-1, 812, 991, 1005. 

Bombay Ducks, 541-2, 546-7. 
Bombyx, 992-1012, 1018-26. 

Bon, 365; Bonbunda (Silk), 1009 ; 

Bonddra, 701. 

Bone-liquor, 48. 

Bo 7 i-kothora, 164; Bon-methi, 991 ; 
Bo 71 rika, 162, 164; Bor (Banyan). 
537 ; Bor (Chinese Date), 1143; 
Bor (India-rubber Fig), 651 ; Bore 
Bamboo Net), 312 ; BorS (Elephani 
Grass), 777 ; Boranmnan, 828. 
Borassits, 49, 115, 169-71 188, 293, 
361, 428, 760, 861, 928, 1046. 

Borax, 56, 448. 

Borhoti, 508 ; Bor~bar, 538. 

Bordeaux Mixture, 229, 403. 

Bordi, 1143. 

Borecole, 182. 

Borer (Insect), 386, 941, 1035. 

Bori, 437 ; Borkapah, 578 ; Borla, 121 
Boro (Kaco), 828-30 ; Borobans, 100 
Boron, 832; Boro polo, barapalu, 995 
998. 

Bos (Oxen), 644, 732-3. 

Bosa, 257 ; Bossonto (Rinderpest), 742 
Bostbichits Beetle, 100-1. 
Boswellxa, 894. 

Botang, 504. 

Bottle-gonrd, 440. 

Bonn, bun, ban (Coffee), 364; Boura 
168. 

Boxwood and Substitutes, 190, 1063. 
Boz, borz, 743 ; Boza, 257, 760; B 62 
ghanj, 902 ; Brah-iim, 169, 760, 926 
Brachytrypes (Cricket), 804. 
Braham, 1031 ; Brdhmamanduki, 646 
Brahmi, 646. 

Brabrnin Nut (Cocoanut), 352. 
Braiding, 114-7, 141. 

Brain-fever Bird, 133. 

Brandy, 956, 1043 ;... Cherry, 907. 
Brank, 532. 

Brariia, barua, 429. 

Brass, see Copper. 

Brassica, 148, 174-86, 812. 

Braunite (Manganese), 762. 

Brazilian-w’'Ood, 194. 

Bread-fruit, 94. 

Bres, 532 ; Brewari, 800. 

Brewing, Indian, 757-60 ; Englis 
760-2. 

Bricks (Clays, Pottery), 327-9. 
Brihat-chakramed, 987 ; Brindao, 65J 
Brindoijus, 553 ; IBrindoU, 553. 
Brindonia Tallow Tree, 553. 

Brinial, 79, 446, 494, 497, 891, 1026- 
1141. 

Briquettes, 347. 
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Bristles, 188, 752, 

Broccoli, 182. 

Bromo, 96. 

Brong-dong, 733. 

Broom, Spanish, 431. 
Broomstick-grass, 187. 

Broussonetia, 862-4, 868. 

Brucine (Strychnos), 1052. 

BriU, 201 ; Buaangur, 1112. 

Buck, Black, 644. 

Buckwheat, 532. 

Bvda-durm% 269; Biidgrat, 911; 

Budide-vuppu, 48. 

Buffaloes, 644, 732. 

Buffalo Horn, 645. 

Bughy, huggoy, 1003, 1009; Bdgri, 
885; Bug,s (Insects), 229, 386, 610, 
1035. 

Bugulawan, 528 Buhdrd, 884; Bu- 
hulawan, 528; Bui, 114; Bidn^ 
owla, 887; Buk, 911; Bula, 256. 
Bulat, 882. 

Bulbuls (Birds), 132-3, 142. 

Bull (Oxen), 644, 732, 737-40. 

Bull, Blue, 644. 

Bullock’s Heart (Fruit), 71. 

Bulpum, 1049. 

Bulrush, 869 ; ... Cat’s Tail, 777. 
Bulrush Millet, see Bafra. 

Bumalo, 542. 

Bummelo Fish, 541-2, 546-7. 

Bun, hen, ban, see Coffee. 

Bunhur-butti, 880; Bdnch, 543 ; Bun- 
cha, buncho, bunco, 364; 

707 ; Bung a lavang, 527 ; Bungdrum, 
565 ; Bungoma (Turtle), 1080. 
Bunium Bulbocastanum, 283. 

Bunu, buna, see Co]ffee. 

BtJPLBtTBtJM, 283. 

Bupbestis (Beetle), 686. 

Bur (Cymbopogon), 462 ; Bur, her, bar, 
1143; Burada, 580; Burakeru, 
531 ; Burdwa, 463; Burt (Crape), 
1112; Buri (Mildew), 1117; Bdri, 
131; Burla, 168. 

Burmite (Amber), 64. 

Burriala Fibre, 991 ; Burri-shep, 887 ; 
Buruga, 521 ; Burn mat, 102 ; Burn 
raker, 449. 

Bustards, 132, 134, 140. 

Bia, huta, 296; But, 637; Butana, 
298. 

Butea and Gum, 28, 49, 55, 189-90, 
1053-4, 1057. 

Buti, see Bhang; ... (Sterculia), 1051. 
Butter, 475-8, 812-41; — Cacao, 1076 ; 

... llUpi, 120; ... Kokum, 553; ... 
-milk, 470, 881 ; ... Tree, Indian, 
116 ; ... Vegetable, 359. 

Buz, hoz, (Ibex), 743. 

Buza, buzah, buzeh ^Beer), 519-20, 757 • 
Buzgai, 901 ; Bwechin, 121 ; Byam 
(Blue Pine), 888 ; Byer, see Ber. 
Bysabbl, 400. 

Byu (Mangrove), 913. 


Cabbage, proper,... China,... Cow,... 
Leaf-beet, — Savoy,... Siam, 182,. 
1141. 

^^1076 Cacao Butter, 360, 

Ca^o (Catechu), 10; Cadjan, see 
Cajanus. 

C.^SALPiNiA, 49, 190-6, 290, 890, 976,. 
1053. 

Caf6, Cafeier, 364. 

Caffeine, Theme, 237, 390. 

Odgea, 749 ; Gahua, 364. 

Cairngorm, 561. 

Cairo, 354. 

Caj^us, 115, 196-200, 383, 609, 520. 
598, 601, 603, 675, 770, 869, 871. 
900, 1035, 1057. 

Calabash, 700. 

Calambac, 72. 


Oalambas, 73. 

Calamus, 91, 114-5, 201-4, 775, 864. 
Calamus aroniaticus, 24. 

Caleixim, 68, 709. ** 

Calisaya Bark, 304. 

Calotkopis, 49, 53, 144, 168, 205-8, 
273, 436, 543, 627, 721, 771, 924. 
Came, 144. 

Camellia, 209-44, 812. 

Gamphire, 706. 

Camphor, Barus, ... Japan,... ISTagai, 
10, 245, 812. ^ 

Camphoba, 244-7, 310. 

Camphor-wood, 310. 

Camphre, 244. 

Canaib, 249 ; Canamo, 249 ; Canangal 
360, 821; Oanapa piccola, 254; 
Canape, 249. 

Canaries, 133. 

Cancamum, 1054. 

Candle-nut, 47. 

Candles, 812-4, 819. 

Candy, Sugar-, 

Canes, 98, 114-5, 201, 202-4, 775. 
Canfora, 244. 

Cangkek, 528 ; Canhamo, 249. 
Cannabis, 249-63, 430, 812, 924, 1047. 
Ganna lacke, 1055, 

Canthium, 384. 

Caoua, 365. 

Caoutchouc, 647-60;... Indian, 661. 
Caoutchoucin, 648. 

Caper, Edible, 264. 

Capo^molago, 265. 

Capba, 131, 644, 743. 

• Capsicum, 264-9, 489, 1027. 

Capsular Gorchorm, 408, 431. 
Cararnbola, 97 ; Caramunny’-pyre, 1107- 
Carata, 31. 

Caraway, Black, 283; ... European. 

284, 442, 820. 

Oarbasa, carbasus, 570-1. 

Carborundum, 428. 

Carbuncle, 716. 

Cardamon, 611 ; ... Ceylon, 612; .. 
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<3Teater, 65 ; .. ■ Malab^ or L« 

65, 511 ; ... Mysore, 512, ... iNepai 
or Bengal, 66, 512. 

^JardarnornuWt 264-5. 

‘Cardole Oil, 66. 
tCardon, 31* 

-Caret, Indian, 1079. 

•Cabeya, 1005. 

■Cari, 520. 

Oarissa, 1005. ^ 

■Carive, axi (Capsicum), ^oo. 

Camelian, 561, 716. 

Oarota, Carotin, see Carrot. 

■Carp (Fish), 542, 64^ 

Carpasos, carbaaus (Cotton), 570. 

-Carpets, 271-6, IJ^^* 

Carrot, carotte, 489-91. 

SSSS;;I&27MS.«, 430,447. 
483, 665, 812. 

^dTtv (Rico), 831. , 

■CaitOT Carvi, carve, carveno, carvol, 
carwone, 284, 442. 

Oaryophylhn, CaryophyUus, 5-6 7. 

■Caryota, 115, 170, 187-8, 2S& /, 

361, 929, 1046-7. 

■Odsd, hdad, 929. 

Cashew-Nut, 65-6, 104^ 

■Cassareep (Manihot), Cassava, 444, 

CaIs^, 6, 30, 49, 287-90, 390. 

Cassia, Foetid, 288 ; ... LigRca, 310-1, 

... Tanner’s, 6, 289, 638. 

Cassie Flower, Pomade and Perfume, 
14, 821. 

-Cassiterite (Tin), 1077. 

Castillo A (Bubber), 649-51, 657. 
■Castor-cake, 922, 948; Castor-oil- 

Melon, 269; Castor-Oil Plant, 265, 
360, 446, 479, 675, 771, 812, 816, 
818, 835, 915-23, 1012, 1036. 
Catalase, 806. 

Catechin, 12. , x o i ^ 

Catechu (Acacia Catechu), 8-14 
Caterpillars, 229, 610, 804. 

Catha, 365. 

Cat’s-eye, 562. 

^Catteld (Indigo), 665. 

Cauliflower, 182. 

Caval sorrah 543 ; Cave, cave (Coffee), 
212, 364. 

Cayeime, 264. 

CaV’oai, 144 ; Cayolagne (lac), 1064. 
-Ceara (Bubber), 649—50, 657. 

Cedar! Bastard (Melia), 780;... 

(Soymida), 1043;.. .Himalayan,291; 
... Moulmein, 290 ; ... Bed, 6w5 ; 
... White, 294. 

Cedbela, 232, 383. 

Cedbxjs Libani, var. Deodaba, 49, 
290-1, 486, 888. 

Cblastrtts, 190, 1005* 

-Celery, 72. 

Celestite, 58. ^ 


Celosia, 63. A 

Cement, Portland, etc., 713-4. 

Century Plant, 31. 

Cephalanthes, 30. ^ 

Cephaleebos, see I>iseases 229. 

Cephalostaohyem, 101, iUO. 

Ceramic W ares, ^ „ 

CEBEVisiiE (Yeast), 1047. 

Cebtebia, see Tachardia. 

Cebyle (Kingfisher), 139. 

Ceylon Kut, see Cocoanut. 

Chd, cliaa, chai, see Camellia. , ., ' 

Sm5 , chaba, 890; sancM-6e|, 

202 ; Ohadars, 275, *^3, 623, 1122, 
1125-6 ; Chaga, 975; 1037, 

Chaikath 890; Chaiti, Chattra, 
l^T!^ckalmdia. 484f OhalcJcara, 
362, 931; Chakor, 1^5; ’ 

Chakramarda, 288; Ohaksu, 287 , 
Chakundd, 288; Ohakwa,^ 71 , 
Chalanga-dd, 907 ; Ghalavam'inyalxi, 

Chalcedony, 661, 716. 

Chalk, 709. 

Challane, 499 ; Cham, 94. 

Chamserops, 286. rham- 

Chdmal, 121 ; Chamalu, UZ, Cham^ 
beli, 821; Chamboi, 486 ; Chamiari, 
907 ; Chamlani, 1053. 

Champa (Plantain), 787 ; ... 

821 • ... (Silk), 1011 ; Chamra-khari, 
57 ;' bhana (Gram) (see also 
below), 295 ; Ghana (Soap-nut), 979 ; 
Chana-kdmla, 296 ; Cha^m, 430 ; 
ChancUng, 708; Chand (Sliawls), 
1127 ; Ghandal, chandan or chandana 
(Sandal-wood), 976 ;... (Bed Sanders 
Wood), 909 ; ... (Indian Paroquet), 
133, 141 ; Chandan-hetu 293. 

Chanderouze, 1132. 

Chandra, 9; Ohandu, 867; Chang, 
758, 1046 ; Changala, 980. 

Tii.pi-B 749 ; Chamarv anaufc, 
’»J914; Ckank (Goat), 
743 •... (Shell), 558,989; Ohannangh 
708; Ohanu (Carum BoxbiHghi- 
anum), 285; Chand (Celery), 72. 
Chanvre, 249. 

Ghapangam, 194; 

111 643, 705, 804, 1088 ; Chaplash, 
94 • Chapot siria, 484; Choral, 
822; OJ^pra-ldhh, 1063;^ 

ganja,2Ql-, Chdpd, chydpu (^e.t), 

746, 749; Chara (Eruoa), 180; ... 
(Bassia), 116 ; Charas, 2i9, 259-60 ; 
Charayatah, 1053; OTmr-baghan 
nn'charU, 702; M, lO^- 
1038-9; Charkd, 518; 

188 ; Gharkeint, 910 ;Gharkv, 930 , 
Charpai, 776 ; OAwras (Floricm), 134, 
140; Chaaam, 1022-3; Chaatang 
rcddn, 1107; Chatidm, 60. 

6 ^ 627 ■, Chaube, 364; ChavXai, 
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Litharge, 707* 

Lithospermon (Coix), 392. 

Litmus, 48. 

Litscea, 544, 1009-11. 

‘ Lit wa, 822; Lohah, 912 ; Loheia, Lobia, 
lohiyd^ luhia, lobos, lobhya (DoHchos 
Lablab), 508 ; ... (Vigna Catjang), 
879, 1107. 

Locust, 686. 

Lode (Lodh) Tree, 195, 756, 783, 1053. 
Lohari, 499 ; Loheru, 1068 ; Lola-sara. 
59. 

Lolium, 257. 

Ldn, 963 ; Lonepho, 188 ; Long, 527 ; 
Long ha morich, 267 ; Lont (Monal 
Pheasant). 

Lophophorns refulgens, 135, 141. 
Loquat (Fruit), ^1. 

Ldre (Ficus religiosa), 639. 

Lorikeet, 109, 133. 

Lotd (Hindu vessel), 402 ; ... (Melo- 
calamus compactifiorus), 103. 
Lotan (Tumbler Pigeon), 136. 

Lovage (Indian), 285. 
Love-lies-bleeding, 63. 

Lovi, 94 ; Lowa, 538 ; Lubdn (Henzoin), 
1052 ; ... (Indian Olibanum), 174; 
Luc, gee Ldkh. 

Lucerne 778. 

Lucheh, luqqun (Fan-tail Pigeon), 135 ; 
Luckmuna, 95 ,* Ldd, 290 ; Ludduqa, 
see Lodh. 

Luffa ^gyftiaoa, 49. 

Luit-marz, 890 ; Lukh (Typha), 777 ; 
Lukoi, Idkoikhun (Villebrunea), 164; 
Luli, 542; LuUngyaw, 311; Lu- 
mam, lumang, 1003 ; Luna, 71 ; 
Lunak (Suseda fruticosa), 114; 
Lundk (White-goose-foot), 293; 
Lungi (Pheasant), 142; ... (Tur¬ 
ban), 618 ; Luni, 906 ; Lunkaika, 
1081 ; Lupung, 1072 ; Lutki (Indian 
Hemp and Alcohol), 258 ; Lutni, 178. 
Lycium (Berberis), 130. 

Lycium etoop^um, 967. 

Lywai, 123. 

M 

Ma, chu ma (China-grass), 144; 
ma, chu-ma and si-ma (Cannabis), 
251 ; Ma (Safflower), 276; Mad 
(Mango), 764; Maar (Cocoanut), 
350; Maa tchi, (Chinese Water- 
chestnut), 465. 

Macassar Hair-oil, 281, 981. 

Mace, 791; .. . Reed, 777. 

Mach, 882; Machakai, 911. 

Maohiltcts odorattssima, 1009. 
Machld-ka-dant (Ivory), 699; Ma- 
chola, 113; Machranga, 139. 
Mackerel, 546-7, 

Maclura aurantiaca, 999. 

Mad, 1043; Madd (Mangrove), 293 ; 
Mada (White Mangrove), 98 ; Ma- 
dak (Indian-hemp Drug), 8; ... 


(Opium Smoking-mixture), 857; 
Madala, mddalai, 909; Madang, 
101 ; Madan-mast, 65; Madapol- 
lams, 623 ; Maddr (Calotropis gigan- 
tea), 205-8, 436, 627, 899; Maddr 
(Indian Madder), 926 ; Madatia, 25 ; 
Madaw, 555 ; Madaywa, 103. 
Madder, European, 927 ; ... Indian 
(Kubia), 926 ; ... Indian (Olden- 
landia), 821. 

Maddhika, 1044, 1112; Maddi (Mo- 
rinda), 783 ; ... matti (Terminalia 
tomentosa), 1073 ; . .. chekhe, 784 ; 

.. . ruba solu, 518 ; Madh, madhu, 
128 ; ^ Madhwjam, 125 ; Madhuka 
(Bassia), 117 ; Madhukarkatika, 326; 
Madhuli, 1082 ; MadhuUka, 1043 ; 
Madhuriam (Psidium), 907; Mad- 
hurikd, 552; Madhvalu, 495-6; 
Madhvi, 119, 1046; Modi, 103; 
Madird (Rice Spirit), 760, 1043 ; 
Madki, 879 ; Madna, 141 ; Mador, 
205 ; Madow, 552 ; Madraam{Silk- 
worm), 995-6, 1018; Madula, 294; 
M.adya, madira, 1043 ; Mag, mdng 
(Phaseolus radiatus), 871,882; Maga- 
lieranda, 699; Magar bans, 99; 
Maghi, 178 ; Maghoa, 197 ; Magma 
(Paper Pulp), 865 ; Magrabu, 628 ; 
Maguey, 31 ; Maguni-gadde, 912; 
Magyi (Tamarind), 1066; Mdh, 
834; Mahal, 123 ; M^aha-limbo 
(Melia Azedarach), 780 ; Mada-nibu 
(Citrus decumana), 324; Maha- 
nuga, 537 ; Maha Pangiri (Cym- 
bopogon Nardus), 456; Mahasir 
(the fish Barbus tor), 542, 547: 
Mahera, 705 ; Mahim, 937 ; Mahl 
100; Mahlaing, 864; Mahlu, 100. 
Mahogany, Indian (Cedrela Toona), 
290. ^ 

Mahoka (Chebulic Myrobalan), 1073; 
Mahoti hinpoU, 1026; Mahoua, 117;. 
Mahr, 141 ; Mahua, mahwa (Bassia), 
116-20, 188, 479, 521, 705, 760, 777, 
812, 816, 929, 1005, 1043, 1046, 
1109; Mahuk, 123; (Chinese 

for Wlieat), 1082; Maida, 1088; 
Mai-gyee, 1051 ; Mail (scum from 
Saltpetre), 974 ; Maila pani, 681 ; 
Mainam, 125; Mains, 732; Mai- 
nwai, 114: ; Maishdkshi, 400. 

Maize (Indian Com), 66, 446, 497, 
834, 868, 929, 949, 1097, 1132-9; 
Maizena, 1138. 

Ma'jcthi, 926 ; Mdjun, majum, maojjun, 
madjum (Cannabis), 249, 258, 520; 
Mak, makal (Bamboo), 100 ; Makai. 
Makkai, see Maize; . Mdkal 
(Colocynth), 316; Mdkdl (Tri- 
chosanthes palmata), 1081 ; Ma- 
karam, 836 ; Makartendi, 499;' 
Makham-shim, 248 ; Makhan, 41^ : 
Makhi, 887; Makka and Makkd- 
sholam, see M^aize; Makki (Indian 
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Gamboge) 564; MahU^, 

(Gypsum, 716, 518; Jfafcur- 

Malacca-Schambu, 52b , Mauton, - 

Halachra, 755, 924. ,Qn. Malai- 

’l23^ 6w?. 907: 

^Ito /ammZ. 526; Mala-konga, 

Maidive Nut (Cocoamit), 352. 

Zfe (Panicum), 842 ; f > 

JkfaK (Pogostemon), 904, Mating, 
m • Mdl'kangni, mal-hi^ngiy *-92, 
1005 4M ; Malla^-hagla, 

m MallayvenAu, 781 ; MMeagin 
<S^dal-wood Oil), 978; Malhgin 
(Nepal Sassafras), 319. 

Halloius, 

Mallow, 2 ; . . . ; mjAanx^roR 

Malu.mhte, 121; Mahik (DiomTOB 

Lotus), 499 ; ... Tap®r), 919. 

Malum cydonium ■ * * ' 

Midicum (Citron), 31 o. 

Malva vbbticili<ata, 14o. 

Malvi, malwiy 739. 

Malwa Opium, 856. 

Mdmadi, 764 ; Mambas, 931 ; Man^u, 
932 * Mamirdf fndmiTdftf, mamwas^ 
130,’ 405 j Mdmre, 1112 ; 

792 : Manah, 658 ; Manakka^ 11U ; 
Man-chett% 926; MancMr, lU; 
Manda dhup, 248 ; Mandahatch J 
Mandal (Bleusine), 51$ ; 

■rmndar, mctdar (Coral Ire©), 84, 
523 ; Mandali, 73 ; Mandata (Apn- 
cot), 905-6 ; Mandhas, 116 ; Mandm, 
1107 ; Mandi kakuri, 439. 
Mandiocca, 766. 

Mandira, 843. • 

Mandrake, American, 904. 

Mandri (Mats), 776 ; ... (Sedge), 

467; Mandud, mandal, mandta 
((Eleusine), 618 ; Mandukaparni, 
•646; Mandwa, 518, 1135; Mang 
-(Buffalo), 732. 

Manganate (Manganese), 762-3. 
Mangas, 764 ; Manggis, 553 ; Manghatd, 
706; Mangi, 1072; Mang-kudu, 
784. 

Mango (Mangifera), 66, 87, 764-6; 

... phul (Mangifera), 765 ; ... 

Climbing (Willougbbeia), 600 ; . . . 
Fish (Polynemus indious), 540-1, 
547 ; ... G-inger (Curcuma), 443. 
Mangold-wurzel, 928. 

Mangosteen and Oil, 553-4. 

Mangrove (Ceriops Candolleana), 293, 
% 638 ; ... (Rhizophora mucronata), 
^ 638, 913 ; ... White (Avicennia o6d- 
' cinalis), 98, 638. 


Mangdstan, see Mangosteen; Manhola, 
665 ; Manhra, 844. 

Manihot, 383, 444, 496, 657—8, 766—7. 
JManikjor, 134 ; Maniklal, 823. 

Manila Hemp, 436, 790, 924. 

Manila-hotai, Manila-nut (Arachis), 74. 
Manioc, see Manihot. 

Manit, manja, 141; Manual, 445, 447; 
Manfal-mulldngi, 489; Man^istd, 
manjit, 926 ; Manka, 561; Mankand, 
963. 

Manna, 100, 102, 110-1, 888, 929. 
Manual, 445; Manra, 910; Mansa 
sif, 530 ; Manail, 92. 

Mansonia Qagei, 976. 

Manti-tayilam, 873 ; Mdnthal, 546; 
Manthulli, 662 ; Manu, 9J?4 ; Manua, 
576. 

Manures, 543, 767-73. 

Ma 7 iu-mippu, 48 ; Manyenney, 873 ; 

Many until, 927. 

Maocttia Puya, 163, 924. 

Maple, Sugar, 928. . 

Mapdri-het, 201; Mar (Pamcum), 
844, 

Marabout or Commercolly Feathers, 
141. 

Marachini, 766 ; Maralingam,.^4,2%. 
Ma'ranta akxtnmnacea, 444, 773-4. 
Maratia indghd, 489 ; Mardti-moggu, 
168; MaravuU, 766; Mara-vuppu, 
48. 

Marble, 710-1, 715, 718. 

Marblewood, 498. 

Margosa {Nini Tree), 780; Marha, 
844; Mari (Banyan), 537; ... 
(Betel-nut), 83; ... (Indian Sago 
Palm), 285. 

Mabisous bulbostts, 465. 

Marithondi, 706 ; Marka, 764 ; Mark- 
hor (Snake-eater or Water-goat), 
644, 743. 

Marking-nut Tree, 981. 

Marmalade, Bael, 27. 

Mar mar, 710. 

Marmelle Oil, see Btiel. 

Marmelos d© Bengala, see Bael. 
Marrow, Cow’s (Qawmdi), 527 ; . . • 
Vegetable, 441. 

Mdraa, 63. 

Mabsdekia, 663, 924. 

Marten (Skins), 632. 

Martz, 896 ; Mdru (Grey Oak), 911 
.. . (Terminalia tomentosa), 1073 
Marud (Eleusine coracana), 517-21 
1107;... (Spirit), 757-8,1046, 1107 
Marudar singhie, 707; 
marura, 975; Mdryjana, 10o3 
Mas, 565; Mashdl (Pine-wood 
Torch) 888; Mdsh-kuldi, 881; 
Mashru (Textile), M25 ; Mdsi, 792 ; 

kodei, 837 ; Masina, mosina, 
mushina (Liniim), 720-1 ; Massur, 
masdr (Lens), 298, 708-9, 903. 
Mastic Tree, 902. 
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MastiJci, 902 ; Mastu, 470, 475, 483. 
Mast-wood (Calophyllum), 204, 
Mam'da Boats, 765; Masi^ir, see 
Massur; Masimi, 16; Mat (Male 
Bamboo), 102; Mdtalan, 900; 
Mate-kissi, 130 ; Matcla, 100 ; Math 
{MoUisses), 952 ; Math, Moth (Phase- 
olus), 871, 879, 1107; Mdthd, 475; 
Mathan, 102 ; Mathas, 1024; Mathi, 
577 ; MatJdo, 581 ; Mathosan, 759 ; 
Matt, 327 ; Matiaree, 974; Mdti- 
mdh, 505; Matka (Rajshai Silk]t, 
1015; Matk€msha, 250; Matkom, 
116; Matna,inr>,im7. 

Mats and Matting, 775-8. 

Mate, Calcutta and Madras {Madiir), 
467--8, . Cane, 202—3; . . . Darmd, 
775, 777 ; . . .•Elephant-grass, 777; 

. . . Mtmj, 775, 929-30; .,. Sitalpafi, 
775. 

Mattanga, 441 ; Maiiu--pal-tiga, 086 ; 
Mattar (Peas), 706, 902 ; Mattari, 
869 ; Maiti, 89 ; ... Black, 1073 ; 

. . . White, 1072 ; . . .-kalaie, 879 ; 
Mdt'ulungay 325. 

M.au-dla, 495-6; Maulan, 121 ; 
Maulmri, 821 ; Maunfi, Maura, 
521 ; ... UMk 22; Mauri, 552; 
Mavalung, 325 : 764; 

Maira, mdrd, (Di'niceated Milk) 473- 
4; Matrar, 925 ; Mmmrdi, 73; 
Mawanhi, 764; Mawra, 119. 

.IVIawK, Fish, 541-3, 549. 

Maga (A<lhatoda Vasica), 25 ; Md^id 
((Jail Oak), 911. 

May Apple (P<>doph.yllum), 904. 
Mayil-tuttam, 403 ; 'Maym, 838 ; Ma~ 
i/urru 393; Mazri, 776-7; Mazu, 
911 : Mealumma, 162. 

IMecchino (Ginger), 1140. 

^Meconitun (Extract of Poppy), 845. 
Medanggori (Mezankura Bilk), 1011. 
Medlar, Japan, 521. 

Medoioa, 484; Mcetiga, 400. 

MegiiHK (sugar refuse, puta), 952-3, 955. 
MehmlL 706; Meho, 317; Mehtah, 
560; Mvhivch, 117; Meina, 133; 
Mekhak. 526; Mekhun, 248; Mek~ 
mp, 785. 

Mklaxoiirjkea, 293, 779-80. 
MKLKA<JEmA MARGARITIFEKA (Poarl 
Oyster), 557. 

Mei.ia (Mm Tree), 780-1, 914, 1046. 
Melim (miUca), 1032, 

Mk LI LOT! 18, 605, 1091. 

Melicona (Dammar Bees), 127. 
MBLOCAnAMus (Bamboos), 103-4, 115. 
Mblocanka BAMBtjsomES, 103-4, 776. 
Melmhm, 410 

Melon, Castor-oil (Carica), 269; ... 
Kakri (Cucumil utilissimus), 439 ; 

,,. Musk and Pumpkin (Cucurbita), 
441; ,., Sweet (Cucumis), 437, 605, 
949j .. Water (Citrullus), 316; .. . 
White Gourd (Benineasa), 130. 


Mena, 125; Menasu, 896; Mendu- 
kolai, 200; Mengkop, 553; Mm- 
thyd, mentulu, 1081; Menya, 868; 
Meral, 886; Meralu, 511; Merihd 
936; Meruya, 518; Meaakhi (Ville- 
brunea), 164; Mescal (Spirit), 35, 
1046 ; Mesha kdr, 838 ; MesM, 994; 
Mesta, mesta pat, 629-30, 430; 

Meta-Umbu, 325; Methi, 1081, 114L 
Methyl eugenoL 457. 

Metl, 31. 

Mbtboxylon- Sagu, 92. 

Mettmga, 103; Meuuare, 64; Meva, 

A<\^7 ^ 


Mezankuri Silk, 1011; Meze, 117, 
Mezeroon, 486. 

Mezhuka, 125; Mkaishahola, 400; 
Mhdr-mardi, 285 ; Mheem, 99; 
Mhova, 116; Mi, 117; Mian kalai, 
276 ; Mibe, 74. 

Michblia Champaca, 821, 1010-1. 
Microtcena.cymosa, 904. 

Midu-ye, 333; Mighri, 845;«MiAf, 
197; Mtknu, 99; Mildgu, 896. 
Miliolite, 710. 

Milium, 393. 

Milk, 470-4 ; . . . Fish, 547;. . .-hedge, 
531. 


Millet, Bulrush or Spiked, 869-72; 
... Common, 843; ... Indian, 1031; 
. . . Italian, 988; . . . Little, 845; 
. . . Poor Man’s, 843; . . , Turkish, 
1031. 


Millbttia Piscida, 546, 759. 

Mimbu, 553. 

Mimosa pudica, 30. 

Mimulcjs moschapus, 786. 

Mimusoi>s Kauki, 627, 821. 

Min,^ 125 ; Mina, 869 ; Minak tanah, 
873 ; Miifiang, 846 ; Minhaw, 285 ; 
Ming ts'ai, 211 ; Mingut, 530. 

Mini vets, 132. 

Minu-mulu,^ 881 ; Miraf, 466 ; Mircha, 
451 ; Mirchai, 686; Mirchiagand, 
451 ; Mirga, 697 ; Miri, 896 ; Jlfir- 
tenga, 100 ; Mirydla tige, 896 ; Mis, 
401 ; Mtsh, 746 ; Mishmus, 905 ; 
Miaip, 732; Misreyd, 879; Miari 
(Dammar Bee), 128; ... (Crystal¬ 
line Sugar), 952, 956; Miau-e, 333 ; 
Miaur-pappu, miaurpurpur, 708 ; 
Mita-ald, 687; Mita~zerah, 283; 
Mitha (Aconite Boot), 23; ... 

(Common Salt), 963 ; .. . (Paspalum 
scrobiculatum), 869 ; ... (Raisin), 
1112 ; ... bar, 1117 ; . . .-hish, 21 ; 
. . .-dudya, 22 ; . . .-kaddu, 441 ; 

. . . nimbu, 322, 326 ; . . .-Ul, 981 ; 

. . . tilia, 23 ; .. . zaher, 23 ; Mithan 
(Gayal), 733; Miti, 56; Mitsumata, 
487 ; Mlittt-ka-tel, 873 ; ML%-ziphvyu, 
887. 


Mohhie, 1030; Mocha, 788; Mochai, 
508; M6cha-raa, 168; MocM, 396 ; 
. . . Wood, ^ 523 ; Moh, 732 ; 
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Moha, moho, 116; Mohdgodhuma, , 
1082 ; Mohona, 742 ; Mohoti, 120 ; ' 
Mohr, 708 ; Mohra, 22 ; Mohre, | 
490 ; Mohri (Aconite), 23 ; . . . i 

(Hill Bee), 124; Mohul, 116; 
Mohury, 124 ; MoJcJca jonna, 
1132. 

Molasses, 952. 

Mole batta, 837; Moleuppa, 110; 
Molochia, 406; Molochina, 410; 
Mom, 125; Mom-chiw, 979; 
Momiri, 405; Mondl (Pheasant), 
135, 141 ; Mongla, 430. 

Monkey-nut, 74. 

Monk’s-hood, 18. 

Mooga, see Muga. 

Moon of the Faithful, 905. 

Mor (Balsam), 400; ... (Peafowl), 

134, 141 ; Mora, 562 ; Moraha, 490 ; 
Morasa, 114; Morchals, 141; Mor- 
has, 777 ; Morhun, 674, 680. 
Mobinda, 447, 782-4, 1053, 1121. 
Mobimga ptbbygosfbbma, 95, 812, 
895 

Moringi, 162; Morhov, 490; Mor- 
mujh, 489-90. 

Mortar, 713-5. 

Mor-tuttd, 403; Moru, 911. 

Mobtjs, 784-5, 994, 998, 1046. 
Moshahhar, 59 ; Mosina, 721. 

Mosquito Blight of Tea, 228. 

Moss, China, 695. 

Moti-veldode, 65 ; Moth, see Math, 
Moth, Lymantriid, 269. 

Mothd, 465-6; Motha-kolanjan, 60; 
Moti, 557 ; Motia, 452; Moti-al, 
see Morinda. 


MuU (Bamboo), 103; ... (Badish), 
912 ; Mullangi, 912. 

Mullet (Fish), 546-7; , .. Corsula, 546. 

Mulls, 623 ; Multdni matti, 330; 
Multuga, 189; Mulugh'ddu, 784 
Munagdcha jhdda, 784; Mundia, 
1086; Mundiri, 65; Mundla- 
buraga-chettu, 168. 

Mundxjlba subebqsa, 546. 

Mung (Phaseolus radiatus), 881-2, ^ 
871, 879, 1107 ; Munga (Coral), 
989 ; Munga (Sugar-cane), 937 ; 
... -luppu, 110; ... arak, 784; 

Mungari, 1132; Mungil, 99; Mungo, 
937 ; Mung-phali, 74; Mungra, 
912 ; Muni, 523 ; Munigha, 784 ; 
Munila, 491; Munj,^ lU, 775, 
777, 865, 868, 92% 1110 ; Mdnja, 
929 ; Munji, 824, 831, 834 ; Muntin, 
533 ; Mupaung, 942. 

Mura, 257 ; Murada, 1073 ; Murali, 
831 ; Murdari, 633; Murdasang, 
707 ; Murdi, 278; Murga (Bow¬ 
string Hemp), 975; . . . (Indian Kino 
Tree), 908 ; Murgali, 975 ; Mur gal 
mar a, 553; Murha, 943 ; Muri- 
chung, 896 ; Murilla, 278 ; Murina- 
huU, 553 ; Murjdn, 989 ; Murki- 
tumma, 14; Murkula, 774; Muro, 
912 ; Murrah, 734 ; Murral, 542. 

Mtjbbaya exotica, 190. 

Murta, 775; Murungai, 784 ; Mu- 
rukku, 899 ; Murup, 189 ; Murva, 
975. 

Musa, 49, 436, 786-91, 868, 924. 

Musa (Plantain), 788; ... (Soy 

Bean), 564 ; Musali, 963. 

Muscat-garlic, 58. 


Moti khajati, 161 ; Motiya (Jasmin- Muscat-garlic, 58. 
um), 821 ; ... (Rusa Grass), 452; Muscardine, WOl. • 

Moumineram, 144 ; Mowda, 188 ; Muscovado (Sugar), 951-2, 954. 
Mowha, 116; Mowra, 521; Moya,, Muscovite, 781. 

694 ; Moydi, 538 ; Moye by ah, 128 ; Mushina, 720 ; Mushk, 7 8 o ; Mushk- 


Moyum, 927; Mozhukin, 125; 
Mridvikd, 1112 ; Muchi, 499. 
Mucuna pbubiens, 400. 

Muda muga, 1007 ; Mudar-kati, 467 ; 

Mudra, 258. 

Mud-skate, 543, 547. 

Mudupuchi, 78; Muga (Silk), 1009- 
11 ; ... Mezankuri, 1011; MugaU, 
188 ; Mugalik, 777. 

Mugil (Fish), 546-7. 

Mugrela, 811; Mifhevehri, 439; 
Muhlah, 546 ; Muhori-ka-arak, 552 ; 
Muhuri, 887 ; MlikaU-parah, 547 ; 
Mukial, 100; Mukki, 555; Mukna, 
697; Mukta keshi, 1027; Muktd- 
pdta, 775; Mukul, 400; Mula, 
490 ; Mulagu, 891; Mulaka, 490 ; 
Mulampandu, 437; Mula sinki, 
912. 

Mulberry, Indian, 783-5 ; . . . Paper, 
186, 862-4, 868 ; ... White, 784, 
998, 1046. 

^Mules, 751. - • 


ddnd, 629; Mushti, 1051 ; Mush- 
timhi, 498 ; Musing, 784. 

Musk, Musk Deer, 785-6, 814, 821 ; 

. . . Mallow, 629; ... Melon, 441; 

. . . Plant, Pods, Rat, Substitutes, 
786. 

Mussuck-ndba, 785 ; Mustd, 465 ; 
MLustaih, 553. 

Mustard, 176, 726, 771, 812, 816-8; 

. . . Black, 176 ; . . . Cabbage-leaved, 
182; ... Essential Oil, 183; ... 
Indian, 180-2; ... Sarepta, 181; 

. . . White, 176;.. . Oil, 183-5, 812, 
815-6; . . . Oil-cake, 183-4, 726, 771. 
Mustbla, 632. 

Mustuka, 465 ; Musumbra, 59 ; Mu- 
sura-teniga, 128; Mutar, matta, 
706, 902 ; Mutcheh, 508 ; Mutchli, 
913; Mutha, 4e#-6; Muthel, avel 
(Cocoanut Oil); .. • Oilr 357, 361. ^ 
Muthera, 504; Muthu, 557 ; Mutk%, 
449 ; Mutti, 557. 

Mutton and Beef, 754. 
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M%cz, 787. 

Myauh, 496. 

MYCODBBMA ACBTI, 1108. 

^ Myelehy 74 ; Myet-thon~myaung, 466 ; 

Myinwa, 102 ; Myl, 141. 

Myna, Common, also Nepal or Talking, 
133. 

Myouh-lok, 94. 

Myrobalan, 498, 638, 756, 1072; 

Arjan, 1072; . . . Belleric, 638, 1072- 
3; ... Cliebulic or Black, 638, 
1073-6; . . . Emblic, 638, 886-7. 

Myrrh, 400. 

N 

Na (Bharal Sheep), 746; Nabatul- 
gunnaby 249; Nachinwa, 103; 
NachiuSy 295^ Nachuda, nachunty 
295 ; Ndchuiy 518 ; Nadam (Cotton), 
580, 603; Nadikay 406, 408; Na- 
dudanay 737 ; Ndga-dali, 822 ; 
Ndgarangay 320 ; Nagari, 204; 
Nagar-motha, nagarmoth, 465-6; 
Naga-tummay 14; NdgavaUiy 891; 
NdgdouUy nAgdoni (Wormwood), 

03; Nagliy 518 ; Nagore, nagar, 

739; Ndg-phand, 822; Nag-puty 
120; Ndgre, 99; Ndgurvely 891. 

Naha, 831; Naicha (Hookah Tnbe), 

99; ... (Mulberry Disease), 1000; 
NaiTy 547 ; Nai-shakaty 930, 932 ; 
Naiwilliy 120 ; Najuphul, 911 ; Naky 
910 ; Nakanda, 833 ; Nakhaiy 273 ; 
Nakhtar, 291 ; Nakhter, 905 ; Na- 
khdd, 295 ; Nakka vulU-gadda, 1049 ; 
Ndkshariy 1107 ; Ndl (Pseudostach- 
yum), 104 ; Nala, nal (Phragmites), 

777 ; Nalada (Nardostachys), 792 ; 

Ndl hansy 99, 100; Naliy 197; 
Ndlichi bajiy 686 ; Ndlita, 406, 408 ; 
Nalla-jilakray 811; . . .-puruguduy 

887; , . ,-sandray 9 ; . . .-ummettay 

488 ; Nallenny, 981 ; NaluUy 329 ; 

Nal valangay 484 ; Namak (Salt), 51, 
963-71; Namaniy 330; Namdas, 
1125; Name, 496; Namlang, 99; 
Nana, 701 ; Nanas, na-ndt, 66; 
Nanhia, 1086; Nandruk, 1005; 
Ndngliy 518 ; Nani, 475; Nan- 
longyaing, 14 ; Nannari, 628. 
Nannorhops Ritchieana, 776-7. 

Nanoiy 823 ; Nantayok, 61 ; Nao, 746 ; 

Naoni, 988. 

Naphtha, 873. 

Napus, Napo-brassica, 176. 

Nar, 777. 

Narainganji, 418; Ndrandj, 320; 
Ndrangiy ndranjo, 320; Nara-sdra, 

48 ; Nara sij, 530 ; Narchd, 406 ; 
Nardy 456. 

Nardostachys, 4^, 792-3. 

Nardus indicus, 462. 

Ndrel, 350; Narghili, 362 ; Ndrgil, 

350; Nari (Blue Heron), 139; 
Ndri (Ipomoea aquatica), 686 ; 
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■^ Narich, '408; Ndrikel {ndri-kela) 
350 ; NdHkela-khanda, 361; Naringi, 
320 ; Ndriyaly 350 ; Narockpa, 248 ; 
. Narriy 99. 

Narthex asafoetida (Ferula Narthex), 536. 
Narvasy 1031 ; Nas, 640 ; Nasari, 128 ; 
Nasha, 249, 259 ; Ndshpdti (Pear), 
910 ; NashtaVy 889 ; Nasri-jen, 128 ; 
Nasuky 1143; Nata, 190; Natar, 
201 ; Natiy 837 ; ... -schambu, 526 ; 
Ndt-kd-dammul-akhvain, 908 ; Ndt- 
kd-deoddr, 525 ; Natsdba, 823-4: 
Nattu-manjat-chinak-kishangu ( Rhu¬ 
barb), 912 ; Nat-vadom, 1073 ; 
Naudhdy 665 ; Nauka-thau-hau, 843 ; 
Nau-nau, 427 ; Nausaddr, 48 ; Naval, 
526 ; Navanita, 470, 

Navet, Sweet, 176. 

Nayetiy 531. 

Nectarine, 906. 

Nectria, 229, 900. 

Neddiy 1066 ; Neela-hgmet-kha, 559 ; 
Neem, nim, see Margosa; Wehare, 
542 ; Nela-bevinagida, 69 ; Nelahevu, 
1053 ; Nela-usirika, 887 ; Nela- 
vemu, 69 ; Neli, 1140; Nelkar, 4:%b. 
Nelken (Clove), 526. 

Nella-nucha-konga, 140 ; Nella-shama, 
845 ; Nelle, 886 ; Nellu, 824. 
Nblxtmbium speoiosum, 402. 

Neosia, neoza (Edible Pine), 888 . 

Nepdl (Croton), 437. 

Nepheline-syerdte, 428. 

Nephrite (Jade), 560. 

Neptiy 264 ; Nerale, 526 ; NereM, 247 ; 

Nerinda, 915. 

Nbrixjm'odorum:, 49, 663. 

Neroli, 327. 

Nervdlam, 437 ; Nervati, 746. 

Nests, Edible Swallows’, 138. 

Nettle, Fever or Devil, 162 ; ... Nil- 
giri, 151, 161. 

NevUy 531; Newala, 1112 ; Newr, 
888 ; Newty (Indigo), 665 ; Neyi, 
478 ; Ngachauky 544; Ngap, 124 ; 
Ngapee, ngapi (Dried Fish), 544, 
547, 550; Nga-phyin-thaleh, 547 ; 
Nga-pri, 542; Ngathalauk, 544 ; 
Nga-zheng, 546; Niala nimili, 140; 
Niamey 496; Niar, 74:6; Niato 
balam haringin, 628; Niato balam 
tembaga, 627 ; Nihu (nehu), 326. 
Nicker-tree, 190. 

Nicobar Nut, 352. 

Nioella sativa, 283, 442, 811, 820, 
1110 . 

Niger, 479, 505, 625,-741, 812, 815, 820. 
Niggiy 486; Nihsuki, 1082 ; Nifni, 
762 ; Nil (Indigo), 664; ... 

(Pheasant), 141 ; Nild, 663 ; Nilamy 
559 ; Nilamaniy 663 ; Nila-thuthia, 
403 ; Nila vem, 1053 ; Nila-veppa 
(Andrographis paniculata), 69; 

.. ,-veppa (Swertia Chirata), 1053 ; 
Nilaviraiy 288 5 Nilgai, 644 ; Nilgao, 
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663 ; Nilgnr, 141 ; Nili-cJia Jlili- 
cha), 459 ; Nil-hahm, 686 ; Nilkant, 

132, 140. , , 

mil or Nil (Indigo), h6o ; Nilopala, 
nilufar (Blue Water-lily), 603 ; Nilva, 
741,1039; Nim (Margosa), 780, 1040 ; 
NmiaJc (Salt), 963. 

Nimar Oil (Rusa Oil), 451. 

Nimari, 678; Nimbar, 15 ; Nimmiy 
325-6; Nimbuka, 326 ; Niniili, 141 ; 
Nimnia~gadd% 459; Nhia, 783 ; iVw- 
gdlo^ 99. 

NlPA PBIITICANS, 170, 776. ' 

Nirhisi (Aconite), 19-20; — ^ 

phiniinn denudatiini), 491 ; Nir- 
qdh 99; Nirmab 1051 ; Niriijatvh 
429 ; Niruri, 887 ; Nirvdla, 429 ; 
Nirvari, 824 ; Nirviskaj 20 ; Nisoth,^ 
822 ; Nisottar, 822; Nistri 7mtari 
(Silk), 996, 998, 1018. 

Nitre, 972-5. ^ 

ittu-iu7iimctt 498 ; NiUf 350 ; A ivab 
531 P Mvarimg, 530 ; Niival 430 ; 
Nohiw, 401. 

NoeAL (0-puiitia), 348-9, 822^. 

Notee or Neivty (Indigo), 665; Nowi, 
141. 

Nucoline, 359- , 

Nime, 895 ; Nukhud dak 295 ; iSulluti, 
498 ; Nu7h 963 ; AVma, 783-4; 
Nmbz, 785 ; N^'mi-gatch, 192; Nuno, 
249; Nupsor, 311; Nur, 350; 
Nimlkk 578; NureM-Kelirngu, 494 ; 
N^irkah, 710; Nimna, Jiurmah 
(Cotton), 576, 595; Nushki, 535; 
Nitskid, 188. 

Nut, Achem, 352; ... Hotel, 83; 
Brahmin, Canara, 352 ; ... C-andle. 
47 ; ... Csrthew, 65, 1046;. Ceylon, 
Coromandel, 352; ...Indian, 351 
. . . M,alabar, Maidive, 352 ; . . 

Manila, 74 ; ... Marking-, 981 ; . . 
Monkey-, 74; ... Nicobar, 3o2 ; . . 
Pea-, 74; PhyKic, . ■ 

Pistachio, 902; . . . Singhara, 1080 
Soap, 14, 979; . . . Rush, 4(55. 
Nuthatches, 132. 

Natia, 408. 

Nutmeg, 79, 

Niivmihij 981. 

Nux-vomica, 758, ^ 1051. 

Nwa-tnget-yiny 466. 

Nwedo, 651 ; NyaeK 987 ; Nyah-gyi> 
783; Nyarij nyand, 746; Nyapaw, 
995-6 ; Nyaunghmidif 538 ; Nyaiing- 
gym, 538 ; Nyaung kyet paung, 651. 
Nyctanthbs, 430, 

O 

Oak, Ceylon, 980; .. . Silver, 383; , . . 

True (Quercue), 741, 911. 

Oats, Oatmeal, 96. 

Ohak 935. 

OOHLAHDBA TEAVANCORIOA, 193-4. 
Ochro, okrai 631. 9 


OCIMUM BASILICITM, 905. 

OdINA WODIER, 111. 

Odjas, 572 ; Odia, 1051 ; Odro, 742 ; 
Oepata, 98 ; Ogal, 532 ; Ohcz (Oinna- ^ 
momum), 313. 

OlBIUM TiiCKEM, 1115, 1117. 

Oils, 811-21. 

Oil of Almonds, 905; ... American 
Chester, 879 ; . * . Aniseed, 887 ; . . * 
Ben, 784, 812 ; ... Camphor, 247 ; 

.. . Cardole (Cashew), 66; . . . Castor, 
920-3 ; . . « Chaulmugray 204, 1067- 
B; , . . Chinese Wood-, 46, 503; . .. 
Citronella, 455-7 ;. . . Clove, 529;. .. 
Cochin, see Cocoanut; . » . Cocoanut 
(Copra), 357-61; . . . Cod-liver, 361, 
542, 544; . .. Gotton-seecf, 613-4;. .. 
Groton, 699; . . . Dik, see Cardole ; 

. . , Dolby see Mahua; .. . Dombaand 
Pinnay, 204 ; .. . Fish, see Cod-liver; 

. . . Gargcvriy 499, 501-2 ;. . . G-inger- 
grasay 451, 461 ; . . . Ground-nut, 
81-3, 986; . . . Hemp-seed, 257; . .. 
Kekmiey 47 ; ... Kerosene and Petro¬ 
leum, 872-9; . . . Lamp, 916, 986 ; 

. . Lemon, 327 ; ... lAunon-grass, 

457 ; . . . Linseed, 721, 725, 729-31; 

.., Macassar Hair-, 281, 081 ; ... 
Mahua Oil and Butter, 120; ... 
Mangostoen, 553 ; ... Marmeile, 27 ; 
... Mustard, 183-6, 812, 816-6; 

. , . Miithel and Avek see Cocoanut; 
. . . Niger, 625; ... Nimar, see 

Rusa; .L. Olive, 82, 115, 190, 813; 

Pinnay, see Homba; ... Plum, 
906; .. - PolH (wild Safflower), 282; 
... Poppy, 866, 860-1; ... Rape, see 
Mustard;... Rock Oil, 873;... Rusa, 
461-5; . . . Safflower, 281-3 ; ... 

Sandal-wood, 977-9 ; . . . Sarson, see 
Mustard ; . . . Sesame, 986-7 ; ... 
Tung, see Chinese Wood-oil; ... 

Turkey-red, 922 ; .. . Vetiver, 1106; 
Wood-, Malabar, 499. 

Oii-cake, 818, 922 ; . . . Cloth, 813-4 ; 

. . . Seeds, 811. 

Oinos krithinos, 52L 
Oka, 83 ; Okra^ 577 ; OZ, 65 ; OZa, 429 
861 ; Olakdamboly 1 ; Olchi, 906. 
Olba, 115, 190, 813. 

OlB7%""k‘ita7>tay 69. 

Oleum Nigrum, 292. 

Olibanixm Tree, Indian, 174. 

Oli’-cha, 459. 

Olive, Indian, 813. 

Omaky 1061 ; Orndmi, 285 ; 07nOy 142 
Omu, cwim-water, 285; Ondon 
544; Ongy 350. 

Onion, 68, 945, 1048, 1141. 

Onyx, 562. 

OoTnras (Amraoti), %81, 585. 

Opal, 562. 

Opbbotjlina Turbbthiim, 687, 822. 
OpioBi (Opium), 846-6. 

Opio tebaico (thebaicum), 846-7. 
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Opium, 258, 845-61; ... Abkari, 

857; ... Antidote, 28; ... 

Bengal, 851-3, 856; ... Excise, 

Malwa, 854, 856; ... Provision, 

852. 

Opos, see Opion. 

Opijntia, 347, 868. 

Ora, 102. 

Orange, 87, 320, 1110 ; ... American 
Osage, 999. 

Orangenbaum, oranger, 320; Orchil, 
448. 

Obchis, 962-3. 

Orer, 915. 

Orioles, 132, 142. 

Ormul, 538. 

Obobanc^, 803. 

Orobos, 295. • 

Oroha, 196. 

Orpiment, see Arsenic, 92. 

Ortolan, 134-5. 

Obyza (Rice), 116, 293, 776, 823-42, 
1046, 1082. 

Osage Orange, 999. 

Oshadhi, 252. 

Ostrich, 35, 139. 

0th (Cotton), 572; Oud-hati, 466 ; 
Ouk thapha-ya, 559 ; Ouplate, 980. 

Overlook, 248. 

Ovis, 644, 746- 

Ovisu, 96 ; Owa, 285 ; Owu, 586. 

Oxen, 644, 732-3. 

Oxidase, 806. 

Oxide, 92, 762. 

Oxytenentheba, 103-4. 

Oysters, 541. 

P 

Pddn (Rhus), 914; Pahha, 294 ,* 
Pachak, 980; Pachdpdt, pachbli, 
pachpanadi (Pogostemon), 904; 
Pachim, 743 ; Pachunda, 264 ; Pach- 
wai (Beer), 757, 760, 826, 840, 1043, 
1046. 

Pachyeissxts (Beetles), 4. 

Paclire, Pulque Wine (Agave), 31. 

Padagoji, 60 ; Padam^chal, 912 ; Padar, 
930; Padda-jallagadi, 1031 ; Pad- 
dam, 907 ; Paddi, 752. 

Paddy Bird, 139. 

Padhac, 411 ; Padma-kasta, padouk, 
907-8; Padval, 1081 ; Padzahr, 
pazahr, 131 ; Pagadan, 989 ; Pago- 
shwe-hmat, 824 ; Pagri, 618 ; Pagun, 
168 ; Pagu-tulla, 103; Pdhari-in- 
dray an, 439 ; Pahari nimhu, 325 ; 

.. .-rai, 182; Pai, 903; Paia, 
103; Paida patti, 589; Paiman, 
526; Painipishin, 1105; Pai- 
pdzoon, 449; Paira (Buchanania 
latifolia), 188t, ... (Cotton), 580 ; 
Paishti, 1046. 

Paka, 980 ; Pakar, 538 ; Pakodi, 868 ; 
Pdkri, 538; Paksdlu, 104; Pakva 
Kdrpdra, 244; Pala (Cardamom), 
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511 ; ... (Conessi Bark), 640; . . * 
(Dita Bark), 60; ... (Pigeon Pea)» 
197'; . . . (Wrightia tinctoria), 663,- 
1131; . . ,-garuda, 60; . . .-illupe% 
627. 

PALiEOBins (Paroquet), 133, 141. 
Palak, 928; Palan, 121 ; Paldndu,. 

58 ; Palang, 928. 

Paeaquium (Rubber), 627. 

Palds (Butea), .. ,-ki~gond (Gum),. 
189 ; .. .-pdprd, 190 ; Palepunzen,. 
1044; Pdlitd-mandar, 523; Pal 
kurwan, 1132; Palledar, 1127. 
Palm Canes, see Calamus; . . . Cocoa- 
nut, see Cocoanut; . .. Date, see 
Phoenix; . . . Palmyra, see Palmyra ; 
. . . Sago, see Arenga and Caryota; 

. . . Talipot, see Palmyra; 

Palma Christi, 915-23, 1012. 
Palmajuncus, see Plectoeomia. 
Palmarosa, 360, 451. 

Palmatisine, 19. 

Palmin, 359. a 

Palmyra Palm (Borassus), 167-71, 
428, 760, 928, 1046, 1109. 

Palosa, 15; Pdlu, 910, Paludar, 291 ; 
Pdlu pitta, 132, 140; Palwa kanda, 
929; Palyok, 1053; Pa-ma, 144; 
Pamban, 1084; Pambash, 912; 
Pam-budinga, 440; Pamidi patti, 
589; Pampe, 792; Pan (China 
Grass), 144; Pan (Piper Betle) 83-; 
4, 891, 988; Pan, pan supari 

(preparation of Betle leaf, nut, lime 
and spices), 10, 83, 104, 285, 712 ; 
Pana (Buffalo), 732; Pand (Palmyra 
Palm), panai-maram, 169; Panaaa,. 
94; Panch, 1044; Panchavalkala,. 
538 ; Panchi, 71 ; Panch-patr, 402. 
PaNCBATIXJM TBIFLOBtJM, 1049. 

Pdnd, 945; Pdnddns, 1063. 

Pane ANUS, 31, 66, 188, 776, 821, 1133. 
Pandi handi, 752; Pandol, 1081 ; 
Pdndruk, 1051 ; Pan dubbi, 141 ; 
Panel, 904 ; Panevdr, panwar, 288 ; 
Panga (Black Myrobalan), 1073 ; 

.. . (Hemp narcotic), 258; .. . (Salt), 
963; Pdngara, 1116-7; Pangiri 
Maana Grass, 456; Pdngrd, 523, 
894; Pani, 94; Pania, 521 ; Pani- 
chika, 498. 

Panicum, 79, 506, 603, 869, 988. 
Pani-kuhila, 28; Paninir, 925 ; Pani- 
phal, 1080; Panir, 1120; Panj, 
1044; Panjoli, 887; Panlat, 511; 
Pan-muhori, 552; Panni (Rusa 
Oil), 451; ... (Vetiver), 1106; 

Panooa, 556; Panaahi, 937 ; Pan- 
sdhi kdld gannd, 936 ; Pdnsuja, 963 
Pantaga, 204. 

Panther, 632. 

Panwa, 538; Poo, paosM-ding-yingr 
100; Pdpad, 881 ; Papadi (Horse 
Gram), 504; ... or papri (Salt), 55; 
Papanas, 32^. 
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Pap AVER, 812. 

Papaw, papaya'f papeya, 269. 

Paper, Nepal, 45, 486. 

Paphok, 104; Papia, 269 ; Pdpra, 
904 ; Papri, 190 ; Paps, 759. 

Papyrus, 861. 

Parahaiic, 186, 864. 

Pababoxxtrus, 364. 

Paraffin, 813-4, 876. 

Pabameria (Rubber), 658. 
Parangi-sham-birdni, 174. 

Para Rubber, 655-7. 

Paras (Bird Cherry), 906; Paras 
(Butea Gum), 189, 1053. 

Pabasa lepida (a moth), 387.^ 
Parhat-zerahy 283 ; Pardeshi, 449 ; 
Parijdta, 523 ; Paringa, 523 ; Par- 
miok, 99 ; Paroa tue, 538. 

Paroquets, 133, 141. 

Parotas, 116. 

Pabbotia Jacqxtemontiana, 115. 

Partal, 888. 

Partridges, 132, 134-5; ...Grey, 

Himmayan, 133. 

Paru, 58; Parungd, 911; Parvar, 
parwar, 1081; Pasai, 182; Pasang, 
743 ; Pasewa, 854-6 ; Fashing, 
101. 

Pashm, pam (Wool), 273, 741, 743-5, 
747,. 1121. 

Pashmina, 1123, 1125-7. 

Paspalum scbobicttlatum, 845, 871. 
Pastuwanne, 624; Pasupu, 445, 447 ; j 
Pat (Goat’s hair), 745; ... (Jut© 
Fibre), 406, 409 ; ... (Silk), pat 
(Silkworm), 994, 997; Pata 

(Hornbeam-leaved Sida), 991 ; ... 
(Megass), 952; Paid (Saccharum 
arundinaceum), 929. 

Patagonian Bean, 248. 

Patakri, 61 ; Pdtdli, 171 ; Patanga, 
195; Patangkha, 140 ; Pdta-sij, 
530 ; Patchay-pyre, 881. 

Patchouli, 821, 904-5. 

Pateca, 317; Pate de jujube, 1144; 
Pater, 777; Patha, 776; Pathiri, 
791; Pat-Uu, 99; Pathor, 774; 
Patihonda, 311 ; Pati-nembu, 326 ; 
Fating, 905; Patis, 19; Patna- 
khari, 57 ; Patolam, 1081 ; Patokha 
hagla, 140 ; Pat-phanas, 94 ; Pdtsan 
{Sunn hemp), 430; ... (Deccan 

Hemp), 251, 630 ; Patta (Jute Fibre), 
405; (Silk), 994; ... (Hemp), 
252; Pattdnga, patang, 194 ; Pattanie, 
903 ; Patti, 258 ; Pattra, 884 ; Pattu, 

, 744, 1125; ... (Silk), 994; Patu, 

102 ; Patwa, 629 ; Pauchoti, 627 ; 
Pauk, 189.; Paunda (Sugar-canes), 
936-7, 944-5; Pans, pdusa, 767; 
Paut, 409 ; Pauti, 508 ; Pav'd, 980 ; 
Pdvdlam, 989 ; Favana, 887 ; Pav^- 
traca, 430. 

Pavo cristatijs, 134, 141. 

Pavonia OB grata, 1106; 


1 Pdvta, 508 ; Pawn, 83 ; Payani, 1105 ; 
Payen, 64. 

Payena, 628. 

Payong, 101 ; Pazham, 787. 

Pea, Angola, 196; . . . Chick, 295; . . . ‘ 
Congo, 196; ... Cow, 1107; ... 
Garden, Grey or Field, 706, 902-3, 
1111; . . . No-eye, Pigeon, 196. 
Peafowl, 134, 141-2. 

Pea-nut, 74. 

Pea Straw, 477. 

Peach, 906. 

Pear, Common, 910; ... Prickly, 348, 
822 

Pearl,'122, 547, 557; ... Ash, Indian, 
48-9, 771; . . . Cocoanut, 362; . . . 
•Mother of, 557-8, 989; f. . Oyster, 
557. • 

Pe-bazon, 508 ; Pehin, pelin, 428. 
Pebrine, 1001. 

Pe-bya, 508. 

Pech, 486; Pecha, 101 ; Pecha-da, 
498 ; Pechepierre, 543. 

Pebabium Mxtbex, 473. 

Peddagi, 908 ; Pedda-jila-kurra, 552 ; 

.. .-kai, 438 ; . . .-pera, 123 ; ... solu, 
518 ; . .. sopara, 484 ; .. . teku, 1068 ,• 

. , .-tella-konga, 140 ; Pedegu, pedei, 
908 ; Peepul, 538 ; Pee tchi, 465 ; 
Pegu, 733; Pegya, im ; Peyyi 
(Dolichos Lablab), 508 ; Pegyi (Lima 
Bean), 880; Peh-naing-ni, 248; 
Peholi, 904 ; Peh-yen-khyung, 196 ; 
Peik-khyen, 891 ; Peka, 100 ; Pekh, 
124; Pela, 907. 

Pellicxtlabia koleboga, 385. 

Peluk, 749 ; Pe-lun, 508 ; Pemdi-ber, 
1143; Pemu, 201; Pe-ndn-ta-rzi, 
1081 ; Pen-bwa, 773 ; Penek, penka, 
249 ; Pe-ngapi, 504. 

, Penicillaria spicata. See Pennisetum 
, typhoideum. 

Penneru-gadda, 1120. 

Pennisetum: typhoibum, 49, 78, 281, 

; 505, 598, 601, 603, 843, 869-72. 

, Permy-wort, Asiatic, 646. 

; Pentapetes phcenicea, 30. 

; Pentaploa, 1044; Penti-vedru, 99 ; 

Peon, 765; ., .-wilayti, 707; Pepa, 
% 201 ; - .. beti, 202 ; Pepere, 538. 

^ Pepper (Black and White), 523, 896; 
1 ... Bird, 267; ... Chalechut, Guinea, 

I, Po'd, Red, 264; ... Long, 891. 

I, Perai-tenai-egalu, 123 ; Perala, 907; 
?, Peralu, 537 ; Perambu, 201 ; Pera- 
1 , rattai, 60. 

t, Perch, Grey, 546. 

; Perfumery, 811, 820-1. 

), Peria-them, 123 ; Perich-chankay, 882 ; 
; Perinkara, 511; Perin-njara, 526 ; 

; Perita, 882; Penfa, 116. 

i- Peroxidase, 806. 

Peroxide, 762. 

Perpulut, 905. 

Persimmon, 498. 
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Perun gayam, 534. 

Peruvian Bark, see Cinchona, 302. 
Pessara, 882; Pesu, 720; Petha 
(Pumpkin), 441 ; PUhd (White 
Gourd Melon), 130 ; Petum, 'petun, 
794 ; Pewandi, 1143. 

Pewter, 402. 

Peya, 742 ; Peyara, 907 ; Pfis, 776 ; 
Phag, 1031 ; Phagwari, 537 ,* Phain, 
974 ; Phala, 94 ; Phalapura, 325 ; 
Phalel, 116; Phalsa, 624; Phan, 
115 ; Pha-pat, 161 ; Phaphor, 1049 ; 
Phaphra, 532 ; Pharat-singhali, 911 ; 
Pharsa, 624. 

Phaseolxts, 225, 295, 767, 770, 870-1, 
879-82, 1107. 

Phatak, 561 ; Phatika, 760, 1043; 

, PhatiUa, 22^ Phatkiri, 61; PhayonL 
125. 

Pheasants, 132, 134-5, 141. 

Phekori-het, 201 ; Phenila, 979 ; 
Pheni-mama, 822; Pheong, 99 ; 
Pheytakyee, 162; Phikai, 843-4; 
Phindi,77Q; Phipri^74:2; Phitkari, 
61, 1110 ; Phitni-her, 1144; PhodnL 
400. 

Phcenix, 115, 170, 188, 353, 468, 

760, 777, 868, 882-5, 924, 929, 1046. 
Phojhhuri, 937 ; Phootee,. 595. 
Phosphates, 772. 

Phragmites, 115, 777. 

Phul, 402; Phula, phuldi, 15 ; Phu- 
lango, 255 ; Phul hhdng, 250 ; 
PhuU, 56 ; Phul-kohi, 182 ; PhuUatti, 
1121 ; Phul-sola, 29; Phul-sunn, 
430 ; Phulwa, phulwdrd, 116 ; Phun- 
gali, 531 ; Phuspat, 131 ; Phut, 
438 ; Phutkia, fatkia, 23 ; Phyeum, 
99. 

Phyllanthxts, 887, 1047, 1109. 
Phyllostaohys bambusoides, 105. 
Phylloxera, 1115. 

Physbtbr macrocephalijs, 64. 

Physic Nut, 699. 

Phytophthora (Plant Disease), 87. 
Phytoptus gossypi (a mite), 610. 

Pial, 188 ; Piasdl (Indian Kino), 908 ; 

Pidsdl (Terminalia tomentosa), 1073. 
Piassaba, piassava, 170, 286. 

Piazi, 1089; Pichle, 100; Picietl, 
pycietl, 794-5. 

PiCRORHiZA Ktjrroa, 405, 640. 

Picu, 570; Pienka, 249; Pien-tou, 508. 
Pigeons, 134-5. 

Pigs, Pig-skin, 702, 752. 

Pikunkai, 755 ; Pila-hereld, 991 ; 
Pilkhan, 538 ; Pilldnji, 887. 
Pimpinella, 283, 820, 887-8. 

Pina, pigna, 69 ; Pindri, 1050 ; Pinas, 

■ 66 ; Pincho,^ 160 ; - Pind, Pinda- 
kharjura, 882? 885 ; Pindalu, 494, 
496. 

Pindar, 74. 

Pinddweli, 133 ; Pind chirdi, 882; 
Pindi, 791. 


Pine (Pinus),^888-90 ; . . . Amboyna or 
White, 30; ... Koomlah, Sylhet, 
67 ; ... Screw, 188, 776. 

Pineapple, 31, 66, 929, 1046, 1109. 
Piney maram, 1105; Pinigala-konga, 
140 ; Pinjra, 291 ; Pinna, 117 ; 
Pinnay, Pinnay Oil,- 204. 

Pintail, 134. 

Piorina, 195 ; Pipal (Fig), 538, 1000 ; 

Pipal (Long Pepper), 891. 

Pipe-clay, 330. 

Piper Betle, 83-4, 891-6, 988. 

Pipits, 132. 

Pippal-yang, 979 ; Pipulmdl, 891 ; 
Pir-e-dang, 140 ; Piri, 484; Piring, 
1081; Pirkai huta, 486; Pischta, 
720; Pishanam, 836; Pishor, 115; 
Piska, 496; Pissi, 1086; Piasi- 
babul, 14 ; Pista, 902. 

Pistache de terre, 74. 

Pistachio Nut (Pistacia), 901-2, 
914. 

PisxTM, 298, 902-3. * 

Pita, 31, 35. 

Pitachandana, 976; Pita-karosana, 
405 ; Pita-kanda, 489 ; Pital, 401 ; 
Pitbala, 991; PitchapuUum, 317; 
Pitchinow, 742. ' 

PiTHECOLOBIUM SaMAN, 383. 

Pitta, 1121 ; Pitz, 777; Piun, 23 ; 
Piusa, 1086 ; Piydr, 188 ; Piya-ye, 
128 ; Piyaz, 58. 

Plague, 88. 

Plcbksha, 538. 

Plantain, 87, 479, 787, 1111. 

Plaster of Paris, 716-8. 

PleCTOCOMIA HIMALAYAN a, 202. 
Plectranthus rxtgosxts, 124. 
Pleuro-pneumonia, 742. 

Plotijs melanogaster, 141. 

Plovers, 134, 138. 

Plum, 906 ; . . . Black, Jaman, 526: 

. .. Oil, 906. 

Plumbago, 624. 

Plumbago zeylanioa, 49. 

Pochard, 134. 

Podah, 103- 
Podophyllin, 904. 

POGOSTBMON, 821, 904-5. 

Pogslo, 104 ; Poi, 163. 

Pois ciche, 295; ... d’Angole, 196; 

. . - pechu, 295. 

Poisons, Cattle, 1, 633, 743 ; ... Fish 
45, 499, 546. 

Poka-vaka, 83 ; Poko nilam, 904 ; Pol, 
350 ; Poise, 128. 

Polenta, 1138. 

Poll, poliyan, 276; Polli Oil, 282 ; 

Po-lo-mi, 94 ; Pols, 738. 

POLYGpNUM TINCTORIUM, 664, 1089. 
Poma, 232, 290. 

Pomegranate, 87, 909. 

Pomelo, 324. 

Pomfret, 541, 546-7. 

Pomum Adami Commune, 324. 
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JPouapulii 552; Ponctssct solu, 518 ; 

Pond di8077i, 564. 

PONGAMIA GLABBA, 49, 948. 

Ponies, Himalayan, 751. 

Ponika, 929; Pomiijct, 204; Po7i-ye, 
1108; Poona, 942; Poonac, punac, 
punak, 358, 360, 379, 818. 

Poon Spar, 204. 

Poori, 942 ; Popai, 269 ; Popat, 508 ; 
Po%7atia, 1087. 

Poppy, 479, 771, 812, 815, 845-61. 
POPULUS ALBA, 862. 

Poi’cnpino Quills, ... Wood, 142, 350, 
‘^62 

Pork, *752. 

Poroh 538. 

Porter, see Malt Liquors. 

Posa, 785 ; Poshiva, 1051 ; Post, pust, 
posiaka’-toi, 845-6; Post-kkai, 980; 
Potari, 2. 

Potijsh, Caustic,... Carbonate, 48, 771. 
Potassium Carbonate, 48 ; . .. Nitrate, 
50, 91^-5. 

Potato, 479, 497, 1026-31 ; . . . Ot-a- 
heite, 493 ; . . . Sweet, 687-8. 

Pot6l, 1081, 

Potstono, 1049. 

Pottery, 327-32. 

Potti-luppu, 972. 

Poudrotte, 769. 

Poultry, 136" 8. 

Poye, 128 ; Poyndi, 1143 ; Pra5, 538 ; 
Prabba, 201 ; Prai, 845 ; Pratima 
halkr, 1050. 

Prawns, 540. 

Pfifi, 160. 

Prince’s Feather, 63. 

Printers (a kind of grey cloth), 623. 
Priahtha-hhanga, 252; Prita, 888; 

Prong, prong nok, 90. 

Propolisine, 127. 

Pfoimanga, 979. 

Pbitnus, 05, 905-7, U06. 

Prussic Acid, 766, 880, 1040-1, 
Pseudaeonitine, 20-3. 
PSEUDOSTACIiYUM POLYMOJIWIUM, 104, 
115, 777. 

Psher, 115. 

PsiDiUM^ Guyava, 190, 887, 907. 
Psilomelane, 762. 

Ptbeocabfub Mabsupium, 189, 383, 
908-9. 

P. SAOTALiKUS, 25, 909, 976. 
Pua-hemp, 163. 

PucciNiA (on Wheat), 1091. 
Pucha^payar^, 882 ; Pucka, 886 ; Puga, 
83; Pugriany, 102; Pukha-bet, 
201 ; Pidd, 168; Pulachi, 980; 
Pulcha, 440; Puli, 1066; Pulich- 
chakkdy, 07; Pulla nilla, 1108; 
Pidla<-tenakegulu, 124 ; Pulque (Wine 
from Agave), 31, 35. 

Pulu, 630; ... pinam myouh, 766; 

Pulmu-kdvddu, 79. 

Pumel-nose, pumplemd^ 324. 


Pumpkin, .., Melon-, 441. 

Pim (Elephant Grass), 777 ; Pun. 
(Sterculiafoetida), 1050 ; Puna, 204 ; 
Punac, see Poonac; Punag, 755 ; 
Punaji, 837 ; Puna^n, 116 ; Punang, 
204 ; Punar puli, 554 ; Pimasa, 1036. 
Punch, 1044. 

Pundarika, pundari-kahshas, pundas, 
994 ; Pmidi, 630; Pundia, 937 ; 
Pundi-kai, 791. 

PuNiCA Gbanatum, 190, 909-10. 

Pupal, 83. 

Pur, 521 ; Parana ghrita, 479 ; Pur- 
Ha, 981 ; Purl, peri, 930, 937, 944 ; 
Puri~dumpa, .. ,-gaddi, 464 ; Puroa, 
755 ; Purphiok, 104; Purruwa, 
546; Pumni, 160; PuriBul, 1081; 
Pushini, 441 ; Pusitom, 531 ; Pusku, 
980 ; Putai-tamikmara^n, 269 ; Put- 
chaw, 160 ; Putikaranja, 190 ; Putri 
kit, 952; Puttanti, 163; Puttiah, 
547 ; Puvandi, 979 ; Puya (Nepal 
Hemp), 163 ; . . . (Wild Himalayan 
Cherry), 907; ... udish (Betula 

alnoides), 131. 

Pwe- 7 iyet (Bees’ Dammar), 128 ; Pwon, 
565; Pya aung, pya-gyi, 123 ; 
Pyathat, 530; Pyaunghu, 1132; 
Pyaung-net-si, 1039 ; Pyinma, 701 ; 
Pymfagar-rethi, 911 ; Pyi-nyouftg, 
5:h. 

Pyoung, 1031 ; Pyroluaite, 762. 

Q 

Qalqand, 403 ; Qat, 365 ; Qataa, 733 ; 

Qiackr, 365 ; Quabi-bet, 201. 

Quails, Rain or Grey, 132-4, 138. 
Quartzose Minerals, 561. 

Queura, 66. 

QtdckUme, 709. 

Quillai Bark (Quillaoja eaponaria), 979. 
Quills, 138, 142, 

Quince (Gydonia vulgaris), 910; ... 

Bengal (uEgle Marmelos), 26. 

Quinine (Cinchona), 48, 302-10. 
Quinine Substitute, 70. 

Quinaonge, 106; Quiya, 265 ; Quoilu, 
114. 

R 

Rdb (Egyptian Arum), 398; ... 

(Sugar), 952-3, 1109; Pah (a pro¬ 
cess of burning the soil), 835 Pah%, 
ruebee (Calamus), 201; Pabbri, 472 ; 
Pdche, 743; Pack, 1043 ; Padat 
bera, 908. 

Radish, 891, 912. 

Padix Junci, 466. 

Pdgi (Copper), 401; Pdgi (Eleusine 
coracana), 78, 446,%510, 518, 1046; 
Pagi (Ficus religiosa), 538 ; Pagu, 
141 ; Pdgulu, 518 ; Pahar dal, 196 ; 
Pdhria, 749 ; Pdi (Ficus religiosa), 
538; Pai (Indian Mustard), 180, 
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726 ; Rdi (Mangrove), 913 ; Baida, 
828 ; Bai-jdman, 526. 

Rails, 132, 134. 

Baisalla, 888. 

Raisins, 1109-10, 1112, 1118. 

Bajani, 285 ; Bajas, 259 ; Bajavaral, 
561 ; Rajgir, 532; Bdjika, 518; 
Bah, 1116; Rabat rohan, 1043 ; 
Bdhi, 1043 ; Bak-lop, 915; Rakra, 
937 ; Bdkshd, 1053 ; Rakta-chandan, 
25; Bo/ktachandana, 976; Rakta 
kamhal, 25; ... kdnchan, 121 ; 

.. .-khurna, 1032 ; Baktdlu, 496 ; 
Rdl, 1105; Bala, 988; RaUhup, 
248 ; Bali, 844 ; Ralli, 891. 

Bam, 564; Bdmabdna, 777 ; Bamac- 
ciam, H06 ; Ramdli, 834 ; JRamanjir, 
538 ; Bamagh sorrah, 543 ; Ramhans 
keora, 34; Bamdana, 63 ; Ramie, 
rhea, ramien, 143-59, 863 ; Rd 7 n- 
jamdni, 834; Ram-kanta, 3; Ram 
kapas, 576, 586; Ram-kela, 787 ; 
Bdmpdt, 1051 ; Bamphal, 71 ; Bamra, 
881 ; Bamras, 258; Bamrasam, 
258; Bdmrasddli, 936; Bamsar, 
929; Ramshing, 911; Bamsita, 
71; Bamtezpat, 311; Bdmtil, 625; 
Rdmturdi, 631. 

Bdnd-chapadavaU, 1081 ; Ban haria, 
748 ; Bdn-bor, 1144; Band, 915; 
Randhuni, 285. 

RaNDIA DtJMETORUM, 546. 

Bangd, 402; Banga-alu, 687; Ban- 
gamali, 142; Bangari, 833; Bdn- 
halad, 443 ; Raniwalai, 914 ; Banja, 
543 ; Banjana (Adenanthera), 25; . .. 
(Red Sanders Tree—Pterocarpns), 
909 ; Ba7tket, 537; Banol, 202; 
Bam parul, 1081 ; Bdn-shewrd, 987 ; 
Bdnturai, 755; Banzuru, 889 ; Baos, 
785 ; Rapa, 176. 

Rape, Indian, 178-80, 183, 360, 770, 
812, 816-8, 1089; . . . Gujarat, 179; 

. . . Oil, 183. 

Bara, 930 ; Bas (Cane-juice), 952, 955, 
1110; ... (Palmyra palm-juice), 

170, 928 ; ... (Sheep), 746; Rasa, 
1001 ; Basamala, 61 ; Basdali, 
rasvali, 936; Basi (Carbonate of 
Soda), 55; ... (Qingelly), 981; 

Bosun, 58; Bdtd-hdval, 14; Bata- 
del, 94 ; .. .-ensal, 512 ; .. .-kekuna, 
247; Rdt-alu, 493, 496; Batamhi, 
553 ; Batdn^li, 909 ; Rati, 1 ; Rato 
nigdla, 99 ; Battanjot, 699, 

Rattans, 201, 775 ; Baung, 527 ; Bauns, 
451; Bavakada, 114; Bawdn, 1107. 

Ray-fish, 543-4, 547. 

Realgar, 92. 

Behhri, 1081, 

Recche, recche^do, 265. 

Red Bark, 305. 

Bed Navsari, 57 6. 

Redshanks, 134. 

Redstarts, 132. 


Red-wood (Adenanthera pavonina),. 
25; ... Indian (Soymida febrifuga), 
1043; ... Andaman (Pterocarpns 

indicus), 907. 

Bee, 164. 

Reed, 98, 114, 775, 777, 864. 

Reed Mace (Typha), 777. 

Beeha, 144; Regu, 1143; Reh, 4, 51, 
113, 189, 711 ; Behdl, Rehdr Soils, 
B4j, 51 ; Reju Fibre, 44; Bek, 
906 ; Rellu-gaddi, 930 ; Belnu, 1144 ; 
Remd, 437; Bempugandha-cheke, 
909 ; Bendi, 915. 

Rennet, Indian, 1120; ... Vegetable,, 
483. 

Berd, 15; Besham, 994; Bevachin- 
nisird, 554. 

Revalenta, 709. 

Bezkuh, 743 ; BJiausa, 451. 

Rhazya steicta (Vegetable Rennet)* 
483. 

Rhea (Boelimeria), 143-59, 250, 295, 
436, 721. ^ 

Rhea Substitutes, 160-8. 

Bhi, 888. 

Rhinoceros (Rhinoceros unicornis), 644. 

Rhubarb: Chinese, Himalayan, 

Turkey, 912. 

Rhus Cotinus, 115, 191, 914. 

Rhynchobatus, 543, 546-7. 

Rhynchodia (Rubber), 659. 

Rhyncospoea (Ferment), 759. 

Biamha, 250; Rianish, 1107; Rihjo, 
785. 

Rice (Oryza), 258, 479, 776, 823-41, 
1035, 1043, 1046; Rice: Autumn 
{Aus or Bhadoi), Summer {Boro), 
Winter {Aman), 828. 

Ricin de Palma Cliristi, Ricinus 
COMMUNIS (Castor), 812, 915-23, 

1005, 1012. 

Bigana, 1026 ; Biha, 144, 152 ; Bikhu, 
930; Bin, 911 ; Binda, 739. 

Rinderpest, 742. 

Ringa, 1143; Bingdl, 99. 

Ringer, 387. 

Bingni, 1038, 1040; Binj, 15; Bisa 
Fibre (Villebrunea integrifolia), 164 ; 
Bisa (China-grass), 144 ; Biso, 825 ; 
Rita, rithd (Acacia concinna), 14; 

. .. rithia (Sapindus mukorossi), 
979 ; Bitsje, 265 ; Bitza, 164 ; Biu, 
538; Biyong, 774; Biz, 825; 
Roatanga, 980. 

Robins, 132. 

Roccella tinctoeia, 448. 

Rock-cod, Red, 546. 

Rock Crystal, 561. 

Rock Oil, 873. 

Rocket, 180. 

Rodang, 927. 

Roe, Fish, 546. 

Boghan, 282, 479, 712; Bohini, 640; 
Rohish, 451 ; Bohisha, 451 ; Bohu 
(Camphor-wood), 310; ... rui 
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(Fish), 642 ; Eohun, 1043 ; Eoiong, I 
504; Eoj% 581, 598; Eokto-^ sinnd, ! 
168 ; Eola, 1073. 

Boiler, Indian, 132, 140. 

EoUi, 755; Eomaka, 963; Eonecha, ! 

888 ; Eongoyne, 250 ; ^ i 

Ropes and Cordage, 923-5. ! 

Eora or Chur (Indian-hemp Narcotic), | 
261; Eora (Rice), 833 ; Eori (Agate), j 
562 ; ... (Mallotus philippinonsis), I 
755. I 

Bose (Rosa), 925-30; . .. Apple, 526; 

. . . Attar, 455, 821, 925 ; . . . Oil, 
451, 454. 

Rosbllinia badicipebda (Root para¬ 
site), 225, 229. 

Rosewood (Dalbergia), 484-5. 
Eoshagamt^ 451 ; Eoahel, 451. 

Rot, Black, 87, 941 ; ... Collar, Foot, 
803 ; ... Leaf, 385 ; ... Pith, 803 ; 

. . . Root, 229. 

Eotarif 201 ; Eotka^ 518 ; Eoucou, 142 ; 

Eoma, #24, 829-30. 

Rowball, 547. 

Eozatt^ 1082. 

Rozelle (Hibiscus Sabdariffa), 629. 
Rubber, see India-rubber, 647-60. 
Euhhi-revdndy 554 ; EuheMite, 563. 
Ruby, Ruby Mines, 428, 558, 624, 716 ; 

... Balas, 559. 

Eudra, 205; ., ,-challu, 511; Eudrcik, 
28, 511 ; Eudrdksha^ 511 ; Eue^ ru, 
ruebee (Calamus), 201. 

Rugs, see Carpets and Rugs. 

Etiku, rui (Pish), 542, 544-5. 

Ewi (Calotropis), 205-8. 

EdiUt 755; Eukattana^ 60; Eukhto- 
chandan, 909; Eukta kanchan, rakta- 
chandariy 25 ; Euku, 905. 

Rum, see Spirits; Eiim, 663, 1051 ; 

Eximad% 538. 

RtTMEX VESICARIUS, 148. 

Eufrti mastikiy 902 ; Eim (Gold), 565 ; 
Ewna, 462 ; Eund, 915 ; Eunnly 202 ; 
Eus, 25 ; Ema, rosa (Rusa Oil), riisa- 
ka-tel, 451, 821, 1046; Emh (Wild 
Goat), 743 ; E-ush (Wild Sheep), 746. 
Rush-nut, 465. 

Euaot, 130. 

Rust on Tea, Sorglium, Wheat, Vine, 
etc., 229, 1035, 1091, 1117. 

Eusta, 980. 

Eutabaga, 176. 

Eute, 484 ; Etwuka, 915 ; Euzerwp, 
484. 

Rye, Giant, 1084. 

Eyom, 663, 774. 

S 

Sa, 963; Saha, 824; Bahai, 694 ; 
Sabi-si, 1112. 

Sable (Fish), 540, 542, 544-5, 547. 
Sabzd, 556 ; Sahzah, 132, 140 ; Sahzi, 
249, 258. 

Saceharon (in Bamboos),^ 102. 


Sacchabum (Sugar-cane), 98, 115, 188, 
775, 777, 865, 868, 924, 928-62, 
1046, 1110. 

Saocopetalxtm: tombntosum, 95. 
Sacking-tree, 71. 

Sacqiii, Sacci, 39. 

Sada-hazurmani, 887 ; Sadaphal, 324 ; 
SadhanapU’Venduru, 102 ; Sadhi, 278 ; 
Sadri, 1073 ; Safeda (White Lead), 
707 ; Safed (White) angoor (Vine), 
1114 ; ... arand, 699 ; . . . bachnag, 

, . . bikh, 22 ; ... dd^nar, 1105 ; . . . 

; dhatura, 488 ; . .. kabra, 538 ; . . . 

! kaddd, 441 ; ... kikar, 15 ; ... 

I samhulj 92 ; ... signal, 521 ; ... til, 

\ 983. 

! Safflower, 276-83, 447, 479,^728, 741, 

I 771, 812, 815, 1097. .. 

} Saffron (Crocus), 429; ... Bastard 

I (= Safflower), 276. 
i Saiira de Agua, 559. 

' Safran, 429 ; Sag (Jew’s Mallow), 408 ; 
i Sag (Pot-herb), 411; Sag (Teak Tree), 

1 1068 ; Sagargota, 191 ; Sagda, 760 ; 

I Sagdi, 980 ; Sagina, 1032. 

I Sago (Corypha umbraculifera—a kind 
; of Sago), 429 ; Sago-palm, Indian or 
I Bastard Sago (Caryota urons), 285, 

I 760, 929, 1046 ; ... Java Sago 
' (Arcnga saceharifera), 91-2, 928, 

I 1046; ... (true) (Metroxylon Sagu), 
92. 

Sago7id (Beloric Myrobalan), 1072; 
Sdgun (Toctona), 1005, 1068; Sdgiodn, 
1068 ; Saha, 59, 251 ; Sakdju, 1073 ; 
Saharia, 1086 ; Sahefn, 1116 ; Sahri, 
1110; Sahut, saht (Honey), 128; 
Sai-kanta, 18 ; Sail, 831 ; Sain 
(Bamboo), 201; ... (Blue Heron), 
139; Saindhava, 963; Saiphra, 

I saipropaon, 294 ; Sair (Wild Goat), 
743. 

Saj, sag (Tenninalia tomentosa), 1005, 
1073'; Sdjira, 283 ; Sajjadd, 869 ; 
Sajje, 869; Sajji (Eeh), 51, 113; 

. . .-khdr (Barilla), 112-3 ; .. .-matti, 
“ sedgi mutti ” (crude Carbonate of 
Soda), 51, 155, 281, 448, 864. 
j Sajob Bengal a (=-^ Cor chorus capsu- 
j laris), 411. 

I Sajuna (Moringa), 784; Sdkam bari, 

! 963; Sakh, 211; Sdkhti (Shorea 

i robusta), 990 ; Sdkhd (Teak), 1068 ; 

I Sakin, 743 ; Sakkara, 362 ; Sakuan, 
115; Sakwa, 8ee Sail; Sal (Bomx), 
172 ; Sal (Shorea rubusta), 188, 486, 
624, 640, 756, 990-1, 1004-5. _ 

Salah-muri, see Salep ; Sdlai-gugul, 
174 ; Sdlan, 843 ; Salei, 894. 

Salep, 962, 1030; Salep-miari (Salep 
of Egypt), 962. • 

Salert, 72; Salhe, 174; Sail (Rice), 830; 
. .. (Satin-wood), 294; ... (Spurge- 
wort), 531 ; Salia bdm, 102. 

Salicobnia, 112-4. 
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Saiix, 115. 

8alla, 889,- Salma, 885; Sdlmali, 
168, 570 ; Salopa (Fibre), 286. 

Sals OLA, 112 - 4 . 

Salsola Soda, 50. 

Salt, Common, 56, 963-71, 973 ; . . . 
Black, 56 ; ... Glauber’s, 56-7; . . . 
Rock, 964; ... Sea, 50, 965; ... 
Volcanic, 48. 

Saltbush, Australian, see Saltworts. 
Saltpetre, 55, 771, 972-5. 

Saltworts, Indian, 50, 54-6, ll3. 

Salu, 500. 

Salvadoba, 479 . 

Sam (Artocarpus Chaplasha), 94 ; 
(Indian Blue Pine), 888 ; Samada, 
428 ; S^mar, 822 ; Sdmbar (Antlers), 
644-5 ; Saw^e, shama (Panicum), 506, 
843 ; Sa-meit, 552 ; Sammananthi, 
525; Samon-ne, 811; SampfenWood, 


Samudra, 963 ; Samudrdntd, 570; Sarda 437 i^RIMa, 163, 924. 

ROj-mni.Vi.n-anJhn CQfy . O- 'j. 


1072 ' (Rice), 834; Santi, 

Santonica, santonin, 93. 

Santra (Cyperus rotundus), 466. 
Sanuhar-el-hindi, 292 ; Sanu-kapashi 
1 ; Sanvu, 430 ; Sanwa, 843; Saonf, 
887 ; Saora, 894; Saphari khumra, 
441 ; Sapin, 889. 

Sapikdus, 14, 979. 

Sapiijm, 546, 659, 979-80. 

Sapodilla, 627. 

Sapota, 627. 

Sappan-wood, 61, 194 . 

Sappanga, 194. 

Sapphire, 428, 559, 663, 716. 

Sapro, 1051 ; 8ar, sarra (Manure), 767 ; 
Sar 5am (Saecharum arundinaceum)! 
929 ; Sara (Boiled Milk), 475; 
Saragvo 784 ; Sarah, 743 ; Sarana, 
542; Sarang, 123 ,* Sdrdyi, 1043. 

SA-R.nnn-P-T ATVTxrc -- 


--- w, , KJwirbooiMriinua, OYU; 

Sa-mung-sa-ha, 887; Samyeit, 879; 
San-, Sana-, sann-, 5w^n-hemp 
(Crotalaria jimcea), 45, 251-2 254 
256, 408, 409, 430-7, 603, 675,’ 

864-5, 868, 924, 948, 988, 1035; 
Sana^ (Cannabis sativa), 249-63; 
Sanai, 430; Sanalinga, 313; Sanato- 
si, 554 ; Sanatta, 1005 ; Sanhu, 430 • 
Sanchi, 892. ’ 

Sandal, Bastard (Erythroxylon mono- 
g^um), 525 ; . . .-wood (Santalum 
album), 190, 821, 926, 976;. . .-wood. 
Red (Adenanthera pavonina), 25, 
1106 ; . . .-wood, Bed (Pterocarpus 
Santalinus), 909. 

Sandahu, 909 ; Sanddrl, 160 ; Sandawa 
972. ’ 

Sanders Tree, Bed, 909. 

Sandhur, 707; Sandoleka-nar, 885; 

Sandi-huya, 1132. 

Sandpiper, 134. 

Sandra, 9 ; Sandras, 1105 ; Sangangur, 
95; Sang-i-hasri, 330; Sangi-i- 
dalam, 327; Sang-i-jerdhat, 716 ; 
Sangi-marjan, 989 ; Sang-i-palaun 
W49; Sang-i-yahada, 710; Scmq- 


kla Satjromattjm guttatum 65 

t~yashao, 560; Sangjt-kanai, 538* Smia c" 

Sankha, 989; Sankha bhasma. 710: 1051 • 


Sardine, 541, 545, 547, 549 . 1 ) 

SaH, 618; Sarisha (Sarson), 177 * 
Sar^vd 628 ; Sarfika, 48 ; Sarfvm, 
yyo; Sarkanda, sarkard, 362, 929- 
31 ; Sarkarei valli, 686; Sarkar- 
tchand% 930 ; Sdrri, serri, 296 

Sarsaparilla, Indian, 35, 628. 

Sarson, 176. 

Sarus, 134; Sasd, 439; Sasi, 72 * 
Sasnialu, 496. 

Sassafras, Kepal, 310. 

Sat, 988 ; Satapushpa, 879 ; Satde, 
saUm, satha, sathpuria, satpada, 124 • 
SatU, 824, 831 ; Sati, 444 ; Satidn^, 
60. ’ 

Satin-wood, 294. 

Satpcdiya, 754 ; Satpura, 486 ; Sat-sa, 
163 ; Satsiyar, 484 ; Satthapu, 777 ; 
Satthwa, 500; Sat'd (Barley), 
(Maize and Barley Flour), 565 640* 
1138; Satur, 784. ’ ^ 

Satyrium, 962. 

Sa'u, Sauj, 911; Sauna- 

togar%, 1^1; Saunf, 552 ; Sdur, 168 : 
Saurah, 429 ; Saurif, 887. 

Satjromattjm guttatum, 65. 


Sankha,' 989 ; ' Sankha hhasrrJi 710 • Toh ^*^S^wLh ’ ^^.vaya, 

Sankhu, 292 ; Sankru sl ' I Sd'wan-chw^^^ 

Sama^aa, aZ 9 ; SatMo^U-habbu, Sawku,’195 ' 

STi ‘ii ■";??! *¥ ‘ ®“~“- wuMtjsl 

1039 - ' ^^npl/aang, Schwlach-worm, 347. 

irsr 4 ij “sj“- 9 T =='• 

’<? ■ ■; “ .(Sweet Scirptjs Kysoob, 466 . 

Sanfh’ 409 . ’ SCLEBOPHYI,I,tJM, 823. 

Santh, 402, Santha (Woodfordia), Scorpion Fish, 546. 
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Scratch-coco, 398. i x aa 

Screw-pme, Foreign 
Screw-pines (Pandanus), 188, 776. 
SeaVposra, 624. 

Sealing-wax, 1064. 

Sea-slug, 122, 541. 

Sea-weeds, 50. „ , . . 

Seh, 910 ; Sebe, 907 ; ’ 

Sechaub, 250; SedartK 177 ; Seet, 

679 771 ; Segapu (Guava), 907 , 

Sea’apil (Oxide of Lead) 707 ; Segapu 
(Sword Bean), 248 ; Sehund, 53(^1 ; 
Seiat, 102; Seiden, 994; Sem 
(Garden Bean), 1107;... (Terminalia 
tomentosa), 1073; Se^nsa, 544; 
Seinye, 760. 

Seir, seer, 541, 645-7, u49, 

Sejav, 249; ’ 

Sekhdgi, 1053 ; Sekto, 784 ; Sel, 26 ; 

SeU, 547 ; SeUmnyoh, 1132. 

Selenite, 716. t ^ j j 

B&m. 248 ; Semar, 168 ; Sem-ht-gdnd, 
semla-s^nd, 121 ; Semul 
168 232, 523, 670, 991, 1005 ; Sen, 
903; Sendhi, 757, 760, 885; Sen- 
durgam, 276 ; Sengel, 294_; Se^terek, 
320 ; Senihal, 521 ; Senji, 1091. 
Senna: Country, Jamaica, Tmnevelly, 
288 

Sennal, 542; Sentha, 929 ; Seole, aer, 
994; Seondhi, 831; Sepa, 881; 
Sepuddy, 980 ; 8erajanj\ 418 ; Scrdi, 
930 ; Sereh, 459 ; Serei, 911 ; Ser- 

hnyokf 914. 

Seeicabia, see . 

S^ricuvi, 994; Serilh, ,>38; k>6Tt7ig~ | 
ja% 100 ; Serpa, 161. 

Sesame, Beaamum (Gingelly), 197, 360, 
479, 598, 601, 625, 756, 812, 816, 821, 
869, 871, 981-7, 1036-7. 

Sesbania, 29-30, 225, 287, 894-5, 924, 
987-8. 

Seta, 564. 

Setabia italica, 843, 988-3. 

Setburosa, sethit^rwa, 486; betO’Ozkfi- 

uma, 20; SSvu, 910; Sewa 887 ; 
Seye, 760; Sha (Pegu Cutch), 9; 

... (Sheep), 746 ; Shabju, 886. 
Shaddock, 324. 

Shade-trees, 383. 

Shadgrantha, 24; Shaelu, 77t), 884; 

Shaftalu, 906. 

Shagreen, 542, 547. 

Shahad, 128 ; Shahdanah, 257 ; Shahd- 
M-makhi, 128 ; Shdhin (Falcon), 133 ; 
Shahi zdfran, 430; Shahpasand, 
1127 ; Shah’zerah, 283 ; Shaing j%r%, 
981; Shdjnah, 784; Shdk, 131; 
Shakarkand, 687 ; Shakar khora, 132; 
Shakar pitan, 531 ; Shakahin, 131 ; 
Shal, shaldan, ahali (Bice), 824, 829. 
Shal (Shawl), 1126 ; Shalgham, 176 ; 
ShdU (Italian Millet), 988. 

Shallot, 58. 

Shalahi, 911 ; Shdlu, .^^1031, 1040, 


Shama (Bees’-wax), 125; 

(Bird—Cittocincla macrura), 133 ; 

... (Panieum Crus-galli), 842-3 ; 
Shamai (Panieum miliar©), 845; 
Shdmd-thmnpa, 398 ; Shamhirdni. 
1052; Shameula, 521 ; Shamli, 1081 ; 
Shamor, 1144; Shamshad, 190; 
Shamshara, 942; Shamula, 843; 
Shana, 252; Shanader jhar, 1106; 
Sha-na-kwalna, 742 ; Shanal, 430 ; 
Skanamho, 430; Shanda laghune, 
190; Shangti, 888 ; Shan hnan, 
986 ; Shank-ha-palita, 94 ; Shdnma, 
903; Shdpiang, 1120; S’hap-aha- 
pen, 163 ; Shar, 475 ; Shardb, 1043 ; 
Sharah-ki~kikar, 15 ; Shdrak, 133 ; 
Shdrdyam, 1043 ; Sharif a)?, 71. 
Shark-fins, 541-3, 549. ^ 

Sharks, 543-4, 547. 

Shaah, 914; Sha-ahoung,^ 531 ; Sha 
soung, 822; Shatran'}i (a special 
carpet), 271, 275 ; Shdul, 131. 
Shawls, Kashmir, 1125-7. 

Shawni, 1051 ; Shazaung, 530; She, 
210 ; Sheduri, 776. 

Sheep, 644, 746-9. 

Sheetings, 623. 

Shelim, 539. 

Shell-lac (Tachardia), 48, 93, 1062. 

Shells, 122, 712, 989. 

Shem, 1043 ; Shemba, 16 ; Shemi, 9 ; 
Shenbd, 401; Shendri, 755; Shen- 
gori, 774; Shengutan, 498; Shen- 
. shandanam, 909; Shenta, 1066; 
Sheo, 1116 ; Sheolk, 994 ; Sher, 910 ; 
Shera, 531 ; Sheradi, 930 ; Sheria, 
630, 871 ; Sherka, 1109; Shevelli, 
926 ; Shewa, 485. 

Shia, 283 ; Shialu, 1036 ; Shih, 61 ; 
Shibsashin, 190 ; Shidu, 530 ; Shih, 
93; Shilandi, 464; Shilm, 902; 
Shim i-atti, 537 ; Shimhi, 248; 
Shin, 485; Shindar, 911; Shingh, 
493 ; Shingddd, 1080 ; Shioli, 121 ; 
Shipur-gaddi, 187 ; Shir, 631 ; Sh%ra, 
1109; 'Shirdld, 754; Shiran, 905; 
905; Shirat-kuchchi, 69; Shirat- 
kuah-chi, 1053. 

Shirtings, 623. or,* i. 

Shiru-nari-vengayam, 1048; 

563; Shiaham, 484-5; Smah- 
mosaic, 718 ; Shiah-una, 161 ; Shisu- 
kdt, 485 ; Shitta-rattai, 60 ; Shimda% 
822- 

Shoe Flower, 629. 

Shol, 988; Shola, 28; ... rengat, 
791 ; Shombu, 552 ; Shor, 4 ; Shora, 
ahorga (Salsola foetida), 114; Shora, 
sOrd (Saltpetre), 972, 

Shobba bobxjsta, 49, 640, 756, 990-1, 
1005, 1057. 

Shori, 444 ; ShoraU, 177. 

Shrikes, 132, 142. 

Shritalam, 428; Shrol, 116; 

706; Shuhku, 1139; Shukri, 624; 
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ShufiUth 190 ; Shunda-pana^ 285 ; 
Shunnamhut 709; Shurli, 428 ; 
Shawae, 565; Shwariy 180; Shwe- 
pay-on, 441 ; Sia-pu, 144 ; Sidru, 
160 j Sihaydu, 707. 

Sibias or White-eyes (Birds), 132. 

Sid A (Fibre), 924, 991 . 

Sida (Lagerstroemia parviflora), 701; 
Sida atsu, 487 ; Siddh% 249, 258 ; 
Sidhu, 1044; Sigwan, 1068; Sihar, 
121 ; SihdrUy 160; Sihund, 531 ; 
Sijong, 102 ; Sikahai, 14 ; Siktha, 
125 ; Sila, 911 ; Sildras, 61 ; Sil 
harua, 100 ; Silim, 1073 ; Silingia, 
749. 

Siliquastrum, 264. 

Silk and •Silkworm, 992-1026; Mul¬ 
berry worm^ 992-1002; JEJri, 916, 
1011-3, 1144; Muga, 1003, 1009- 
11; Tasar, 526, 701, 1002-9, 1073, 
1144; ... Trade, 1013-26; ... 

-worm rearing on Arhar, 200 ; . . . 

. .. Chinese, 912, 1005; .. 

Landihe of Madagascar, 200 ; . . . ... 
Vegetable, 35. 

Silk-Cotton Plants (Bombax mala- 
baricmn), 168 ; . . . (Calotropis), 207; 

. . . White (Eriodendron), 521 ; . . . 

. . . (Cochlospermum), 812. 

■Silkhari, 1049. 

SiLLAGO siHAMA (Whiting), 547 ; 
Sillea, 101 ; Sill-kurta, 628 ; Sillohy 
104 ; Siloiy 732 ; Silphiony 533. 
SiLxmTJS (Indian Isinglass Fish), 543. 
■Sim, 508 ; Si-ma, 249, 251 ; Sima 
hoggu, simai-karri, 333; Simhal, 
168 ; Simhi, 504 ; Simla-alu, 766 ; 
Simaim-el-hindi, 915; SimpuUcca% 
525 ; Simnl, 168, 232 ; Sina, 997 ; 
Sinai (Singdl), 746. 

Sinapis, BeeBrasBicQ,, 176, 178, 180,182. 
Sinhan-karawa, 890 ; Sinderwani, 443 ; 
Sindhi, 1139; Sinduri,755; Singen, 
1053 ; Singhani, 99. 

Singh4ra Nut, 1080. 

Singhu, 283 ; Singia jur, 21 ; ... 
khar, 21; Singli, 1144; Sing- 
monal, 141 ; Singtoh, 785 ; Singya, 
121 ; Singya-hia, aingyi, 21 ; Sin- 
haaan, 402 ; Sini, 249, 256 ; Sinkami, 
;311; Sinaapd, 485; Sinth, 125; 
Sipari, 891 ; Sipi-ka-chuna, 710 ; 
Sir (Garlic), 58; ... (Silk), 994; 
■Sira, 783; Sire, airee, 459; 
Sirgkurai, 402 ; Sirin (Hemp), 249 ; 
Siria, airiaha, airin (Albizzia), 45; 
Sirka (Vinegar), 1108 ; Sirki (Munj), 
929 ; Sir kup, 177; SirmiUi, 29; 
Sir-nat, 162; Sirom, 1106; Sirru 
kirai, 63; Siaa, 402, 707; Siaal, 
31, 39-42/ 92#; Siai, 1051; Siaik- 
kurakura, 1079 ; .. .-panu, 1079 ; 
■Siaau, siaaoo (Dalbergia), 485-6 ; 
Sitalpdti (Mats—Clinogyne), 775-6 ; 
Sitd-palam, 71 ; Sitaphal (Custard 


Apple), 71; ... (Musk-Melon), 441; 
Sitd-punda, 71 ; Sit-ruti, 776 ; Sitaal, 
484; SiUa (Saltpetre), 974; ... 
(Tamarind), 1066; Sivaen horrur, 
842 ; Siyah, 283. 

Skates, 543-4, 5474 
Skin, 743. 

Skins, Animal, 632; ... Bird, 138. 
Skiu, 743. 

Smilax, 628. 

Smut, 456, 941, 1031, 1134. 

Snake-bird, 141; ... Gourd, 1081 ; 

. . .-stone, 131 ; . . .-wood, 1051. 
Snipe, 134, 138. 

Snippet, 134. 

Snufl, 793. 

Soap, 547, 812-4, 819 ; . . .-nut, 979 ; 
.. .-pods, 14; . . .-stone, 1049. 

Soda, Salsola, 50. 

Sodium and its Compounds, 50-7 ; .. . 
Bi-borate (Borax)^, 56, 171-3 ; ... 
Carbonate, 50-6, 448 ; .. .Caustic, 
56; ... Chloride (Table S^lt), 51, 
56, 963-71 ; . . . Sulphate (Grlauber’s 
Salt), 56-7. 

Sohdga, 171 ; Sohan, 1043; Sohikire, 
552 ; Soh-li, 546; Sohun, 140. 

Soie (Silk), 994. 

Sola, 28-30, 447, 

SoLAXUM, 79, 788, 891, 1026-30. 

Solar, see Sola. 

Solara, 462 ; Sola topia, see Sola. 
Soles, 541, 546-7. 

Som, 694 ; Soma, 251, 759 ; Somal, 92 ; 

SomU6n-zi, 882; Sonibu, 887. 
Sommacco femminello (Rhus Coriaria), 
914. 

Sona (Gold), 565 ; Sonaful, 163 ; Sonali, 
287 ; Sonalla, 430 ; Songadi, 937 ; 
Soni, 290. 

SONNERATIA ACIDA, 30- 
Sonp, 552 ; Sdnth, 1139 ; Sooahn, 500 ; 
Soonamooky, 996; Sophia, 452 ; 
Sordka, 972. 

Sorgho, aorgo, see Sorgh&n, 

Sorghum: vulgabe {Judr), 70, 111, 
188, 258, 281, 509, 598-9, 601, 603, 
630, 675, 728, 741, 758, 767, 835, 
843, 868-71, 881, 917, 929, 983-5, 
1032, 1046-7, 1081, 1097, 1131-40. 
Sorghum, Sugar, 929, 1041. 

Sorrel, Red, 629. 

Soao, 981 ; Sotia guvdr, 449 ; Soufiya, 
452; Souta, 1107; Sowd, 879. 
Spanish-gourd, 441, 

Sparrows, 132; . . . Java, 133. 
Spabtium juncbum, Sparton, 431. 
Spaatu, 77 S. 

Sperm-whale, 64. 

Sphatikari, 61. 

Spica indica (Cymbopogon Nardus), 
456, 463. 

Spider, Red, 228. 

Spigo Nardo, see Spica indica. 

Spike (a disease ®f Santalum), 976-7. 
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Spikenard, 402-3, 792, 821. 

Sptkso^ 99. 

SriLANTHES, 540, 004. 

Spilecha, 115; Spin baoja, 1120. 
Spinel, 428, 558-9, 

Spin kiskrnwhi 1118. 

Spirits, 92, 119, 488, 820, 9t>(>, 1041, 
1043-8, 1112. 

SpOROBonus, 54. 

SpoU 890. 

Spur-fowl, 134. 

Spurgewort, 530. 

Squash-gourd, 441. 

Squinanthus, 461. 

Sciuirrel, 632. 

Sra kMmwh% 1118 ; Sngandam, 9/ > ; 


130; SumoL 913 ; Sumsum, swi- 
sim, 981 ; Stm^ 910. 

Sun-birds, 132. 

Simddli 287 ; Siindar% 541 ; Simdeh, 
028; Sundei, 976; Sundhia, 741, 
871, 1039 ; Siindia, 1031 ; Snndi- 
bety 201 ; Sumlpogai, 101. 

Sunflower, 813. 

Simgung rik\ 121 ; Survjna, 784 : 

Sunkar, 834; Sunbdthe, 192. 

Sunn (Hemp), 430-7. 

Summ, 710; Sumiam, 709; Sunnu, 
900; Sunt, 1139; SuntJn 1142; 
Siiom, 880 ; Swpdrt, supdri-ka-phid 
(Botol-nut), 83, 108; Supdri {Gmy 
Oak), 911. 


Srikhanda, dliy; Sringavem, 1139; 750. 

Srinai-bwh. 21 ; SripMk 20- i Stiphadte-^Muw, 1048 ; 7o.) , 

starch!starch Sugar, 820, 840, 1138. ' Sur (Phragtmt^s^karTca), <77 ; 


Starlings, 132. 

Steel, see Iron. 

Stisbculia, 95, 1050-1. 

Stebeo«'.eemum suaveolens, 49, 95. i 
Stibnite, 72. , 

Stipbxim, 229, 385. ^ ! 

STIPA TENAClSSIIVtA, 432. 

Stoat, 032. 

Storax; Burmese, Liquid, Iriie, 01, . 

1052. i 

Stbeblit.s aspkr. 808. ^ i 

Struja BUTKA, 941, 1034-5. I 

StROBILANTHES EBA<’t'U)n*H)LIUS, 123, I 
0t>3, 078, 905, 1051. 

S. oABBOsns, 123, 1U7. 

Strontia. Strontiauite, Strontium and 
its Salts, 58. 

Stryehnine, Stbvohnos Nux-vomica, 

258, 540, 1047, 1051-2. 

Sturgison, 543. 

Styrax benzoin, 01, 1052. 

Ski, 270, 

SuiBDA, 113-4. 

Suala, 122. 

Suaiu, 1009 ; Subdn, 270 ; Subp, 268 ; 

S'ikhh 95; Smra, 931; Sudburg, 

920; Sud'ha. 710; Suft.n 270; ; . 

Singcmdha, 451 ; Sugandi pala. 628. j Sweet ir^tg, 24. 

Sugar and Sugar-cane, 57, 79, 92, 293, j Sweet Potato 0S7-8. 
928-02, 1043, 1040, 1109, 1111, 1141. | Sweet-sop, 71 
...-apple, 71; ...-candy, K)41 ; * ^ 

. . . Maple, 928 ; ... Sorghum, '929, 

1041 ; ... Starch, 1138. 

Suhaidngrnugrik^ 120; Sui^ 1, 743; 

430 ; S4h 040 ; Sujango, 255; 

Suifddo, 030; Sdji Cement, 714 ; Suji 
(Flour), 1086, 1088 ; Sukma, 439; 

Suket^ 970; Sukhad, sukhud, 970; 

Sukkctnaru pillut 457 ; Suktu^ 1108 ; 

Sukti'-bhcMfnUf 710; SullBa^ 101; 

Sdlphar 879 i Sultana-champa, 204; 

Sum^ 1009. 

Sumach, American, 191; 

leaved or Indian, 115, 191, 638, 914 ; 

.., European, 913. . . 

Sumhdra, 831; S4mi mz; SumU, 


(Wild Boar), 752; Sum (Cyperus 
tegetiformis), 407 ; Surd (Spirit), 826, 
929, 1043-4; Sura (Spurgewort), 
531'; ... (Sugar), 932; Surana, 

0)5; Surangi, 204 ; ... (Togari 

Wood), 783 ; 6’wmn,'#, 1141 ; Sump, 
1043 ; Surat, 102 ; Surb, 707 ; 
Surhand, 93 ; SurbuH, 821 ; Surga, 
mrgtmi, 1032 ; Surgufa, 025 ; Sur- 
/loni, 204 ; Sariakhar, 972 ; Surin¬ 
am, 398; Surkki, 713; Surkhia- 
bagia, 139; Stmna (Antimonium), 
72; Sur-md (Lead Sulphide), 707; 
Surma Mifed., 716; Surmahrklsfa’ 
kani, 72; Sunwa, 451 ; Surpan, 
204 ; SurtiH, 737 ; Surid, 78 ; Sunja- 
mttra, 205; Sutdr, 142; Sutari, 1; 
Sdtaski, 500; Sutk, 742; Suthan, 
779. 

Sub (Boar), 752. 

Smi (a Cotton Textile), 018; Siwaka, 
S3; Su-yit, 16; Swalloe, mmllow 
(B£‘che»de-Mer), 122. 

Swallows, 132. 

Swallow-worts, 205. 

Swans, 134. 

Swarna, 565. 


SWBBTIA Chibata, 405. 

Sumt-berela, 991 ; Sweti miriska, 177, 
Swifts, 132, 138.^ 

Swonpalwon, 882. 

Sword Bean, 248. 

SyMPBOCOS G^BANDrFLOBA, 555, 1010. 

B. BAOEMOSA, 49, 195, 750. 

S. SPICATA, 783. 

Synanthebias SY3:.VATICA, 06. 

T 

Tahan chaier, 628 ; •.. merah, 037 
... puteh, 028 ; Tabdahir, 100, 10 , 
110; Tabauk, 484; Tabau, 1051. 
TaOCA PINHATIB'IPA, 110, 445, 
Taohabdia lacoa, 447, 777, 1053-66. 
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63 ; Chaulaisdg, 62 ; Chaulmugra Oil, 
204, 1067; Chaunro, 1107; Chauri 
(Mangrove), 293 ; Chauri, 141 ; 
Ohdval, 824; Chaval huruvi (Bird), 
142. 

Ohavannesia (Urcola), 659. 

Chavara, 443 ; Chavi, 890 ; ChavlL 
1107. 

Chay-root, 821. 

Cheese, 483-4; ... Guava, 907; 

Cheesemaker,. 1120. 

Chehur, 121 ; * Cheih (Lac), 1055 ; 

Gheih (Job’s Tears), 393 ; Chein, 780. 
Chelone, 1079. 

Ohelu natia, 63 ; Chelwa, 629 ; Ghem- 
huUchan, 525; Chemchun, 201 ; 

(Common Millet), 843-5; 

... (Italianr Millet), 988-9 ; Ghenai- 
hoi, 400 ; Chenangi, 701; Chendala, 
980 ; Chendul, 133 ; Chenna, chunna 
(Gram), 295; Chennuka, chanaha, 
295 ; Gheno, 844. 

Chenopodittm, 293, 1110. 

Chenung, 782; Gheppura, 120; Cherhush, 
905. 

Cherry, Bird, 906 ; ... Sour or Dwarf, 
906;.. .Wild Himalayan, 907; Cherry 
Gum, 906. 

Oheruku, 930; Cheru pinnay, 204; 
Gheshamaddr, 562. 

Chestnut, Chinese Water, 465; ... 
Water, 1080. 

Chevari, 99; GheuU, 116; Cheytoa, 
197; Chhale, 1132 ; Ghhana, 469, 
483; Ghhari, 115, 884; Chhena 
(Cream), 470, 475; GhMmi, 882; 
Chhoi, 945; Chhota kimhu, 785; 
Chiai, 211 ; Ghibhur, 463 ; Ghihuda, 
437; Chichinga, 1081 ; Ghichoor, 
466 ; Chichra, 189 ; Chick, 856. 

Chick Pea, 295; Chickling-Vetch, 
703. 

Chiclo, 79 ; Chid, 466 ; Ghiha, 845 ; 
Chikita, 327 ; Chikna, 720 ; Chikni, 
89, 327 ; Ghikrassi, 294; Chihri, 
190 ; Ghil, 113 ; CMla, 888 ; Chilam, 
807 ; Chilasi, 800 ; Ghilqorza, 888 ; 
Ghilla, 531. 

Chillies, 264, 1027, 1110, 1141. 

Ghilluka, 141 ; Chimar, 287; CMmi, 
508; Ghimndn'd, 906; Ghimohu, 
1051 ; Chimydka, 904 ; Chin (Black 
Buckwheat), 532; ... (Common 

Millet), 843; Chin, chan (Sugar¬ 
cane), 935; China, 988. 

China-grass, 144, 294. 

China^ pulu, 997 ; Chinarinde, 302 ; 
Ghinatti, 844; Chinch, 1066; Chine 
dlu, 687. 

Chinese-nut, 74 ; ... Wood-oil, 46, 503. 
Ghing, 910 Cmngjagu, 1068 ; Ghini, 
952, 956 ; Ghini-hadam, 74 ; Ghini- 
champa, 787 ; Chini-gora, 326 ; 
Chini-mor, 140; Chinni, 784 ; Ghinol, 
287; Chinta, 1066. 


CmoNASPis^ 229. 

Chipara bhor, 451 ; Ghir (Pheasant), 
135 ; ... ^ (Pine), 889 ; GhirauM, 

188 ; Ghir chira, 281 ; Chiretd, 
1053 ; Chiri, 888 ; Chiriman, 70 ; 
Ghirimoya, 71 ; Ghiri vanga, 1026 ; 
Ghir-ka-gond, 889 ; Chirmilli, 29 ; 
Chirni, 885 ; Ghironji, 188 ; Chirugu^ 
45 ; Chirval, 821 ; Ghirwi, chita 
hdnsa, 822 ; Chitiyagur, 886 ; Ghitra, 
130. 

Chittagong Wood, 294. 

Chittah, 1082; Ghiitu, 174; Chiura, 
116; Chiura-ke-pina, 116. 
Chlopita, 228. 

Chlopoxylok, 188, 190, 1005. 

Choa, 952 ; Choava, 365 ; Choh-i-kot, 
980; Choca, 896; Chochara, 285. 
Chocolate, 1076 ; ... Chufas, 465. 
Choga, 1125; Choklu, 914; Ghola 
(Bengal Gram), 295; ... Chowli, 

871 ; Cholam (Maize), 1132; ... 
(Indian Millet), 58, 464, 60^ 1031-43. 
Chonemoppha (Rubber), 651, 

Chora, 911; Chorpatta, 162; Chota 
(Cloth), ‘411; Ghota aryili, 486; 

. .. char at, 140 ; ,. ,-kikar, 14 ; 

Ghotan dman (Rice), 824, 828 ; 

Chota-pan-ki-jar, 60 ; Ghotapat (Silk¬ 
worm), 995, 997; Chota sinkoli, 

311 ; Choti, goni, 406 ; Choti-al, 783; 
Choti-kulijan, 60; Ghoti-lani, 114; 
Ghotopalu, 997-9 ; Chotra, 130 ; 
Choulaie, 63; Chour-gau, 733 ; Ghowar, 
443 ; Chowli, 1107 ; Ghowri, 733 ; 
Choyanda, 952. 

Chpysanthemum coponapium, 148 
294. 

Chpysopogox Gpylltjs, 188. 
Chrysoprase, 561. 

Chua, 63 ; CJ^wan, 211 ; Chuari, 905- 
Chufas chocolate, 465. 

Chuhdra, 882 ; Ghuka (Vinegar), 1108 ; 
Ghukka (Ginger), 1139 ; Chuko, 63 ; 
Chukor (Partridge), 133; Ghukn, 
912 ; Chdla, 531 ; Ghul-chulan, 982- 
Chu-ma (Rhea), 144; ... (Indian 

Hemp), 249 ; Ghumati-pati, 467 ; 
CMm, chund, ch/dndh, 709-10 ; 
Chun (Spurgewort), 531 ; Ghuna 
(Muscardine), 1001 ; Ghunak, 709 ; 
Chuna-kete, 1001 ; Chundm, 293, 
543, 710, 713-4, 1050; Chundm- 
hu, 709 ; Chungas, 102 ; Ghung- 
kyek-ddm, 1121; Chuni, 200; Ghd- 
nid-gdnd, 189 ; Chunna, chenna, 
chahus, chano, chania, 295; Ghun- 
pdt, 430 ; Chunri, 560 ; Ghwpri-dlu, 
493, 496 ; Ghurdl, 704 ; Chur 

ganja, 261; Ghuri, 116;" Ghuris, 
563 ; Ghurnd, 709-10. 

Churns, Milk, 476. 

Churtal, 96; Churu charras, 260 ; 
Chush-maidar, 562 ; 'Chutidl, 912 ; 
Chutni, 906; Ghd tsale, 172- 

73 


« 


1153 


INDEX 


Chuwaia, 885; Chye, lOl; Oieaara, 
94. 

CiCEU, 295--302, 507, 598, 704, 706, 
770, 1099, 1109. 

Cicerch5s, Ciceren, Ciche, 290- 
Cigarettes, 808-11. 

Cigars, 795, 807-11. 

Cinchona, 302—10, 524, 686 ; ... bub- 

Stitute, 94. r OIA 

CiNNAMOMUM, Cinnamon, 244-o, 51U- 
6, 527, 821, 1010, 1110. 

Cionama, 710. 

Citral, Citron, 325-7. 

Citronella, 360, 456-7, 821 ; Citro- 
neiial, 457. 

CiTRULLUS, 316-7, 438, 440. 

Citrus mebica, 317—27, 821. 

Glap-wype, 490. 

CuAViCFRS (Ergot), 456. 

Clavo (Clove), 526. 

Clay, Fengal, Moulmein, 56; ... 

Porcel^, 330 ;... Rotas, Singapore, 
S6. 

CliiT'bing Fish, 542 ; Climbing Mango, 
660. 

CUINOGYNE DICHOTOMA, 170, 775. 

CZoli, Clove, 526-30. 

CuuPEA (Hilsa Fish), 542, 544-o, t)47. 
Cluster Bean, 449, 741. 

CnicUwS, 277. 

Coal, 332-44 ; ... Gas and lar, 344 ; 

... Coko, 345-6 ; ... Patent, 347. 
Cocaine, Coca Plant, 523-4. 

CocciDJS (Scale Insects), 348, 354, 
386. 

CocciTLUS VIULOSUS, 473. 

Cochineal, Cochineal Insect, 347-9. 
Cochin Grass, 457. 

CoCHLOSPEUMUM GOSSYPIUM, 9o, l05, 
812. 

Cockatoos, 133. 

Cockchafer, 387. 

Cockscomb, 03. 

Cock-up (/ief/ii-fish), 540, 547. 

Cocoa, 1076-7. 

Cocoanut Palm (Cocus nucieera), 85, 
87, 188, 293, 349-63, 479, 741, 760, 
771, 776, 812, 815-7, 820, 924, 

929, 1046, 1113 . Butter, 359-60; 

... Desic' atcd, 362 ; ... Fibre (Coir), 
354-7, 362-3, 776, 778, 924 ; ... Oil 
and Copra, 357-9, 363, 812, 816. 
Ooco motiah (Biimmelo Fish), 542. 
CoconaOa Cotton, 580. 

Coco-olein, 361. 

Cocos nucifeba, see Cocoanut* 
Cocotine, 300. 

Codda-pani, 428. 

Co(i-li%or Oil, 361. 

COEEOSTERNA, 4. 

CofTee (CoFFEA arabioa), 363-92 ; 
523, 1046;.. .Ohufas, 465;., . Negro, 
288, 390. 

Coho (Coffee), 365 ; Oo% 542. 

Coir Fibr*^^, see CocoanuC 


Coix, 392-8, 521, 758, 1046.1 
Coke, see Coal. 

Colchicine, Colchicum, 398. 
COLEETOTRICHUM, 941. 

Collocalia (Edible Nests), 138. 
CoLOCASiA, 398-400, 440-7, 496, 788, 
1140. 

Colocynth, Colocynthin, 316, 439. 
Colomhinot 1140. 

Colophony, 889-90. 

Colza, Indian, 176. 

Commercolly, see Marabout. 
Commiphora (Balsamodendron), 174, 
400. 

Conch, 989. 

Conda-panna, 285. 

Conessi Bark, 640. 

CONIOTHYRIUM, 41. 

Cooch-murden-pautj 409. 

Coomptas Cotton, 584. 

Copal, Indian, 1105. 

Copper and Brass, Sulphate, Copperas, 
50, 401-5, 691. 

CopTG {KopTCt)^ see Cocoanut. 

CoPTis Teeta, 130. 

CORAGIAS INDIOA (Roller), 132, 140. 
Corahs (Silks), 1014, 1024. 

Coral, 122, 710, 712, 989. 

Coral Trees, 523 ; ... Wood, 25. 
CoRCHORUS (Jute), 148, 405-27, 868, 
924. 

Cordage and Ropes, 43, 923-5. 
Coriander, 427, 598, 820. 

CORIARIA NEPALBNSIS, 1012. 

Cork Substitute, 29, 35. 

Corn, Guinea, 1031 ; ... Indian, 929, 
1132-9 ;... Mecca, 1133. 

Cornflower, Indian, 1138- 
Corornandel Nut, 352. 

Corsula Mullot, 546. 

CORYBALIS, 130, 405. 

CORYNBUM MORI, 1000. 

CoBYPHA, 115, 170, 188, 428-9, 776, 
861. 

CosomruM, 405. 

Costus, 980. 

Cotton, 477, 479, 569-624, 726, 741, 
771, 812, 815, 834, 868, 917, 924, 
983-5, 1035, 1037, 1081, 1091, 

1097. 

Cotton., Devil’s, 1; ... Kap^, 521-3 ; 
... Sea Island, 688 ; ... Tree, 576 ; 
... Tree, White, 621. 

Oova, 907 ; Covalam, 20 ; Cowa, 552. 

Cowry, 989. 

Crab’s Eye, 1. 

Cramee, 996. 

Cranes, 132, 134. 

CRATiBOUS, 190. 

CBATiEVA, 26. r;; 

Cream, 470-4. 

Great, 69, 1053. 

Creepers (Birds), 132. 

Creeping Panic Grass, 463. 

Cbinum, 1049. 
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Obotalabia, 250-2, 254, 256, 408-9, 
430-7, 603, 770, 776, 864, 868, 
924, 948, 988, 1117. 

Cbotalabia panicoxata, 546; ... 
STBiATA, 225 ; . -. Bubhia, 483. 

Croton, Purging, 437 ; ... Oil (Physic 
Nut), 699 

Crown Bark, 305. 

Crows, 132. 

Cbyptostegia gbandiploba, 651. 

Cubebs, Cububs, ^90. 

Cucah, sawahri, 542. 

Cuckoo, 132; ... Common Hawk, 
133. 

Cucumber, 439-40, 949. 

CucTJMis, 437-440. 

Cukra, cuhraka (Vinegar), 1108; 
Cumdri, 59. * 

Oumboo, cmnbu (Pennisetum), 603, 
869. 

Cumin, Cummin (Cuminum), 442-3, 
820 ; ... Black (Nigella sativa), 283, 
442, 811. 

Cuprum, see Copper. 

CUBOULIGO OBCHIOIDES, 963. 

Ctjbcuma, 491, 506, 773, 788. 

Currants, Bengal, 270. 

Cursa, 542. 

Custard-apple, 71. 

Cutch, Catechu, 8-14, 638. 

Cutworm, 387. 

Cyamopsis psobalioides, 449-50, 504, 
741, 949. 

Cybitjm, 545-7. 

Cydonia, 26, 910. 

Oyeree, 665. 

Cymbopogoit, 70, 450-63, 792, 926, 
1046. 

Cynodon, 54. 

Cypebus, 114, 464-8, 776. 

Cypress-SaSw^', 3. 

Cytise des Indes, Cytisus pseudocajan, 
Cytisus Cajan, 196. 


D 

Bah (Eragrostis cynosuroides), 54; 
. .. (young cocoanut), 361 ; Doha, 
1003 ; Bahha, 1009 ; jOahmo, danmo, 
743 ; Dahaulo, 462. 

Dace, 547. 

Bacer karah, 546; Bddam-nu-jlidda, 
909 ; Badap, 225 ; Badasal, dadsel, 
92, 760; BadM, dahi, 470, 474-5 ; 
Bddhridn, 903 ; Badhuri, 538 ; Bad- 
mardan, 287. 

D.EMONOBOPS, 201. i 

Bdggdl, dogal, 163; BagMnbdn, 911 ; 
Bagru, 21 ; BaU-chhena, 475 ; Ba- 
hiiri, 1121 ; BaJiTYwii, 624; BcikcLT~ 
tdlddd, dDi^h, 1112; Bakhang, 
1116; Bakka, 249; Bdl (Cedar), 
290; Bal (Pigeon Pea), 196, 383, 
872; Bdl (Split Pea), 507, 565, 704, 
709, 880-1, 902-3, 1088, 1108. 

Daxbebgia, 55, 226, 383, 484-6. 


I BdlcMni, darcMni, 311; Balia, 55; 

! Balmara, 294 ; Bamddi, 499 ; Bam- 
ha, 543 ; Bdmbu, 777. 

Dammar (Bees’), 127. 

Dammar, Black, 248. 

Dammar (Pine Resin), 30. 

Dammar, White, 500, 1105 
Bampel, 555; Bamu Aydb, Bamu 
Baud, 393 ; Da??, 706 ; Bdnd-Cafch, 
1053 ; Band, 437 ; Bdndalon bin, 
784 ; Banddlu, 496 ; Bandar, 872 ; 
Bandous, 484; Bandu, 926 ; Bang, 
884 ; Bdngar, 824 ; Bangara, 123 ; 
^Bangribet, 201 ; Ba^ii, 776 ; Banim- 
ma, 909; Bantalds, 171 ; Baodia, 
1086. 

Daphne, 486-7, 862, 868, 924. 
Barakhte-kinnab, 249; BarakUe-tdri, 
169 ; Baral, 103 ; Baramba, 554; 
Bararhi, 449 ; Barbahra, 760 ; Bare 
kudrum, 630 ; Barengri, 914 ; Barga, 
929; Bdrhalad, 130; Ba^s, 271, 
275, 775 ; Barmd, 775, 777. 

Darter, Indian, 141. 

Bdru (Beer), 119, 521, 1043; Bdru 
(Pomegranate), 909; Bdru-garm, 
896 ; Bdru haridra, 782 ; Basanmla, 
28 ; Bas caceras, 1080. 

Date Plum, Chinese (Diospybos), 498. 
Date, Chinese (Zjzyphxjs), 1143. 

Date, Edible, 760, 777, 882, 929, 1109, 
1111. 

Date, Wild, 885, 1043, 1046. 

Batiya, 141. 

Datuba, 119, 487-9, 1047. 

Batman, 887. 

Daucus, 284, 487-91. 

Baudi, 1080; Baudkhani, 1087 ; 
Bdula, 886; Baung-saha, 824 ; 
Baungthan, 742; Baur, 1121; 
Bauri, 290 ; Baurva, 463. 

David’s Tears, 393. 

Bawai, ddwi, 1120-1 ; Baza, 1003. 
Deadly I^ightshade, 95. 

Debbegeasia, 160, 164, 924. 

Bedhaori janum, 1143. 

Deer, 644; ... Musl^ 785; ... Skins, 
632. 

Bega, 132; Beikna, 780; Bemeshek, 

994. 

DeNDBO CALAMUS, 101, 104, 115. 

Bendu, 399 ; Benga, 102. 

Dentoxide, 1077. 

Beo, 197; Beoband kawdra, 449; Beo- 
bans, 100; Beoddr, dedwar, see Cedrus; 
Beo-gadi, 936 ; Beo kapds (Cotton), 
576, 586 ; Beo ningal, 99 ; Beora, 418. 
Debbis elliptica, 546. 

Beschoma, 251 ; Besee, desi, desU 
(country), 595; ... (Aloe), 34; ... 
(Betel Vine), 892; ... (Cluster Bean), 
449 ; ... (Cotton), 581, 583-4, 593 ; 

... (JuteEibre), 418 ; — (Silkworm), 

995, ^ 997 ; (Tobacco), 798; . 

Besi pdt (Jut^), 408. 
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Desmodittm, 863. 

Beswal, 407, 418. 

Dlvaddram (Bastard Sandal), 525 ; 

DevaddrUf see Cedar. 

Devil Fish, 543, 546. 

Bhai (Tacca pinnatifida), 116; ... 
(Woodfordia floribunda), 1121 ; 
Bhaincha, 892; Bhak^ 188-9; 
Bhdkar, 833 ; Bhak chamho% 486 ; 
Bhakkaiy 787 ; Bhakki, 14 ; BJiaUm, 
909 ; Bhdman, 624 ; Bhan (Kico), 
824 ; Bhanid, dhamja (Coriaiidrum), 
427; Bhanicha, dhuncha, 987 ; 
Bhanla, 22; Bhanna^ 446; Bha- 
TcimhBy 552; BhaTO/uliy 1132 ; Bhd- 
takiy 1121; BhaUura, dhatura (Da¬ 
tura), 258, 488 ; Bhaiiy 71 ; Bhau- \ 
ka-gondy 1121 ; Bhaukra, 71; Bhdxil, 
dhaur (Sugar-cane), 935, 937 ; Bhau- 
la-khejra (Acacia), 18; Bhwdra 
(*4nogeissus), 70, 188, 1005; ... 

(Indian Millet), 1032; ... (Lager- 
stroeinla), 701, 1005; ... dhaula 

(Woodfordia floiibunda), 1120-1 ; 
Bhuvaday 70; Bhavadindy 1121; Bhea-' 
phaly 94 ; Bheliy 759 ; BhenraSy 631. 
Dhobis’ Earth, 113, 359. 

BkoU-ghaSy 463 ; BhoU Id gagliy 399 ; 
Bho'rbeula, 908 ; Bhotiy dhiitiy dhotaty 
618, 623; Bhowday 640 ; BMdid 
pathary 562; Bhuludy 886; Bhumuriya, 
22; Bhunay dhuuy 247 ; Bhunchiy 
987 ; Bhunduly 755 ; Bhup (Indian 
Olibanum), 174; ... (Pine tree), 

889 ; ... Himalayan (Jurinea), 821 ; 
Bhupaddy 1105 ; Bhdpadi-enniy 553 ; 
Bhupddniy 402 ; Bhur danger, 732; 
Bhurra, dhaura, dura (Sorghum), 
1032. 

Dhurrin, 767, 1040. 

Bhustura, 488 ; Bhuti and 8ariy 1008 ; 
Bhuvi, 1121; DhzOy 733 ; Bialaccay 
1054; Diambe, 250. 

Diamond, 556 ; ... Koh-i-nur, 1 ; .. . 

Vallum and paste, 561. 

BidTy 201 ; Diby 777. 

DlCE01?SIS (r= PALAQXTItlM) (Gutta-por- 
cha), 627-8. 

Bieng latyrpat (Cassia Lignea), 311 ; 
Bik Oil (Anaeardium), 66 ; Bikchan, 
936-7 ; Bila (Cyperus), 465 ; ... 
(Beed), 777 ; Biliya, 22. 

Dill, 879, 

Dillenia speoiosa, 405. 

Bilpasand (Luffa ajgyptica),^ 755; 
... (Water-melon), 317 ; Bimahso, 
994 ; Bimeri, 538 ; Binghain, 914 ; 
Bing Bay 888 ; Binghurlong, 781. 
Diospyros, 498-9, 546. 

Dipcabei xnsricoLOB, 1049. 

Diplaohne eusoa, 54. 

Diptebogabpus, 128,499-503,640, 812. 
Diseases and Pests, 4, 35, 48, 78, 87, 
198, 228-9, 353-4, 383-7, 416, 434, 
‘ 610-1, 679-80, 686, 727, 742-3, 


803-4, 830, 843,'’872, 900, 918, 936, 
941, 977, 988, 1000-2, 1034-5, 

1091-2, 1115, 1117, 1134. 

Distiller’s Bark, 15, 759, 1047. 

Dito-bark, ditaiuy 60; Bivay 116; 
Bivi-diviy 71, 191-2; Bivy-halasay 
divy-jacky 94; Bjagomutri-y 1032 ; 
BOy 1082 ; BoaVy 124; Bocha, 250. 
DoCYNIA INDICA, 911. 

Bodan, 979 ; Bodda-hatta, 838 ; Dod- 
dadanCy 737 ; Dodda-jiragey 887. 
DODONiEA VISCOSA, 190, 1005. 

Bogldy 736 ; Bogruy 1080 ; Bohdy 884 ; 

Bohuyenoaburay 46 ; Boldy 562. 
Dolichos, 295, 301, 503-10 ; 770, 871, 
880, 882, 1036, 1107. 

Dolomite, 710. 


Bold Oil, 120; Botu (Himalayan 
Bhubarb), 912 ; ... (Teinostaehyum 
Dullooa), 104 ; ... kurta, 628. 

Domba Oil, 204. 

Bongy 733 ; Bongi, 99. 

Donkeys, 751. 

Bon-zaty 140 ; Doom, 73. 

Doorwa Grass, 463. 

Bordy 881 ; BoroUy 532 ; Bosray, 439 ; 

Bouroy 1032 ; Bouthay 403. 

Doves, 133, 135-6. 

Bowkty 640 ; Boyer sadhiy 124 ; Doza- 
kaia, 439. 

Dragon’s-blood, 202. 

Brdkshdy drakahu'-pondu, 1112; Dral, 
169; Brek (Persian Lila<!), 780 ; 

... (Pistacia Khinjuk), 901. 

Drills, 623. 

i Brinkhariy 487 ; Dro, 1082. 

Drongo, Backet-tailed, 132-3. 

Brawiy 290. 

Dbyobalanops, 244-5. 

Bscho7nay 249; Budy duan, 180; 

Bdhy 54, 463. 

Ducks, 134, 136. 

Duck’s-foot, 904. 

Bud^chhendy 475; Budeliy 531 ; Du- 
dhary 732 ; Budhi (Euphorbia pilu- 
lifera), 531; ... dudhia (Wheat), 
1086, 1092 ; .., (Wrightia), 1131-2 ; 
Budhia (Aconite), 20, 23 ; ,.. (Great 
Millet), 741, 1039; ... (Hemp Nar¬ 
cotic), 258; Bitdi mardy C>21; Bdgu 
Goat, 744-6 ; Bukdk himdaVy 174 ; 
Bukkar, 752 ; Bula, 629 ; Dulhody 
104; Bumaiy 831; Bimhdy 747, 
749 ; Bumbur, dumery 538 ; JDumki- 
mirchiy 890; Bummehy 525; BdUy 
Bundigapuy 700; Bungruy 437 ; 
Bunkotah kaghutiy 486; Dupa ma- 
rarrhy 1105; Bupattiy 311; Bdra, 
1032; Bureuy 510; Buranji, 71; 
BurUe, 542 ; Bui^ 43^. 

Durian, 510. 

Durum (wheat), 1085. 

BushtapuchattjjLy 901. 

Bmtdy 140 ; Buyiny 510 ; DdvoMram, 
525 ;] Bwaeala (Elephant), 697. 
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Dye, AkalK^ 487 ;. .. Al, 783 ; ... 
Alizarine, Aniline, 345 ; ... Asbarg, 
491;... Butea, 189; ... Carthamine, 
276-80;... Chay-root, 821; .. . Cochi¬ 
neal, 349; ... Cutcli, 8-14; ... 
Gamboge, 554; ... Henna, 708; 

... Indigo, 660—85; ... Kamela, 

755-6; ... Lac, Lode, 1053; ... 
Madder, 927 ; ... Myrobalans, 1074- 
5 ; ... Rum, 1051 ; ... Sappan, 194- 
5 ; . .. Turmeric, 445-8. 

Dyowa bans, 100*; Dyva nerma capass, 
580; Dzu (Beer), 396, 758; Dzu 
(Egyptian Arum), 398. 

E 

Eagle-woe^, 72. 

Earth-grass, 451. 

Earthnut, 74, ^3, 771, 812, 815. 

Ebony (Ehans), 498 ; ... Coromandel, 
499. 

Eodysanthera (Rubber), 651. 

Ecorce de Quinquina, 302. 

Eddoes, 398. 

Edgewobthia, 486-8. 

Ee-jin, Ee-yin, 396. 

Egg-plant, 1026. 

Eggs, 136-7. 

Egrets, 139-40. 

Eihmwe, 701 ; Eilya, 59; Eisur, 781 ; 
Eiu, 91 ; EJeJea (Pony), 751 ; Eld, 
eldchi, elechi, 511-7. 

El^ooabpus, 28. 

Eldkai, 511; Eld-handies, 514; Elan- 
dap, 1143 ; Eld-tari, eldttari, 511 ; 
Elcho, 65 ; Elemiichum, 326. 
Eleocharis, 466. 

Elephant, 696; ... Foot, 65; ... Grass, 
777 ; ... Tooth (Ivory), 697. 
Elettabia, 65, 511-7. 

Elexjsine, 78, 257, 510, 758, 988, 1046, 
1107. 

El hule macho (Mule Rubber), 650; 
Elio, 59; Elhaue, 366 ; Ella-Tcura, 
114; Eloheshi, 1027; Elupay, 1072. 
Embrevade, 196. 

Emery-stone, 428. 

Emmer (Wheats), 1087. 

Emperor’s Seeds, 257. 

Emyda (River Turtle), 1080. 

Endi, 1011 ; Eng tree, 500, 640, 812 ; 
En~hhyen, 990; Ennei, 499; Ensal, 
511. 

Ephedba, 759. 

Er (Plum), 906 ; Em, 1011. 
Ebagbostis, 54. 

Erand, eranda (Castor), 915; Erandi 
(Sumach), 914. 

Erebintkos, 295. 

Ergot, 456. 

Eri (Castor-^iP:]#lant), 915; ... (Silk¬ 
worm), 1011-3, 1144; Ericu, 205; 
Eri-muga, 1009 ; Eringolam, 313. 
Ermosis, 610. 

Ebioohiton, 229. 


Ebiodbndbon-,' 168, 369, 521-3, 571. 
Ebiophobum, 694. 

Ermine, 632. 

Erra jiluga, 987 ; Erragandhapu-cheh- 
ha, 909. 

Ebtjca sativa, 180, 184. 

Eruhham, eruhhu, 205 ; Eruvadi, 484 ; 

Ervados (Anise), 887. 

Ervalenta, 709. 

Ervaru, 438. 

Ervum (= Lens), 298, 708-9, 903. 
Ebysiphe (Tobacco Mildew), 804. 
Ebythbina, 49, 84, 225, 369, 379, 383, 

894, 1116-7. 

Esesh (Frankincense), 174. 

Esparto, 103, 432, 865, 867-8. 

Essence d’Orient, 547. 

Ethiopian Resin, 1054. 

Eucalyptus, 383. 

Eugenia, 525-30, 887, 1005, 1046, 
1109, 1111. 

Eulophia, 962. 

Euony'mus, 190. ^ 

Euphobbia, 49, 530-1, 546, 627, 771, 

895. 

Eupouotis, 134, 140. 

Eutbopiiohthys vacua (Bassa Fish), 

542. 

Excjecabia, 74, 531. 

Exobasidium vexans (Blister Blight), 
229. 

F 

Fagdri, Fagu, 537; Fahdi, iaUri, 
1116. 

Falcons, 133. 

Falgur, 141. 

Fan Manufacture, 114. 

Faraida, 141 ; Farfirdn, 554; Fastiki 
herasi, 556. 

Fats, 811, 813-4. 

Faufel, 891. 

Feathers, 138-42. 

Fel, 26. 

Felis, 632. 

Fennel, 212, 551, 820; ... Small, 811. 
Fenugreek, Fenugrsec, Fcenigrsecum, 
665, 666, 820, 1081. 

Ferments, 758. 

Febonia, 26, 28. 

Fertilisers and Manures, 767-73. 
Fever-nut, 190-1. 

Ficus, 383, 536-9, 1000, 1005, 1057; 

... Elastica (Rubber), 651-5. 

Fig, India-rubber, 651 ; ... Smryna, 
537. 

Fil, 696 ; Filfil dardz, 891 ; Filfilgird, 
896 ; Filing, 104 ; Fil-y-AguUa, 31. 
Finch, 132 ; ... Indian or Rose, 133 ; 
Finch-lark, 135. 

Fish and Fisheries, 539-51 ; ... Devil, 

543, 546 ; ... Glue, 543 ; ... Kalban, 
542 ; ... Maws, 543 ; ... Milk, 547 ; 

... Oil, 545, 812 ; ... Roe, 546 ; ,. .• 
Scales, ... Skins (Shagreen), . . . 
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Tamarind, 547 ; ... Tooth (Ivory), 

" 699 ; ,. . Walking, 542. 

Fistula, Purging, 287. 

Flacherie, 995, 999, 1000, 1001. 

Flachs, see Flax. 

Flag-annattOy 143. 

Flag, Sweet, 24. 

Flax, 719-25, 868 ; ... Travancore, 431. 

Flea-bane, 93. 

Floricans, 134, 138, 140. 

Flour, 1100, 1101-4. 

Flowerpickers, 132. 

Flxjeggia, 546. 

Fly-catchers, 132. 

Fly, Green (on Tea), 228 ; ... Tachinid, 

1001. 

Foeniculum, 212, 551-2. 

Fcenigbjecxjm, see Fenugreek. 

Folia Malahaihri {Tejpat)y 311, 313. 

Fonay, 101. 

Foot and Mouth Disease, 742. 

Forgo-nariy 493. 

Fox, 632. 

FBANOo£iNXJS (Black Partridge), 133-4. 

Fraixkincense, 173. 

Froment (Wheat), 1082. 

Fuel, Patent, 347. 

Fufaly 83. 

Fuller’s-earth, 51, 329. 

Fumo-'Crespo (Tobacco), 794. 

Fxintijmia elastioa (Rubber), 655. 

Fur, 632. 

Ftjbcbjea, 33, 38-9, 43. 

Fttsabium (Tobacco Disease), 803. 

Cs 

Gab (Diospyros), 498 ; Qdba (Castor-oil 
Plant), 915 ; Gabina, 95; Oahr^ns 
(Check Fabrics), 618 ; Gdbury 2 ; 
Gach (Betel Vine), 892 ; Gach (Plas¬ 
ter of Paris), 716 ; Qach-chaJcaya, 
190 ; Gdchi, 885 ; Gach~marich, 267 ,* 
Gad, 746 ; Gadi-janu, 1031; Gadoreji, 
987; Gaduway 441. 

Gad wall (Bird), 134. 

Gagaliy 73 ; Gdger, 489 ; Odgli, 504 ; 
Gahat (Horse-gram), 504; Gahu, 
1082; Gahungy 1082; Gaiy gau 
(Oxen), 732 ; Gaiboglay 139 ; Gainia, 
734; Gdjavy 489; Gdjarghotay 191; 
Gajjara-hellangUy 489 ; Gajjiy Gajhaiy 
190-1 ; Galy 988 ; Gdld, 1053. 

Galangal, 60, 821. 

Galar toriy 1081. 

.Galbamim, 535. 

Galhogay 888 ; Gal-chekafiy 117; Gal- 
daniy 905. 

Galena, 57. 

Gdliy 664; Galichas (Carpets), 271, 
275 ; Gallahy 202 ; Galla-jariy 1031. 

Gablinago (Snipe), 134. 

Gablxjs (Fowls), 134, 136, 140. 

Galonay 72 ; Gam, 1082 ; Gambey 144. 

Gambier, 10. 

Gamboge, 552, 554. 


Game-birds, 134. 

GdmwTy 842; Ganara-bhangy 255 ; 
Ganda-hiroza (Ferula Galbanidua), 
535; Gandabiroza (Pine Resin), 889 ; 
Gandada, 976; Gandaluriy 486 ; 
Gandel, 96; Gandeliy 1112; Gandery 
462; Gandhay 976 ; Gandha-bend, 
459 ; Gandham, 909 ; Gandhiy 462 ; 
Gandiy 451 ; Gandord, 884 ; Gandumy 
1082; Ganety 96 ; Gangai, 755 ; 
Gangajaluy 250 ; Gangdjuli, 1086 ; 
Gangahuria, 446; Qanga toria, 177 ; 
Gangriy 581 ; Gangway 531 ; GanhaVy 
63 ; Ganhel, 96 ; Gania (Jute), 409 ; 
Ganjay 189, 249, 260-3, 1040. 

Ganja agrestisy 408. 

Ganja-gahay 249. ^ 

Ganja sativa (= Corchorus capsularis), 
406, 408. • 

Ganjdyiy 249; Gannd (Sugar-cane), 
930, 934, 936, 944. 

GantelUy 869 ; Ganthiany 686 ; Ganyeriy 
1144; Gao-shir, 535; Gara-hatanay 
1072 ; Gara-tirily 499; Garbanzoa, 
garavanceSy garvanceay etc., 295, 298. 
Gabcinia, 143, 812, 1109. 

Gardaluy 906 ; Gard bhangy 260. 
Gabdenia latifolia, 190. 

Gard Fish, 546. 

GargaUy see Garjan, 

Gari’kulay, 564; Gariofilua (Caryo- 
phyllon), 527; Garjan (Gargan or 
Wood-oil), 499, 501-3 ; Garjaray 489. 
Garlic, 58, 1110, 1141, 

Garnet, 428, 559, 716. 

Garri (Rice), 824; Garri garuy (Bam¬ 
boo), 99; ... (Lignum Aloe), 72 ; 
Garur, 140. 

Garvance, see Garbanzos. 

Garvi (Eleusine), 518. 

Gas, Chlorine, 56 ; ... Coal, 344 ; ... 

Liquor, 48 ; .. . Mond or Water, 347. 
Gaahagaaha, 846; Gathd, 1137; Ga- 
' thiriy 525; GatinOy 1001; Gatra- 
bhanga, 252 ; Gaudy 1061; Gaudiy 
1044 ; GaukungcMy 192 ; Gaumediy 
527 ; Gaungchiy 1 ; Gaunri, 1080 ; 
Gaur (Indian Bison), 733 ; Gauaaniy 
980; Gavariy 248; Gavulduy 269 ; 
GawUy 1082 ; Gaya (Guava), 907 ; 

... (Betel-nut), 83 ; Gaya-babuly 14. 
Gayal (or Mithan Ox), 644, 733. 

GazarUy 489. 

Gazelle, Indian, 644. 

Gebeliy 1140. 

Geese, 134, 136. 

Gehy 428; Gihun, 1082 ; Gela-mdky 
196. 

Gelatin, Gelose, 695. 

GelotophylUa (Laughing Leaf of Pliny), 
259. ^ , 

Genaau, 496 ; Geneo-puUu, 843 ; Gen- 
griy 484. 

Gentiaista Ktjbboa, 405. 

Geory 531 ; Gera erumiy 732. 
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Geranoil, 452, 457, 

Geranium, 405 ; . .. East Indian, 451 ; 

... Walliohiantdtm, 130. 

Qergelim, 982 ; Qeria (Blinding Tree), 
531; ... (Suaeda nudiflora), 114; 

Geru, gerwavy 1091 ; Geva^ 531 ; 
Ghafiz, 492 ; Ghdle, 902; Ghan- 
gray 1107; Ghantd, 402; Gha- 
ram, 842; Qharidm, 764; Gharici, 
73; Ghati, 433; Ghattas, 1125; 
Ghatyari, 461 ; Ghaviim, 1082. 

Ghee, see Ghi ;# Ghenra, 930 ; Gherkin, 
439; Gheru, 981; Qhesi, 911; GU 
(Ghee), 118, 120, 168, 281, 399, 469, 
473, 478-82, 555, 739, 742, 812-5, 
986, 1088, 1105. 

Ghid-tar^i, 755 ; Ghi-kunvdr, 59 ; Ghi 
nalta 'pdt, 406 ; Ghirta-kunvdr, 59 ; 
Ghoda, 11«0; Ghogal, 466; Ghol- 
dahi, 475 ; Ghora, 100 ; Qhora muga, 
882 ; Ghora nim, 780 ; Ghorara, 936 ; 
Ghore-sann, 409 ; GhorkpuUi, 552 ; 
Qhorpalla, 748; GhosdU, 755 ; 
Ghosha-latd, 755; Ghota, 258; Gh6- 
tdghauha, 554; Ghrita, 470, 478 ; 
Ghtia, 930; Ghuidn, 446; Ghum, 
1082; Ghunt, 751; Ghuri, 113; 
Ghurkee, 73 ; Ghurumba, 316; 
Ghwareshtai, 906; Giagra, 931 ; 
Giam, 291 ; Gidar-ddk, 906 ; Gidhro, 
437. 

Gioaisttoohloa, 103-4. 

Gih, gehUn, gidn (Wheat), 1082 ; Gil 
(Clay), 327 ; Giki, 190 ; Gilas, 906 ; 
Gilaundah, 117 ; Gilike mara, 537 ; 
Gingeli, Gingelly, see Sesame. 
Ginger, 48, 60, 446, 497, 1139-43; 

... Black, 1142; ... Mango, 443. 
Ginger-grass Oil, 451-67. 

Gingi, gingi-lacki-lacki, 249; Gini 
gawat, gini hullu, 843 ; Qinjil-achi~ 
lachi, 249; Ginsi-khiav, gin sin, 1139. 
GmAUDiNiA, 151, 161-2, 250, 924. 
Girbuii, 95; Giun, giyonsaba, 1082. 
Glass, Potash, 49. 

Glauber’s Salt, 56. 

Glue, 695. 

Gmelina abbobba, 49, 1012 . 

Gnathiet, 138 ; Qniei, 889 ; Gnua, 531 ; 

Goa-mircha, 265. 

Goats, 644, 743. 

Goat-antelope, 644. 

Goat, Pashm, 744; ... Persian Wild, 
131, 743. 

Goatsuckers, 132. 

Gobaria, 23 ; Gobia, 101; Gobli, 3; 
Gobriya, 22; Goda, 99; Goddu 
tunga, 466 ; Qodhi, godhuma, 1082 ; 
Godi-babul, 3; Godumai, yddu- 
mulu, 1082; Godunika, 775; Go- 
ghari, § 8 ^-^; Gogu, 630, 1036; 

Gohum, 1082 ; Goindu, 499 ; Goira, 
15 ;" Gokal-dhup, 248 ; Qola-bet, 
202 ; Golab jam, 163 ; Golafula, 742; 
Oola-methi, 467 ; Qoldp, 925. 


Gold Thread, 405. 

GoU, 742 ; Goli ganja, 261 ; Golkali, 
1116; Gol-methi, 466; Golpatta, 
golphal, 776; Gom, 1082; Gomen, 
64; Gomode, 528. 

Gomuta Fibre, 91. 

Gondhona, 886 ; Qondula, 845 ; Goni, 
406, 409 ; Gooakapully, 548 ; Gope, 
101 ; Gora, 326, 1107 ; Gorachakra, 
975 ; Goraka, 552 ; Goral, 644 ; Gora 
land, 113 ; Goran, 293; Gordon, 
531 ; Gorwa, 99; Gosai, 610; 
Go sham, 980 ; Gosh-wdra, 90k 
Gossampines, Gossympines, Gossypion, 
521, 571. 

Gossypiuh, 569-624, 812, 924. 

Gotu, 89 ; Gouraka, 543 ; Gouri, 1044 ; 
Gouri-het, 201 ; Gour-tota, 141 ; 
Gourubati, 120; Goyar, 141 ; Go- 
zang, 96. 

j Gbaoilabia {Agar, agar), 695. 
j Grackle, Indian, 133. 

Grain, Musk, 786. 

Grains d’Ambrette, 629. * 

Gram, Common or Bengal (Cicer arie- 
tinum), 295-302, 507, 598, 603, 643, 
704, 706, 726, 728, 835, 917, 1037, 
1089, 1097, 1109, Kabuli, 298-9 ; 

... Cow, more correctly Cow Pea 
(Vigna Catjang), 1036, 1107; ... 
Green (Phaseolus radiatus), 882; 

. .. Horse (Dolichos biflorus), 300-1, 
503-7. 

Gbana fina and G. sybvestbis, 347. 
Grape Fruit, 325. 

Grape-vine (Black Hamburg, Black 
Monukka, Faquira, WTiite Masca- 
dine, White Portugal), 1043, 1046, 
1109-10, 1112-20. 

Grass, Bermuda, 463 ; ... Blue, 463 ; 

... Cuba, 1031;... Esparto, 103, 432, 
865, 867-8 ; ... Ginger, 461 ; ... 
Guinea, 843; ... Johnson, 1031; 

. -. Lemon, 457-60; ... Perfume 
yielding, 450-61. 

Grasserie, 1000-1; 1007. 

Gravancos, see Garbanzos. 

Gray-fowl, 134. 

Grebes, 142. 

Gbbvillea, 383. 

Gbbwia, 624, 924. 

Grim (Barley), 642. 

Grisamber, 64. 

Groom, 201. 

Ground-nut, 74-83, 225, 477, 741, 986. 
Grouse, 134. 

Grub, Black, 387. 

Grundi (Castor), see Amwd; Gser (Gold), 
565 ; Gua, 83. 

Guaiacum officinale, 484. 

Guano, 138, 769. 

Gudr (Cluster Bean), 449 ; ... (Horse- 
gram), 504. 

Guava Cheese, 907. 

Guoh, 746; Guda, gula, 931 ; Gudof- 
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tvach, 313; Ouga, 499; Ougal 
(Shorea), 990; Gugala, gugal, gug- 
gal, gugar (Commipohora), 400; 

Gugal dhup, 248; Guggar, guggula 
(Boswellia), 174; GugU, 1105; 

Guguly see Gugal dhup. 

Guinea Corn, 1031; ... Fowl, 136 ; ... 

Grass, 843. 

GxnzoTiA ABYSSiNiOA, 506, 625, 812. 

Gtijar, 95 ; G^-hikaVy 14; Gulculy 
guhkal, see Gugala; Gul (Sugar), see 
Gur ; ... (Woodfordia doribinada), 

1121; Gula (Finns), 889; Gulah, 
guldh (Rosa), 925-6; Gulah-jaman 
(Eugenia), 526; Guktly 195, 1080; 

Gular (Ficus), 538 ; Gul-bodlay 1051 ; 

Gdlga (Mpa), 776 ; Guli (Capparis), 

264; Gul jalily 492 ; GulU (Coral), 

989; GulU bonliy 14; Gulmirch 
(Piper), 896 ; Gulu (Sterculia), 1051. 
Gums, Resins and Inspissated Saps 
(Extracts): Almond, Plum, Cherry, 
etc,, 90^6; . .. Amritsar, 15 ; ... 

Arabic (European), Barbary, Blue 
Nile, Kordofan, Mogador, Morocco, 
Senegal, Soudan, Suakim, etc., 15-8 ; 

... Arabic (Indian and East Indian), 
Ghati, 2 - 6 , 16-8, 290; ... Areca, 

89-90; ... Asafetida and Galbanum, 

533-6 ; ... Bael, 26-7 ; .. • Bassora, 

Hog, Katilay 95, 168, 1050-1; ... 
Bdellium (Indian), 400; ... Benja¬ 
min (Benzoin), 1052; ... Burmese 
Varnish, 779-80 ; ... Camphor, 244- 
7; ... Catechu, 9; ... Dammar 
(Black), 247-8; ... Dammar (White) 
(Piney Varnish), 1105-6 ; 
Dragon’s-blood (East Indian), 202 ; 

... Dhauruy 70-1 ; ... Eaglewood 
Resin (Lignum Aloes), 72; ... 

Frankincense (Indian Olibanum), 

174 ; ... Garjan, 501—3 ; ... Gutta¬ 
percha, 625-8 ; .. . Hanzay 14-5 ; 

... Indian-Hemp {Bhang, GharaSy 
Ganja), 258-63 ; ... India-rubber, 
647-60 ; ... I^o, Bengal (Butea), 

189 ; ... Kino (Pterocarpus), 908; 

... Lac, 1053-66 ; ... Marking-nut, 

981; ... Mdcha-ras (Silk Cotton), 

168 ;-... Nim and Bastard Cedar, 
780-1; ... Opium, 845-61 ; ... 

188 ; ... Busot, 130; ... Siris, 

45-6; ... Tacamahaca, 204; ... 

Tragacanth, 95. 

Gumlacre or Gumlack (Tachardia), 

1055. 

Gummadiy 441 ; Gummi Gutti, 17; 
GumMi, 91; Gun (China or Rhea 
Grass), 144, 152, 161, 250; Gun 
(Yam), 494, 496; Gunara, 842; 
GCinchy 543; Gunda-gilla, 120; 
Gundhabena, 451 ; Gundra (Sac- 
charum arundinaceum), 929; ... 
(Cyperus rotxmdus), 465; Gun- 
droiy 310; Gundusani-ghelu, 903; 
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GungoUy 326 ; Guniyun, 283 ; Gunj, 
250; Gunjhdy 1 ; Gunnia, gunny 
(Sacking), 161, 409—10; Gunober, 

888 ; Gun-serai, 310; Gdr, gul 
(Coarse Sugar), 170, 293, 399, 

807, 886 , 931, 941, 945, 1109-10; 
Guraniya-alu, 493, 496; Qurapu- 
badam, 1050 ; Gur-bhdnga, gul- 
bhanga, 250; Gurellu, 625 ; Gurgi- 
yah, 461 ; Gurgu, 901 ; Gur gur, 392 ; 
Gurialy 139 ; Guri-ginjd, 1 ; Gurjat 
ganja, 261 ; Gurmdlti, 287 ; Gurwa, 
16; Gute, Gutherewan, 742; Gdii, 
1005. 

Gutta-percha, 205, 530, 625—8. 

Gutta-pulei, 627 ; Gutti bira, 755; 
Guvar (Cyamopsis), 449, ^71, 949, 
1141 ; Guzhad, 95; Gwal kakri, 
1081 ; Gwan, 902 ; Gwon, 144, 250 ; 
Gyawa, 104. 

Gymnema tingens, 664. 

Gyngey, 666. 

Gykocardia odoeata, 546, 1067. 

Gyo, 980. 

Gypsum, 53, 534, 716, 771. 


H 

Habenabia, 963. 

Habety 445 ; Habshi, 1116; Habush, 
896; Hadice, 572; JSddru, 499 ; 
Hadua, 446. 

Haenugreeb, 1081. 

Hahiky 561 ; JSain, 837 ; Bainojom, 97. 
Hair, 188, 273, 1121-31. 

Baita, 1118 ; Hala, 914 ; Halada, 445 ; 
Halda, 294; Haldi, 445; Jlaldi, 
156; Halim, 903 ; Halja, 445; 
Hallaliy 633. 

Haeochaeis, 114. 

Hjveoxylon, 113-4. 

Halpa, 102 ; Halra, 1073 ; Halud, 445; 
Hdluky 748; Halviy 518; Halviva, 
70 ; Halwa, 929. 

Ham'and Bacon, 752-3. 

Ham (Monal Pheasant), 141 ; Hammez, 
295. 

Hamp, hampa, hampr, hanaf, hanf, 
hanfr, hemp, 249. 

Hana, 430. 

Ha^stcoenia, 655. 

Handia, 757; Hankus, 543; Hanza, 
14; Hdraka, 506; Haralu, 915 ; 
Haramay, 144 ; Barbara, 295 ; Har- 
barbara, 14, 17. 

Haedwiokia, 502. 

Hargild, 140; Bari (Apricot), 905; 
Hari (Hemp), 250; Haridli, 463; 
Haribaval, 15 ; Harido, 1132 ; Hari- 
drdy 445; Harik, 868 ; Hariman- 
dkakam, 295-6 ; M!&riman fkaka, 
296; Hari-rudy 114; Haritakiy 251 ; 
Haritala, 92 ; Hamauli, 915 ; Haro, 
531 ; Harona, 197 ; Harrd, hdr, 
1073 ; Haruan, 542 ; Hasaru, 881 ; 
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[ Hashab, 16; Hasisunthi, 1139; 
Haspathy 538 ; Haswa, 792. 

Hat Manufacture, pith, etc., 29, 114. 

JBatana, 1073 ; Hatiariy 521-2 ; Hato- 
magiy 396 ; Havija, 427. 

Hawks and Hawking, 133-4. 

Hazel, Indian or Constantinople, 428. 

Hearbe Bengalen, 208. 

Heavy Spar, 57. 

JSebalsu, 94 ; Hehu, 276- 

Hedychium, 776. 

HelianthuSy SIS.** 

Helictbbes, 868. 

Hemicyclia, 190. 

Hemileia, 384, 367, 369, 387. 

Hemp, ’ Ambariy ambadiy or Deccan 
(Hibiso^s cannabinus), 505, 630, 924; 
. . . Bowstring {Sansevieria Hox- 
burghiana),^ 975 ; . . . (Cannabis sa- 
tiva), (Hempe : Barren, Charle, Fim- 
ble, Russian, Summer, Steele, Win¬ 
ter), 19, 249-50, 284, 812, 815, 924, 
1040, 1047; ... Manila (Musa, 

textilis), 44-5, 256, 436, 790, 924; ... 
Mauritius (Furcrsea gigantea), 43; 
. .. Perennial Indian (Abroma au- 
gusta), 1; . . . Pua or Nepal (Maoutia 
Puya), 163; ... Rajmahal (Mars- 
denia tenacissima), 774; ... Sisal, 
Henequen, Sacqui or Sacei, Yashqui 
or Yaxqui (Agave), 31, 39, 436, 924 ; 
. . ., San, sunn (Crotalaria juneea), 
Bombay, Brown, False, Jabbalpur, 
Salsette, Sind, 254, 256, 430-7 ; 
. , . TschanamoOy 254. 

Hendedisom horeCy 564. 

Henna, HennSy 706, 821. 

JSennup, 249 ; Henzily 316. 

Heptaplbtjbtjm hypolbuoum, 30. 

HSrdn, 915 ; Herha sancta minor, 793 ; 
Hermodactyl, 398. 

Herons, 139-40. 

Herpa, 161. 

Herring, Indian, 546-7, 

Mesar, 538; Hesel, 70; Heshmi, 
heshim, 130. 

Hetebopaitax pbagbans, 1012. 

Hetbbopogon oontobtus, 70. 

Hevba (Rubber), 649, 655-7. 

Hewar, 15. 

Miapu, 144. 

Hibisotjs (Abelmoschus), 786; ... 

(cannabinus), 251, 430, 605, 630-1, 
868-9, 871, 924, 1036 ; . . v (tiliaceus), 
776. 

Mige, 498; Hijli, 65; Hikai, 138 ; 
Hikaly 288; HUa, 552; Hilikha, 
1073; Eilsa (Fish), 540, 542, 544- 
5, 547 ; Eiltuty 533 ; Hilwa, 248 ; 
Eimbawthiy 269 ; Himru (textile), 
1125; MiffftsS-mire, 890; Eindb, 
249; Eindi-hdddm, 1073; Eindi- 
revand chini, 912; Eindi-sanna 
(Senna), 288; Eindwana, 317; 
Eing, 534 ; Eingdri, 1036 ; Einge, 


116; Eingli, 798 ; Eingra, 533-4; 
EingUy himgu, 533-4; Eippal- 
neraliy 785 ; Eippe, 117 ; Eirdy 556 ; 
Eirada, 1073; Eirddokhi, 908; 
Eirdka, 556 ; Hira-kash, 498 ; Hirek, 
499; Eirva-cha, 459. 

Hitchenia oatjlixa, 444. 

Eitun, 908 ; Elawzay 760; Elo sa, 
906; Elot-kdng, 906; Emanthin, 310; 
Hmyaseiky 71 ; Enan, 981 ; Enangi- 
nety hnangyi-phuy 986 ; Eohdra (Hou- 
bara Bustard), 140. 

Hog-gums, see Gums. 

Eogldy 777. 

Hogs, 752 ; Hog-tragacanth, see Gums. 
Eoly 778. 

Holabbhena, 49, 640, 1132. 

Eolcus Sorghum, see Sorghmn vulgare. 
Eollet-upra, 498 ; Eollong, 500. 
Holothubiax, Edible, 122. 

Hominy, 1138. 

Eomos, omos (Cicer), 295. 

Honey, 128, 1109 ; Honey-sucker, 132. 
Hoopoes, 132, 142. ^ 

Eopdriy 83. 

Hope A odobata, 128. 

Hops, Substitutes, 759, 1047. 
Hobdetjm (Barley), 49, 640-4, 1046. 
Eorec, 504. 

Horn, Hornmeal, 644-6. 

Hornbills, 142. 

Horse Radish, 784. 

Horses, 749. 

Eorui-suraty 161. 

Hosiery, 623. 

Eotte godhiy 1084, 1099 ; Eoune, 908 ; 
Eowaloy 1009; Epetye, 151, 161 ; 
Esae-dan, 92; E^sang, 707; Esa- 
mven, 445 ; Etenru, 889 ; Eubshee 
angur, 1114; Huchchellu, 506, 625; 
Euda, 104; Eudhud, 142 ; Eukka, 
hukahy hookah, 99, 362, 646, 777, 
811, 886, 1063; Eukm chil, 884; 
Euhna, 140; Eulga, 504; Euli, 
525 ; Eulle, 504 ; EuUu kabbu, 937 ; 
Eulluvhy 1072; Euluparia, 520 ; 
Eum, 140 ; Eumez, 295 ; Eummatu, 
488. 

Htjmultjs LTJPULtrs, 759, 1047. 
Eunase, 1066 ; Eundi, 1039 ; Eundi- 
hety 201 ; Eung-hua, 277; Eimi, 
908; Eunia, 748; Euni koku, 
139; Eunna, hunu, 710; Eura, 
1053 ; Euraliy 504 ; Eurgalu, 294 ; 
Eurrasa, 1044; Eurrea, 1107; 
Eurrialy 134; Eurriha, 133; Eu- 
aainiy 1118 ; Eussi, 1052; Eulu 
paria, 520 ; Eyamaraka, 1131; Eyan, 
746. 

Hydrindigotin, 682. 

I 

lagra, 931. 

Ibex, Himalayan, 644, 743. 

Icha, 1121; Ichal, 885; Iddali kalu. 
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762; Iddallw, 333 ; Iham, 707 ; 
Ihar, 929; Ihh, ih, ikhari, ihshu, 
930; lU (Mackerel), 546; Ila, 
ella-kura, 114; Ilang-ilang, 821; 
Ilavam, 521; Ildyechi, 
IldyecM-ddnet 65 ; Ille, 198 ; Illipiy 
117, 120 ; Illupei, illupai, 116-7 ; 
Ilta, 103 ; Ilva, 59 ; Imphee (Sor¬ 
ghum), 929, 1041 ; In, 500 ; Inan, 
144; Inbo, 500; Inchi, 1139 ; Ind, 915. 
Indaconite, indaconitine, 23. 

Indarjau, 1131. 

Indian-grass Oil, 451. 

Indian Nut, 351. 

India-rubber, 383, 647-60. 

India-rubber Fig, see Ficus elastica. 
Indican, 682. 

Indico, see Indigo. 

Indicollite, 563. 

Indiglucin, 682. 

Indigo (Indigofera), 49, 115, 447-8, 
660-85, 770-1, 955; .. . Assam (Stro- 
bilanthes), 1051 ; . . - White, 712. 
Indigoti^ 682 ; Indirubin, 682. 
Indrdcdna, 251 ; Indrasana, Indra- 
asana, 249, 252. 

Indra’s-food, 251-2. 

Indrdyan (Citrullus Colocynthis), 316 ; 

Indrayan (Cucumis trigonus), 440. 
Ingani, 762 ; In-ge-li, 546 ; ^ Inguva, 
534; Inhame, 496; Inji, 1139; 
In-kohe, 500. 

Insects (Insecta), 685-6 (Economic), 
686 (Parasitic); see Diseases and Pests. 
Iodine, 50. 
lonone, 458. 
loras, 132. 

Ipomcea, 686-8, 822, 1120. 

Ippa, 116-7 ; Irai, 204 ; Irakalli, 103 ; 
Irdo, 700; Ire, 655 ; Ireval-chinip- 
pal, 554; Irhu, 116; Iroi, 732; 
Irojdppu,, 926 ; Irpi, 116 ; Irul, 103. 
ISATIS tinctobia, 663. 

Ishadi, 991. 

IscH^MTJM, 98, 115, 188, 694-5, 776, 
865, 868. 

T Qjss'j* QO K 

Isinglass, 542-3, 695. 

Iskil, 1049 ; Ismad, 72. 

Isonandra, 628. 

Isoprene, 649. 

Ita (Wild Date), 885 ; ltd, (Soap Nut), 
979 ; Itchumpannay, 885; Iti 
jitengi, 484; Ivak-chdr, 48. 

Ivory, 695-9, 775. 

Iwara memadi, 555. 

IxOBA PABVIPLOBA, 190. 

Ixtle Fibre, 44. 

Izkhir, 461- 

J 

Jacana, 134. 

Jack-fruit (Artocarpus integrifolia), 66, 
87, 94, 899. 

Jaconet, 623. 


Jade, Jadeite, 560-1, 716. 

Jddi, 1068 ; Jadupalang, 113 ; Jadvar,, 
20; Jadwar, 491; Jafra, 142;. 
Jdfran, 429; Jagala, 1044; Jaga- 
laganti, 499 ; Jaggery, jagara, jagra, 
170, 293, 361-2, 714, 928, 931,. 

952, 1111 ; Jaghi, 141 ; Jagni, 888 ; 
Jagya dumar, 538; Jahazi, 978 ;. 
Jai, 96; Jainamaz, 275; Jaiphal 
(Indian Walnut), 47 ; . . . (Nutmeg), 
791 ; Jalalia, 1086. 

Jalap (IpomcBa PurgaJ, 686 . 

Jalap, Indian (Operculina Turpethuni),. 
822. 

Jdli (Cane), 202; ... (Cassie Flower), 14; 

... (Filagree Screen), 715 ; ... (Gum 
Arabic Tree), 3; J alia bet, 202; 
Jalpai, 511 ; Jalyniar, 2y4; Jam, 
526 ; Jama betud, 10<^; Jamdl-gota, 
437 ; Jdmdli, 1086; Jaman Plum, 
525-6; 1005, 1109-11; ...(Pome¬ 
granate), 909; Jama?^a (Bird Cherry),. 
906; Jamani, 1110 ; Jamawar (Tex¬ 
tile), 1125; Jamba (Cannabis sativa), 
249 ; . . . (Guava), 907 ; . . . (Eruca 
sativa), 180, 184; Jambava, 526; 
Jamhho, 180 ; Jambiri, 326. 
Jambosa, 525-30. 

Jambu,jambul, 526; Jamdani (Textile)^ 
618 ; Jamnapari, 745 ; Jamowa, 675; 
Jandgi, 555; Jandel, 96; Janeioa^ 
54; Jangal ka parungi, 911 ; J angal- 
murgh (Jungle Fowl), 134-5, 140 ; 
Jangi (Indian Hazel), 428. 

Jangli (=Wild) agar, 73; .. ,-akrot, 47 ; 

.. ,J:}addm (Indian Almond), 1073 ; 

. . .-hadam (Sterculia foetida), 1050 ; 

. . .-bhang, 225 ; . . .-hhindi, 629 ; 

*. . .-chi-chondd, 1081 ; . . .-haldi,. 

443 ; . . .-methi, 991 ; ... pipli, 538; 

. . .-piydz, 1049 ; . . .-auran, 65 ; 

. . . -takla, 288 ; Janhe, 868 ; Janjida, 
252 ; Janthori, 755 ; Janumjan, 1143; 
Jao, 100- 
Japan Wax, 914. 

Jara, 915 ; Jardmkush, 462 ; Jardmld, 
887; Jarang-gigi, 543; Jarat, 142; 
Jargadi, 392 ; Jargi, 1121 ; Jarhan, 
832 ; Jari (Cotton), 577, 581, 594 ;, 
... (Ficus religiosa), 538; Jari,. 
Jerry (Indigo), 665; Jaria shora, 
973; Jarikha, 882; Jaru, 1003; 
Jarul, 701 ; Jarvo, 1003 ; Jdsavanda, 
629 ; Jasha, 930. 

Jasminum, 820-1. 

Jasper, 562, 716. 

Jasta, 402 ; Jasund, 71 ; Jdaut, 629 ; 
Jata, 405 ; Jatamdnai (Spikenard), 
792; Jatamanai, Indian (Cyperus* 
rotimdus), 463, 466 ; Jati (Bamboo),. 
100 ; ... jatri (Mace^791; Jatiko, 
1121 . • 

Jatbopha, 699-700, 1012. 

Jatuka, 533 ; Jau, 116; Jauandra, 
1032 ; Jav, 640 ; Javandla, 1032 ; 
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Javaaa, 720; Jave, 1121 ; Jave 
godhi, 1084, 1099 ; Javi, 96; 

Jawdne,200; Jawdshir, 5Z5; Jawi, 

96; Jawolum^ 134. 

Jay, Blue, 132, 139-40, 142. 

Jaydj 251 ; Jayant% 987 ; Jaya-pdla, 
jaypdl, 437 ; Jazugri, 71 ; Jegachu, 

764; Jei, 96; Jeku^ 486; Jelachi, 

1143; JemudUf 531 ; Jenappa, 
janapa, 430 ; Jenu, 128. 

Jequirity, 1 . 

JeramaniSy S87 ^ Jerasayna, 906 ; Jer% 

192; Jerryy see Jari ; Jem, 1091. 
Jesuit’s Bark (Cinchona), 302-10. 

JetM (Cotton), 581; ... (Rice), 832 ; 

Jewar, 135, 141 ; Jewary^ 1032. 

Jew’s Mallow, 405. 

Jkadich(^-mithay 48 ; Jhamp% 2 ; Jhan, 

1073; JhajMnda, 1081 ; Jhara, 

824; Jharheriy 1143; Jhar-ha- 
namahy 48 ; JJiilma, 831 ; Jhingd, 

754; Jhinway 833 ; Jhirina, 22 ; 
Jhonlci, 392; JhdtOy 406; Jhulas, 

115; JUungara, 843; Jhuty jhuto, 
jhdto (Jute), 406, 410 ; Jia, -249 ; 
Jihang, 1143; Jidi-mdmidi vittu, 

Jidi vdte, 65; Jigurana, 141; 
JilledUy 205 ; Jilli (Bamboo), 99 ; 
Jinjaliy jinjli, see Sesame ; Jinjin% 

662; Jinsongey 196; Jiotish-matiy 
292 ; Jirdy jirakay jirana, 442; 
Jirahy 716; Jirhuly 294; Jitangiy 
484; Jitiy 774; Jivadali, 525; 
JohUy 629. 

Job’s Tears, 392-8. 

Jody 1084; JofUy 249; JojOy 1066; 
JoJcul, 785; Jom, 121 ; Jonaria 
(Wheat), 1087 ; Jondhalay 1031 ; 
Jdndhariyay 869; Jon-hhary 48; 
Jonna, 1031 ; Jonua, 538; Jotia, 

100 ; Joviy 538 ; Jowa, 100 ; Jowari- 
hattiy 584. 

Judry jowdr (Indian Millet), see 
Sorghum vulgare ; Jubla, 463 ; Judi, 

581 ; Jugi jugiy 132. 

JUGLANS, 700, 812. 

Juhiy 821. 

Jujube, 1143-4. 

Junalay 1132 ; Junahy 430. 

JtTKCUS, 432, 461, 466, 776. 

Jungle Fowl, see Jangal-murgh. 

Jungrtty 312; Junri, 1132; J unsong y 
526; Juriy 114. 

JtmrN'EA (Himalayan Dhup)y 821. 
Jurhanddld, 161 ; Jusahar, 330. 

Jute, jiZta (Corchorus), 405, 865, 868 , 

924,1027-8 ; . . . Amercan (Abutilon 
Avicenna), 2. 

Jviiliy 61; Jutta (Villebrunea), 164; 

Juvaniy jurani, 285; JuwUy 629. 

Jyree Tea,^44».^37. 

K 

Kaat-amunahy 699 ; Kabdh-chiniy 890 ; 
Kahaing, 293 ; Kabdly 884 ; Kabarra, 
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264 ; Kabaung, 1051 ; Kabbary 463 ; 
KabbUy 990 ; Kabonauy 887 ; Kdbri, 
276 ; Kabshingy 700 ; Kabudy 559 ; 
Kabutary 134 ; Kdch, 489 ; Kachakray 
1079 ; Kachany 499 ; Kachangy 23 ; 
Kachara, 466 ; Kachcha ahora, 973 ; 
Kachchiy 398 ; Kachhury 449 ; K.ach- 
kelay kach-kukty 787-8 ; Kachndl, 
kachndr, 121 ; Kacholtty 489 ; Kachray 
438 ; Kachriy 640 ; Kachu (Catechu), 
9 ; Kachu (Egyptian Arum), 398, 
788, 1140 ; Kachuruy 444 ; Kadakaiy 
1073 ; Kadalai, 295 ; Kadale, 1099- 
1100; ... (Bengal Gram), 295; 

Kadaliy 701 ; Kadamiy 521 ; Kadbiy 
1034; Kadd^ (Lagenaria), 70 ;0 
Kadety 429 ; Kadiy 1108 ; Kadliy 295 ; 
Kadsambaly 248 ; Kadu (Carda¬ 
mom), 512 ; Kadu (Squash Gourd), 
441 ; .. ,-khajur, 781 ; .. .-sirolay 

755 ; Kaduva-paly 531 ; Kajdy 
855 ; Kaffree-murichy 266 ; Kafur, 
244 ; Kafuriy 893 ; Kagaray 930 ; 
Kagditty kagdia-dhendory '^28 ; Ka- 
ghuti, 487 ; kdghzi-nimbuy 326 ; 
Kagiri ranket, 651 ; Kagli, 9 ; 
Kagzi, 26 ; Kahdy 445 ; Kahnamiy 
583-4 ; KahnOy 1087 ; Kahruby 64 ; 
Kahruba, 1105; Kahu, 1072 ; Kahwahy 
364-5 ; Kaiary 888 ; KaidUy 777 ; 
Kail (Blue Pine), 888 ; ... (Hima¬ 
layan Ibex), 743 ; Kaim, 538 ; 
KaimUy 121 ; Kaindal, 135 ; Kaingy 
777. 

Kainit, 771. 

Kaiyeniy 401 ; Kaji, 186 ; Kdjla, 141; 
Kajliy 937, 942; KajrUy 1051 ; 

KakacMuy 191 ; Kakadiy kakdi, 
kakharik (Cucumis utilissimus), 439 ; 
Kahari-kaiy 438 ; Kakar-singi, 914 ; 
Kaka-tatiy 498 ; Kakhan, 479; 
Kakhiy 579 ; Kakkatdn-viraiy 686 ; 
Kahnai (Cucumis sativus), 439 ; 
Kdknajy 1120; KdkrUy kdkrasingi, 
901 ; Kakriy kakur, kankur, see 
I Kakadi ; Kdkdn, kakuniy 988, 1135 ; 
Kala-ala, (black-ginger), 1142 ; Kala- 
bachnag, 21 ; Kalabandu, kalaboly 
59; Kalachiy 191 ; Kdld-danay 686 ; 

. . . dhaturdy 488 ; . . . gannay 936 ; 
Kalaha, 538; Kdld haldiy 443 ; 
Kalaiy 433 ; ... , kaliy (Quicklime), 
710 ; ... -ka-pattar (Limestone), 

710 ; Kala-jerahy -z&rahy 283 ; kdld- 
jiray 811; Kalak, 99; Kalaka, 
270; KdlakadOy 1131 ; Kdlakdty 
906; Kala katwa, 981 ; Kalakuty 
21; Kalamakky 1118; Kdldmariy 896; 
Kalambak, 325 ; Kalamety 976; 
Kalamcy 838 ; Kalamohra, 21 ; 
Kdld-muchay 1031 ; Kala-nagkesary 
311 ; Kalangariy 317; Kalango, 
255; Kalanguy 496; Kdla-nimak, 
kdla-nuny 56 ; KalapUy 350; Kala- 
paiy 295; Kaiary 61 ; Kalarukhy 
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484 ; Kdla saka, 405 ; ... salajit, | 
873 ; . . . shim, 248 ;. . . shira, shalfa, \ 
1001 ; ... -siris, 46 ; Kalath, 504 ; 
Kdld-til (Niger Seed), 625 ; Kdla til, 
hala-tel, (Sesame), 981, 983 ; Kala- 
titur, 134 ; Kala trumba, 532 ; Kala~ 
wah, 742; Kalaw-hin, halawthee, 
1067; Kala-zoun-si, 97; Kalhir, 
487 ; Kdlhondi, 1039. 

Kale, 182. 

Kalengi-cansjava, 249; Kalein, 191 ; 
Kalfah, 314-5; Kalhenyoh, 821 ; 
Kali, 1116; Kali, see Kalaii 
Kalia, 103 ; Kalichas, 275; Kali- 
dudhi, 441 ; KdU-gl^, 463 ; Kdlij, 
135; Kali-jadi, *936; Kali-ha- 
chuna, 710; Kali hi gagli, 399; 
Kdli hushal, 1087 ; Kali lara, 774 ; 
Kdli-munnu, 327 ; Kalinhak, 325 ; 
Kalinda, 316 ; Kalinga, 640 ; Kalin- 
gad, 317 ; Kalin, 271, 275 ; Kalinse, 
393 ; Kdli ring, 911 ; Kalivi, 270 ; 
Kdlhashundd, 288 ; Kalhastari, 629 ; 
Kalla h^ns, 100 ; Kallar, 767 ; Kalli, 
530 ; Kdlmeg, 69 ; Kalmi-sdk, 686 ; 
Kalmungil, 102 ; Kalo-hikhuma, 21 ; 
Kalon, 903; Kctlonji, 811; KaVpam 
(Hemp), 249 ; ... (Substitute for 
oil), 27 ; Kalpayin, 499; Kdlun, 
1107; Kaluna,%33; Kaluwara, 493. 
Kamddh, 833 ; Kamdkd, 780; Kama- 
rakha, kamarangd, kamrangd, 97; 
Kamarkas, 189; Kambild, 755 ; Kam- 
bili-puch, 785 ; Kambu, 78, 603, 869 ; 
Kamela, hamala, 55, 755 ; Kamfer, 
244; Kamhyem, 160; Kaminian, 1052; 
Kamld-nebu, 322 ; Kamma-regu, 94 ; 
Kamohi, 887 ; Kamrup, 1005; 
Kamugu, 83 ; Kamun, 442 ; Kdmu- 
rdli, 326 ; Kan, 270 ; Kana, 929 ; 
Kanabira, 249 ; Kdnagi, 791 ; Kanak, 
1082; Kanakaphdla, kanako, 437 ; 
Kanal-myle, 140; Kanalu, 196 ; 
Kanaq, ka^ias, 249. 

KanaraNut, 352. 

Kanbdr, 354; Kan-bhendi, 755; Kanch, 
563 ; Kanchan, 1005 ; Kanchana, 565; 
Kan-che, 930; Kanchwrai, 1051; Kan- 
da (Onion), 58 ; ... (Tacca pinna- 
tifida), 116 ; ... -godda, 65 ; Kandal 
kema, 534; Kdnddmiruga-mirattam, 
908 ; Kdnddr,' ■ 990 ; Kandeb, 
204; Kandiara, 276; Kandika, 
1144; Kandir, 249; Kandla, 121; 
Kandur, 902 ; Kangar, 1080 ; Kan- 
ghi, 2; Kangji, 537-8; Kdngni, 
988 ; Kangra, 1031; Kangu (Italian 
MiUet), 843, 988; Kanha, 1072; 
Kanhlyem, 1051 ; Kanhya, 538 ; 
Kanja, 190; Kdnjika, 1108; Kan- 
jiram, 1051; Kank, 1082 ; Kanhala, 
890; Kankar (Cassie Flower), 14 ; 
... (Lime), 608, 711 ; Kankura, 144; 
Kankutake, 554; Kanli-kund, 116; 
Kanmar, 979 ; Kannvdhi, 888. 


Kanoff, 630. 

Kanrai, 1051 ; Kdns,. 930 ; Kdnsa, 

401 ; Kdnsi (Saccbarum spon- 

taneum), 930 ; ... (White Brass), 

402 ; Kant, 249 ; Kanta-dlu, 496 ; 

Kanta bans, 99; Kantaka, kantal,^ 
kanthdl, 94; kantala, 31; Kantali 
kakuri, 439; Kantali-kela, 787 ; 
Kanta-siris, 45 ; Kantemath, 63; 
Kanthan, 486; Kantidri, 276; 
Kantosirayo, 15; Kanvi, 583-4; 
Kanyin (Spurgewort), 47; ... 

(Dipterocarpus), 499, 501 ; Kan- 

yingok, 500. 

Kanyin Oil Tree, 501. 

Kanyoung, 501 ; Kanyun, 834; Kan- 
zaw, 116. f 

Kaolin, 330. 

Kaon, 988 ; Kaoria, 3; J^aparda, 989; 
Kapardaka-dhasma, 710; Kapasiya, 
629; Kaphitki, 164 ; Kaphle, khapli, 
1084, 1087; Kapi, 364; Kapieriet, 
144 ; Kapli, 755. 

Kapok, 521, 571. 

KapH, 160 ; Kapti, 804 ; Kapur, 244 ; 
Kapurkachri, 776; Kar, karu, 
(Bice), 836-8; Kar, karar (Saf¬ 
flower), 276; Kara, 640; Karafs, 
72; Karail, 102; Karain, 902; 
Kar aka, 1073 ; Kar am (Carbonate 
of Potash), 48 ; Karam (Myrrh), 
400 ; Karampu, 527 ; Karan, 785 ; 
Karanfal, 527 ; Karangalli, 9; 
Karangi, 1066 ; Karang kunthrikam, 
248 ; Karanf-cdke, 948 ; Karankusa, 
462 ; Karapu kongiliam, 248 ; Ka- 
rari, 141 ; Karaundd, 270, 1005; 
Karaung, 190 ; Karawya, 284; Kar- 
bo, 732; Karbuz, 437; Karchi, 
640 ; Kardi, kardai, 276, 278 ; Kars, 

498 ; Karedha, 1073 ; Kare kabbu, 
937 ; Karekai, 270 ; Karel, 264 ; 
Kareta, 991 ; Kari, 333; Karigo, 
317; Karijirigi, 811; Karikata, 
139 ; Karimanjal, 447 ; Kari-mara, 

499 ; Karim-polam, 1080 ; Karingi, 
1132; Karinthagara, 908; Kdrit, 
440; Karivana, 646. 

Kark, 102; Karka, 777; Karkach, 
963 ; Karkandhavu, 1143 ; Karkaya, 
1073 ; Karkdm>, 445; Karmabres, 
632 ; Karmah, 882 ; Karmai, 120 ; 
Karmaranga, 97 ; Kama nebu, 325 ; 
Karnipa, 930; Karoton, 490; Ka- 
roya, 284; Karpa rog, 1117; Kar- 
pdsd-i, Kdrpdsi, 522, 570 ; Kdrpura, 
244 ; Karra, 485 ; Karrwwa, 313. 
Karsh zaih, karshu, 911 ; Kdrsi, 716 ; 
Kartdl, 1031 ; Kdrttu-kizhangu, 489 ; 
Karu, karuvelam, 3; Kama, kar- 
ruva, 310, 313; Kmi^lfi^roi, 755 ; 
Karumbu, 930 ; Karun, kimu, 999 ; 
Karunai-kizhangu, 65; Karun- 
gandan, 98 ; Karunkdli, karunthali, 
498 ; Karun-shiragam, 811; Karu- 
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umate, 488; Karv% 1117; Karvila, 

264 ; Karwat, 71 ; Karwa-tel, 183 ; 
Karwa-tUj 316. 

Kas (Indian Hemp), 249; Kds (Sac- 
charum spontanenm), 930; Kdad, 

930, 1122; Kasai, Tcasi, ha-si, 392-3 ; 
Kasaile, 83; Kasa-jonar, 869; 
Kdsamarda, 288 ; Kasar, hasur, 

278 ; Kasaraha, 1051 ; Kasei, 393 ; 
Kaseru, 466 ; Kashfa, 174; Kash- 
hdsh, 846; ^askut, 402; Kasmal, 

130 ; Kdsmirajanmd, 429 ; Kdsdndi, 
hdsundd, 288 ; Kaspat, 532 ; Kassai- 
hij, 396; Kasser, 882; Kassumar, 

980 ; Kastura, 785 ; Kasturi-hhendi, 

629; Kdsumha, 276; Kasuria, 

466. • 

Kat, 365 ; JSiata, 1001 ; Katamhi, 553 ; 
Katdn (Cotton), 571 ; Katan (White 
Silk-Cotton), 521; Katanga, 99 ; 
Katappa, 1073; Katahanai, 843; 
Katdrd, 936; Kataria, 831; Ka- 
taridahooa mah, 880 ; Katausi, 99 ; 
Kateli, 577 ; Katevala, 31 ; Kath, 10, 

1 1 ; Katha, 8 ; Kdthdl, 94; Kathia, 

kathi, 1086, 1093 .. dhendor, Icath- 

sola, 29; Kathiya bhang, 254; Kathol, 

919 ; Kathdn, 833 ; Kath-shim, 248 ; 
Kaihu, 532; Kati (Cutch), 9; ... 
(Indigofera Gerardiana), 115; ... 
hardi, 278 ; Katila, hatira, 1051 ; 
Katil belati, 578 ; Kat illupei, 627 ; 
Katira, 95, 168, 1051 ; Katjang 

(DolichosLablab), 508 ; ... (Ground- 
* nut), 74; Kat-harang, 190; Kat- 
kari-muga, 1009; Kathi, 405; 
Kathura, 1003; Katmanli, 121 ; 
Katsawar, 521 ; Kattal-ka-chuna, 

710 ; Kattan, 720 ; Katthia wala, 978 ; 
Katti mandu, 627; Kattra, 120; 
Kattu, 1072 ; ... kadei, 132, 140; 
Kdttulli, 1049; Kdttup-pepuddl, 

1081 ; Kdttu-yeleh-hdy, hdtu, 65; 
Katu-hhanga, 252; Katuharohini, 

640 ; Kdtvel, 440 ; Kdtydl, 124. 

Kaudd, 1049; Kauka, 102; Kauk- 
hnyin, 1039 ; Kaukkyi, 838 ; Kauk- 
nyin, 101 ; Kaukyin, 838 ; Kaula, 

441 ; Kaulanji, 1110; Kaulia babul, 

3 ; Kaundal, 1081 ; Kaung, 760 ; 
Kaur, 264; Kauri (Cluster Bean), 

449; ... (Shell), 989; Kaura-ro, 

114; Kava, 364; Kavadi, 989 ; 
Kaval, 269; Kavandala, 1081 ; 
Kaviang, 1053 ; Kavika, 526 ; Kavi- 
katti, 498 ; Kawa, 364 ; Kawa ule, 

102 ; Kawriya, 22 ; Kay am, 634 ; 
Kayet, hyet, 651; Kayih, 743 ; Kay- 
inwa, 103 ; Kayu, 72 ; Kayur, 518 ; 
Kazu, 777 ; Kecara, 429 ; 

Kechu, ^ 50o ; Kechubang, 488 ; 
Kedari chua, 63 ; Keersal, khersal, 
kirsal, 10, 11 ; Keiao, 902 ; Keiiri; 

888 ; Kejur, 885; Kehchi, 610 ; 
Kekune Oil, 47 ; Kela, 787 ; Kelep 
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•Ant, 569, 610; Kelhel, 288; Kelo7i, 

.. ,-ka-tel, 291. 

Kelp, 50. 

Kelu, 291 ; Kelvaragu, 518 ; Kema, 
534; Kembu, 558 ; Kemp, 249; 
Kempu (Cutch Tree), 9;. .. (Eleusine 
coracana), 520; ... (Bed Sorrel), 

629; Kenda, 188; Kendu, 499 ; 
Kenevir, kennip, kentyr, 249; Kengwa, 
101 ; Keonla, 320 ; Keori (Cedar), 
291 ; Keratin, 645; Keri, 161 ; 
Kermerick, 98 ; Kermes, 1054 ; Ker 
mor, 140; Kernani, 625. 

Kerosene, 454, 457, 812, 872-9, 1000. 
Kerow-simbi, 880; Kerra, 1051. 
Kertophobus Leebii, 628. 

Kersai, 392; Kerze, 708 ; Kesar, 429 ; 
Kesari, 838; Kesdri dal, 902 ; Keseru, 
1012 ; Kesu, 915 ; Kesur, 466 ; Ketgi, 
188 ; Kethe, 1008 ; Kethi, 31 ; Ketua, 
heva, kewi, 99 ; Ketuki, 777 ; Keun, 
720 ; Keura, hear a, keori, 188, 777, 
821, 1133 ; Kevar, 518 ; Mevir, 520 ; 
Key an, khabhu, 930 ; Key ini, kyeing- 
ni, 201 ; Khabium, 912; Khad, 
khadar, 767; Khaghal, 688; Khago, 
123 ; Khai-pok, 707 ; Khair (Cutch), 
8; ... (Cj^bopogon Jwarancusa), 
,462; Khajalya rog, 1117; Khajur, 
115, 882 ; Khajuria, 937 ; Khajdr ka 
bokla, khajur munj, 884; Khajuwa, 
564; Khaka, 1068 ; Khdkhas, 846 ; 
Khdkra, 189; Khali-matan, 1127; 
Khalis, 1143 ; Kham, kham-dlu, 492, 
496; Khamdl, 885; Khamazora, 
1120; Kham-ldhh, 1053; Khamo, 
913 ; Khamrak, 97 ; Khand, 952 ; 
Khanda, 930; Khandaharihing, 535 ; 
Khandarus, 1132 ; Khandu (Gaxden 
Pea), 903; Khandu (Kingfisher), 
139 ; Khang, 102 ; Khangam khdr, 
113 ; Khanjak, 902 ; Khanpuri, 584 ; 
Khanr, 952; Khapli, 1084, 1087; 
Khdr, 113-4; Khdr a, 906; Kharak^ 
885; Kharbuja, kharmuj, 437; 
Kharbuza, 269 ; Kharchu, 774; 
Khar da rog, 1117; Khdrek, 504; 
Khareu, 911 ; Khdreza, 276 ; Khari, 
kharinun (Glauber’s Salt), 56 ; ... 
(Medicinal Clay), 330 ; ... (Sugar¬ 
cane), 937; Khari (Sodium Sulphate), 
51; .. .-lani, 114 ; Khari-matti, 710 ; 
Kharjura (Wild Date), 885 ; Khar- 
jura, 1044; Khark, 205; Kharra, 
330 ; Khdrtuma, 316; Khdr dsara, 
54 ; Kharya-mitii, 710. 

Khasa, 981 ; Khas-khas, 116, 462, 
686 , 775, 778, 1106 ; Khassnib, 535 ; 
Khastila, 846 ; Khatta, 326 ; Khattu, 
715; Khau, 767 ; Khavi, 461 ; 
Khayan, 1026; Khejijk, 1053 ; 
Khenda, 498 ; Khenti, 115 ; Kher, 
988 ; Kheri, 1086 ; Kherdya, 882 ; 
Khesdri, 507, 703, 829 ; Kheses, 618 ; 
Khesla, 624 ; Kheu, 779 ; Khewnau, 
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538; Khilims, 275; KMra, 439; 
Khirni, 1131 ; Khirva, 915 ; Khnap, 
99; Khoidai, 1053 ; Khoiru, 9; 
Khonch-hogla, 139; Khor, hhori- 
khor, khor-ka-hhor, 14-7; Khothir, 
427; Khowa, khoya^ 473-4 ; Khubani^ 
905 ; Khud, 1060 ; Khuma, 1051 ; 
Khunbut, 14 ; Khund, 751 ; Khung% 
deva, 51S ; Khuni, 269; Khunti, 
^14r-5, 680; Khunuk, 488; Khurdsni, 
625; Khurat, 742; Khurma^ 882, 
885 ; Khurpakka, 742 ; Khurti^ 449 ; 
Khushab, 115, 884 ; Khusro-ddru, 60; 
Khyen-seing, 1139; Khyir, Hr, 470, 
472, 475 ; Kia, 211 ; Kiahong, 779 ; 
Kiamoni^ 526 ; Kiang^ 1139 ; Kiari, 
264 ; Kibi bidaru, 102 ; K.ich~chitick- 
kizhangu, 444; Kichri, 709. 

Kickxia elastica, see Funtumia elastica, 
655. 

Kief, 249; Kienki, kyinhi, 163; 
Kikar, 2 ; Kiki, 915 ; Kikra, 311 ; 
Kily 570; Kilam, 73; Kilangu, 
1028 ; Kilar, 291 ; Kilaiaka, 470 ; 
Kilchia, 140 ; Kilkila, 139 ; Killar, 
115 ; KilU, 141 ; Killingu, 1049 ; 
Kilmora, 130; Kilonj, 911; Kils, 
710; Kiltas, 115; Kilu, 115; Kim, 
520, 758 ; Kimbu, kimu, 999 ; 

Kimri, 537 ; Kimti, 325 ; Kimukht, 
■ 547; Kina-kina, 302; Kin-dur, 
kinif, 249. 

King-fish, 541. 

Kingfishers, 139. 

Kinnab, hinab, 249. 

Kino Tree, The true (Pterocarpus 
Marsupium), 189, 908; ... Bengal 
(Butea frondosa), 189. 

Kinton, 311 ; Kiparoy, 144 ; Kirdmbu, 
527 ; Kit’anda, 347 ; Kiranj, 988 ; 
Kiranti, 100 ; Kiraruga, 868 ; Kirds, 
kirdth, 58 ; Kiray, 114; Kirbut, 
317; Kirchern, 295; Kirfat-ed- 
ddrsini, kirfah, 314; Kiri, 293; 
Kirkin, 547 ; Kirkiria, 311 ; Kirm, 
kirmaz, hirmddna, 347; Kirmai, 
1053 ; Kirmdld, kirmdri-owa, 93 ; 
Kironli, 204; Kirrari, 293 ; Kirs, 
249; Kirth, 398 ; Kirydt, kiryato, 
69 ; Kishdr hundur, 174 ; Kishmashi, 
1110 ; Kiahta, 910 ; Kismis, kisumi- 
suchettu, 1112; Kisri, 142; Kittul 
Fibre, 170, 187, 286, 429 ; Kiydsi, 
316 ;Kizaz, 563; Kizhkdy-nelli, 887 ; 
Kloei, 144. 

Knapios, 249. 

Kniss, 496 ; Knol-khol, 182; Koa, 
1003 ; Kobbari, 350 ; Kobi, 182 ; 
Koch, 746. . 

Kochia indica, 114. 

Kochinda nari-vengdyam, 1049 ; Koda, 
104; Kodam, kodo, kodod dhan, 
868 ; Kode, 518 ; Kodi, 686 ; Kodi- 
mun-dirrip-pazham, 1112; Kodi- 
pullu, 457 ; Kodmurki, 3,131 ; Kodon, 


519, 845, 868 ; Kodra (Eleusine 
coracana), 161, 197, 518, 835 ; . . . 
(Paspalum scrobiculatum), 868 , 871; 
Kodu (Cyperus corymbosus), 466; 

(Lagenaria vulgaris), 700; 
Kodzo, 186. 

Koel, Indian, 133. 

Koelo, 333 ; Kogar (Holarrhena), 640 ; 
Kohala (Barley Alcohol), 1043-4; 
. .. (Pumpkin), 441; Kohi, 133; Kohi 
bhang, 256; KoMa, *133. 

Kohl-rabi, 182. 

Kohumba, 780; Koia-pipali, 113; 
Koir, 9; Koiral, 120; Kokabdlarz 
(Mica), 781 ; Kokah, 136 ; Kokam, 
hokum Butter, 479, 553, 812 ; 

Kokha, 981 ; Kohko, 45 ;. Kokku, 

139 ; Kokwa, 101 ; Kdt (Bee), 124 ; 
K6l (Walnut Tree), 700; Kola 
kende, 546; Kolan, 889; Kole- 
roga, 87-8 ; Kolhena, 833 ; Koli, 

140 ; Kolidr, 120-1 ; Kolijdna, 60 ; 

Kolisha, 547; Kolissura, 1003 ; 
Kol-jeu, 124; Kolsa, 333 ; Kolsa- 
ka-pathar, 762 ; Kom, 95 ; Kombu- 
pudalai, Icommu-potta, 1081 ; Kom- 
buthem, 124; Komri, 140; Komunkus, 
890 ; Kon, 95 ; Konam ,' 545-7 ; 
Kondeh pitta, 142; Konegi, 123; 
Kong, 429; Kongki (Himalayan 
Cherry), 907 ; ... (Marking nut 

Tree), 981 ; Koni, 988. 

Konopj, konople, 249. 

Konraik-kai, 287 ; Koomlah Pine, 67. 
Kopra, see Copra. 

Kora (Setaria), 988 ; Korah, (Corah) 
Silks, 1014, 1024-5; Korai, 465, 
467 ; Kora-kdnda, 59 ; Korak-bet, 
201 ; Korala, 120 ; Korani, 902; 
Korattai, 1081 ; Koreki-jhar, 465 ; 
Korkkar, 249 ; Kosa (Water-vessel), 
402 ; ... (Saccharum spontaneum), 
930 ; Kosen, 393, 396 ; Kosha, 406 ; 
Koshtd, 406 ; Kosi, 739 ; Kossa, 89 ; 
Kostum, 980; Kosum, kosumba 
(Schleichera), 980 ; Kosutteni, 128. 
Kotamalli, 427 ; Kotanpam, 1082; 
Kot-aralu, 547 ; Kotass, 733 ; Kote 
(Bees’ Dammar), 128; Kothamira, 
427 ; Kotian, 627 ; Koto (Pinus), 
889; Kotoha, 99; Kottai, 65; 
KoUei, 915; Kotu, 532 ; Koug 
kuombi (Bixa), 142; Koushikaha, 
400; Kovaria, kowaria (Cassia 
Tora), 288 ; Kovidara, 121 ; Kowri, 
kaoria (Acacia arabica), 3; Koya, 
1066; Koyelah, koyala (Coal), 333. 
Kraidone, 204; Kraipang, 201 ; Kra- 
muka, 83 ; Kreu, 911 ; Kring, 202. 
Krios, 295. 

Kris, 496; Krishna-jirka, 283; ... 
mirtika, 327 ; ... -tel, kata-tel, 981 ; 
Kriss, 493 ; Krits, kritz, 494. 

Kxoton, 915. 

Krowai, 311; Krumbal, 538; Kahard, 
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50; Kshdri Idvana, 57; Kaumd^ 
720-1. 

Muaha neshaatcky 773 ; Kuar, 640; 
Kudri^ 832 ; Ktiarpuria, 446 ; Ku- 
bara, 83; Kubraj see Kunddlu ; 
Ktihyakam^ 1080 ; Kuca, husa, Jcasa, 
251 ; KucK 044, 740, 

Kiicherebs, 295. 

Kuchkdr, 746 ; Kuchld^ 1051 ; Kuda 
(Conessi Bark), 040; ... (Gai'den 
Pea), 903; (Jarnan Plum), 

526 ; Kuddia khdr, 171 ; Kudoly 
kempa (Cicer), 295; Kudar (Bio- 
spyros montana), 499 ; Kiikar (Sand 
Crouse), 134; Kuhilay 29; Kujari, 
292 ; Kuky kukan (Dates), 885; 
Kiikad-M, 755 ; KtikarphaUy 926 ; 
Kuktid7% 84^, 847 ; Kukri (Melon), 
439 ; ... 1132 ; Ktikur-alu, 493 ; 

Kukydny 882. 

Kdly 1143 ; Kida-danimar (Canarium), 
248 ; Kulaty 504 ; Kuldwauj 902 ; 
Kulesey 393; Kuli hegun^ 1027; 
KtiUnfariy 60 ; Kuljay 746 ; KuUiada, 
128 ; Kulla-kith 538 ; Kidlu (Dios- 
coroa), 496; Kulluky kulnay 101 ; 
Kutnar, 716 ; Kulo?i, 902 ; KuUM, 
kurthi-kalaij kurti (Dolichos), 504, 
871 ; Ktiliii, 532. 

Kum (Tragacanth), 95 ; Kumady 930 ; 
Kmnaly 1 ; Kumdri, 59; Kumba 
kdr, 838 ; Kumhalay 441 ; Kumbi, 
kumbir (Careya), 269, 1005 ; Kum- 
bulukay (Erythroxylon), 525 ; Kume- 
riahy 097 ; Kimihrdy 130; Kdm- 
kumuy 755 ; Kdmla (Cratajva), 429. 

Kiimmel (Caraway), 284. 

KumptUy 584 ; Kumra^ 441 ; KumtUy 
16 ; Kumtia, 18 ; Kuncuma-pesaliiy 
879; Kundy kurhund (Boelimeria 
nivea), 144; Kunddluy kuhra (Gir¬ 
ard inia), 101 ; Kunddnugay 700; 
KundUpukty 120 ; Kundiy 730 ; Kun- 
doly 121 ; Kimdrikamy 248 ; Kundur, 
174 ; Kmidur-rumiy 902 ; ... Kundur 
i^rway 174; ... zakar, 174; Kungi- 
Uyam, 1105; KimgUy 845; Kmigu- 
manuy 429; Kimf (a design in siiawl- 
weaving), 1127; Kxmjady kandur 
(Pistachio ISTut), 902; .. . (Sesamum), 
981 ; Kunkuduy 979 ; Kunhmna see 
Kurkuni ; Kunnadiy 563; Kun- 
pyaungy 1039 ; KunrOy 913 ; Kunsi, 
83 ; Kuntaliy 128 ; KuntelUy 787 ; 
Kunii (Coesalpinia digyna), 192 ; ... 
(Dammar Bee), 128 ; Kunurakkam- 
pishiny 174 ; KunyoBy 891; Kunzady 
902 ; Kupaky 133. 

Kxjpbuos, 466. 

Kuppaly 887; Kuragin- 

mangfal, i42;‘ Kuraiy 466; Kura- 
kan, 518; Kurdl, 121 ; Kura 
pasupuy 447 ; Kurangy 774 ; Kurbi, 
1031. 

Kurchi Bark, 640« 


Kurguly 160 ; Kurku (Banyan Tree), 
537; ... (Mallotus phiiipxjinensis), 
755 ; Kurkuniy kunkuma (Croeais), 
429 ; Kurkundy see Kund ; Kurk 
uzum, 1112; Kurmangy 121; Kur- 
pura-silasity 716 ; Kurray 640 ; Kur-- 
sumhulle-pulliey 880 ; Kurthi-halaiy 
kurtiy see KuUM ; Kurtumy 276; 
Kuru, 405 ; Km'umhay 748 ; Kuru- 
mia, 270 ; Kurundy 428 ; Kurundu, 
313 ; Kuruvakumara, 525. 

KuSy kasay kuca (Saccharuin sponta- 
neum), 929-30; ... (Silk, Arab.)y 
994 ; Kushartay 498 ; Kiishiar, 930 ; 
Kushm-dni, 905; KushmZy 427 ; 
Kushdy 910; Kusiy 498; Kiiaturiy 
14 ; Kusubiy 276 ; Kuaiwiy kuaumbOy 
kuaumhuy huaumhyacM (Carthamus), 
276, 278; Kuaumb (Schleichera), 
980 ; Kuaivary 935; Kuswari, 1003. 
Kut (Saussnrea), 821, 980; Kutaja 
(Holarrhena), 640 ; KuMy 9 ; Kutela, 
kutM (Carthamus), 3787' Kuthi- 
rekaiy 1026; Kutia, 1143; KtitikU 
(Daphne olooides), 486 ; . , . (Witha- 
nia somnifera), 1120; Kutiliy 547; 
KutinOy 99; Kutki (Panicum miliare), 
845, 869 ; ' Kutriy 571 ; Kutra, 518 ; 
KuUiy k\i-tUy 211 ; Kutukay see 
Kutaja ; Kutun (Gossypium), 571. 
Kuva (Curcuma), 444; Kum mat>d, 
773 ; Kuvdray 59 ; Kxmdray 449 ; 
Kuijaungivay 103; Kuza -khand 
(Sugar-candy), 953 ; ‘ ... miari 
(Egyptian Sugar), 952; Kixzbarahf 
427; Kuzburai, 276; Kimr (Vitis 
vinifera), 1112; Kyakativay 99; 
KydUy 930 ; KyankcMn, 61 ; Kya- 
thaung-way 100 ; Kyauk-pauk, 742 ; 
Kyauktwiny kyaukchaungy 951 ; 
Kyaung-wUy 104; Kyay-gyoty kyay- 
ta-muy 141. 

Kydia, 952. 

KyeingUy 202; Kyeit, 393 ; KyellOy 
kyeloioa Bamboo (Dondrocalamus 
Brandisii), 101 ; Kyetmauky 793 ; 
Kyetpanngy 059; KyetaUy 915; 
Kyaoor, kaseru, keaur, keahur (Scir- 
pus Kysoor), 400 ; Kyim (Tectona), 
1068 ; Kywaiy 732. 

L 

Laha (Bauhinia), 120-1 ; Lahangy 527." 
Labeo (Kalban Pish), 542, 544-5. 
Lab-guraniya (Dark Purple Yam), 
493 ; Lablah (Dolichos Lablab), 50P, 
-10. 

Laburnam, Indian (Cassia Fistula', 
287. 

LdCy Idkhy (Tachardia lacca), 93-4, 

200, 447, 537, 777, lOS'S-OO, 1144; 
. .. Button, 1001-2 ; . . . Dye, 447 ; 

. .. Garnet, 1061-2 ; . . . Seed, Stick, 
1000. 

Lac Tree, 980. 
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Lacca, lacca Sumetri, lacheUa, laha^ 
see Lao. 

Lacha (a quality of Saffron), 430. 
LACHiTOSTEBisrA (Cockchafer), 387. 
Lacquer-work (Burmese), 779-80; Lac- 
work (Indian), 1063-4. 

Lada, 891, 896 ; Lddu, 323. 

Lady’s Fingers, 631. 

Laoeitabia, 440, 700-1. 
Lagebstbcemia, 701, 1005. 

Lagh, 688 ; Laghu, lauha, 72 ; Laghune, 
486 ; Lahjar, 196; Ldlii, 1037 ; 
Lahra, 869 ; Lai-halc, 183 ; Lajward, 
561. 

Ldhh, see Ldc\ ... (Lathyrus sativus), 
601, 703-6, 1037; Lahhar (Rhus), 
914 ; Lahhiya (Borax), 172 ; Ldkhdri 
(Lathyrus), 704 ; Lahhos chromatinos 
(of the Periplus), 1054; Ldkahd, 
Idkshd-taru, see Lakh ; Lakucha, 94 ; 
Lai (Ruby), 558 ,* Lai ganna (Sugar¬ 
cane), 936 ; Lalai, 45 ; Lalahie, 144 ; 
Ldl an6r\dri (Rozelle), 629 ; La~lawa 
(Musk-deer), 785 ; Lal-herela, 991 ; 
Lal~hetM, 293 ; Ldl-hherenda, 700 ; 
Lal-hhopali, 441 ; Lalchumi, 204 ; 
Lal-devddr, 294 ,* Ldlindrdyan, 1081; 
Lalio (Cotton), 584; Ldlkd, 518 ; 
Ldl-khair, 9; Lal-marcha, 265 ,* 
Lalsag, 62; Lalshakar (Country 
Sugar), 962; Lama, 121; Lamai, 
124; Lamajjaka, 462 ; Lameb, 98 ; 
Lamjak, 462. 

Lamp Oil, 358, 625, 860, 876, 916, 986. 
Lamshing, 888 ; Land, 113-4; Lana 
hatu, 456; Lanan, 114; Ldnang, 
1116; Landihe, 200. 

Landolphia (Rubber), 657, 649. 

Lang, 598, 704; Langa, 527 ; Lani, 
113-4 ; Ldning, 1112 ; Lanka, 441 ; 
... sij, 531. 

Lanquas (Javan Galangal), 60. 
Lap%et, see Letpet. 

Lapis Lazuli, 561, 663, 716, 
Lapdngdong, 1053. 

Lapobtea, 162, 924 

Lapsi, 1137; Lapta, 952; Ldr, 439; 

Laranga, 320. 

Lard, 701-3, 752, 812-4. 

Largd, 914 ; ’ Ldr-kdna, 903 ; 

Larks, 132-3, 135. _ 

Lasan, 58 ; Laaania, 562 ; Laser, 533. 
Laserpitium (Asafetida), 533. 
Lasiooocca symphyelijepoeia, 190. 
LaSIOSIPHON EBIOOEPHAIiTJS, 546. 
Lasniydn, 562 ; Lassi, 475 ; Lat, 201 ; 

Lata kasturikd, 629 ; Latang, 101. 
Laterite, 61. 

Lathyrism, 705 ; Lathybus SATivtrs, 
300, 507, 598, 601, 703-6, 902, 1037; 
Lati-am, 660 ; Lationj, 60 ; Latkan, 
142; Latni, 177 ; Latri, 703; 
Lauki, 700. 

Laxjnea, 1091. 

Laung, 527. 


Laurel (Machilus odoratissima), 1009. 

Ldvana, 963 ; Lavanam, 963 ; Ldvan- 
did, 1106; Lavandon, 60 ; Lavanga, 
lavinga, lawang, lawanga (Clove), 
527 ; Lavanga (Cinnamon), 313 ; 
.. . patte, 311. 

Lawsonia, 821. 

Layo-gundli, 842. 

Lead, 402. 

Leaf, Indian, 313. 

Leather, 632 ; ... Sambar, 639. 

Lehleh, see Lahlab, 50Q. 

LECANnjM (CoccidiP), 229, 386. 

Leek, 58. 

Leha, 195 ; Leik-kyae, 1079 ; .. .-pyen- 
won, 1079 ; Lein, 720 ; Lelin, 125. 

Lemon, 325; ... Oil of, 227. 

Lemon Grass, 457-9 ; . Edible, 459- 
60 ; ... Oil, 457, 821, 

Lentil, 708, 726. 

Lendha, 869. 

Leopard, 632. 

Lep (Piaster), 95; Lepi (Rice), 829- 
30. 

Lepidolite, Lepidonelane (Mica), 781. 

Leppett, see Letpet. 

Leptoptiltjs bxjbius (Adjutant), 140. 

Lesu (Ficus elastica), 651 j Leteku, 
783 ; Letkop, 1050 ; Letpan, 168; 
Letpet, Leppett, Lup'het (Tea), 235-6 ; 
Lettok kyi, 640 ; Lettouk thein, 1132. 

Lexjcas Cephaeotes, 483. 

Lewa, 856; Li (Pear), 910 ; Liasada, 
755 ; Libu (Sour Lime), 326. 

Licuala Peltata, 500. 

Lignum^mtce, 484. 

Ligusticum (Mathosan ferment), 759. 

Ligxjstbxjm Roxbubghii, 1047. 

LikJi, 140 ; LikJi-ar-u, 906. 

Lilac, Persian, 780. 

Lim (Blue Pine), 888 ; ... (Moulmein 
Cedar), 290. 

Lima or Duffin Bean, 880. 

Limanza, 888 ; Limba, 780 ; Limbarra, 
781 ; Limb'd, 325 ; lA'mch, 114. 

Lime, Carbonate of. Limestone, 709- 
10 , 712, 771. 

Lime, Sour, Limetta, Sweet, 326. 

Limonene, 284. 

Limonum (Lemon), 325. 

Limpdka, 326. 

Linen, 721-5, 868 . 

Linga potta, 1081. 

Linnet, Indian, 133. 

Lino, 720. 

Linoleum, 282, 814. 

Linon, 571, 720-1. 

Linseed and Oil, 719-21, 725-31, 741, 
770, 812, 817, 924, 1097. 

Linu, Linum, LmuM^jIsiTATissmuM 
see Linseed. ^ ^ 

Lipiah, lipic (Villebrunea), 164. 

Liquidambab obientalis, 61. 

Liquorice, Indian Substitute, 1 . 

Litchi, lichi (Fruit), 793. 
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Tddf 169; Tadagunny, 1107 ; Tada- 
miri, 890 ; Tadhal, 258 ; Taduliya, 
63; Tag, 430, 1116 ; Tagara, 123; 
Taggar Wood, 74; Taguna, 496; 
Tai, 498 ; Taila, 982 ; Tairi, 194 ; 
Taj, tajpat,^Zll ; TaJc, 473 ; Tahhva, 
439 ; TaU, 121; TahoU, 484; 
Takpa, 131 ; Tahpo, 906; Takra, 
470 ; Tahsor, 1073 ; Tal (Gingelly), 
869, 981 ; . . . (Palmyra Palm), 169 ; 
Tala, tali, 428, 931 ; Talagu, 102; 
Talaguwa, 1^; Talai, 777. 
Talaing Milk Creeper, talaingzoh, 
658. 

Tala hiriya, 74. 

Talc, 1049. 

Tali (Bosewood), 484; ... (Pala- 

quium polyanthum), 628 ; . . . (Silk¬ 
worm disease), 1001 . 

Taka, 21. 

Talipot Palm, iali/p-panai, 428. 

Tali safeda, 485; Talispatri, 311; 
Talla (Bermuda Grass), 463; ... 
(Indian Millet), 1031 ; Tallas, Tallo, 
398. 

Tallow, 701-3, 812-4, 819; ...Mala¬ 
bar, 1105; ... Piney, 1105 ; . . . 

Tree, ^Brindonia, 553; ... Tree, 
Chinese, 979. 

Talsans, 171 ; Talum, 188; Tama 
(Bamboo), 101 ; Tdmd (Copper), 
401 ; Ta~ma (Hemp), 249, 251 ; 
Ta-ma-lca, 780; Tamdl, 555; Tamdld, 
311 ; Tanvalan, 484 ; Taman, 701 ; 
Tamara, 882; Tamarah, 97; Tamare- 
Hindi, 1066. 

Tamarind Pish, 540-1, 547. 

Tamarind Tree, 548, 1066. 

Tamahix, 116, 188. 

Tamarta, 97; Tdmhada, 909 ; Tamhrut, 
70 ; Tamhul, 83 ; Tdwhuli, 891 ; 
Tamidelu, 518. 

Tampico Fibre, 44. 

Tdmra, tanhdh, 401 ; Tdmra-valli, 
926 ; Tanach, 485 ; Tanaung, 15 ; 
Tanaur, 1112; Tanhin, 170; Tan- 
ddn, 1118 ; Tandi, tandra, tani, 
1072 ; Tandi sura, 465 ; Tandula, 
824; Tcmdus, 317 ; Tan-ei-tsai, 
294; Tang, 910; Tangar, 172; 
Tangedu, tanghedi, 289-90; Tan- 
grol, 743; Tdngun, 988; Tdnhdri, 
901. 

Tania, 398. 

Tanhd, 936 ; Tan-hana, tanhankhdr, 
tankar, tinkar, 171-2; Tankir, 
444 ; Tannah, 327 ; Tan-sala, 561 ; 
Tantosi, 484 ; Tan-wet, 752 ; Tapa- 
cloth, 186. 

Tapioca, 4 44^ 7 66. 

Tar: Coal,<^:::d, 344, 888 , 890, 1070. 
Tdr (Edible Bate), 882 ; . . . (Mars- 
denia Boylei), 774 ; . . . (Yam), 496 ; 

. . . Fibre (Palmyra Palm), 170. 

Tara (Edible Bate spathe,) 884; . . . 


(Talipot Palm), 428; . . .-water, 884; 
Tarai, 103 ; Tara mira (Radish), 
912; Tara-mira (Rocket), 180; 
Tara-moni, 180; Tar-bagla, 140; 
Tarhuj, 437 ; Tarbuza, 316 ,* Tdr- 
charvi, 979; Tare, 1072 ; Tdri 
(Palm-wine), 170, 361, 757, 760, 

886 , 932, 1043, 1046. 

Tari (Indian Almond), 1073 ; Tari 
or teri (Sappan-wood), 192, 194; 
Tarigh, 988 ; Tdri-kd-sirkah, 1109 ; 
Tarkakdi, 439; Tarla, 407 ; Tar- 
mus, 316. 

Taro (Egyptian Arum), 398 ; . . . 
(Galangal), 60. 

Taroi, 754; Tarotd, 288-9; Tar- 
rhyak, 142; Tarro, 398 ; Tarroy 
Silk, 1009; Taru, 888; Taruka, 
780 ; Taruko, 60 ; Tarum, 188 ; 
Taruni, 59 ; Tarwar, 289 ; Tds, 132, 
140; Tdsar, Indian, 701, 756, 1002, 
1073, 1144; ... Chinese, 1005; 

Tsar-muga, 1009; TashcrA-sidr, ta- 
sMdri, 160; Tasle, tasle mentog, 
172; Tdt, 406, 411; Tataur, 93; 
Tatrak, 913; Tatri, 914; Tatti, 
(Screen), 188, 775; Tattur, 489; 
Taung-ong, 91; Taungthale, 552 ; 
TavakMra, 444 ; Tavakshird, tavak- 
kshira, 110; Tavaksha, 773 ; Ta- 
vashi, 439; Tavir, 555 ; Tavkil, 
773 ; Tdwah (Red Clay) 535 ; Taw- 
but, 499; Tawpwesa, 999; Taw- 
thidin, 755 ; Tayau, 531 ; Tayaw 
kayaw, 74 ; Tazaung, 530 ; Tazias, 
30 ; Tchongtay, 538. 

Tea, 209, 523, 812, 815. 

Teadoug, 889. 

Teak, Bastard (Butea frondosa), 189. 
Teak Tree (Tectona gTandis), 1068. 
Teakah, 49^ 

Teal, 134. 

Tebu, tabu, 930. 

Tectona, 1005, 1068-72. 

Tedlapdl, 1131 ; Tegu, 1068; Tehr, 
644 ; Tein-nyet, 194. 
Teinostachyum, 104. 

Tejpdt, 311, 1110; Teka, tekku, 1068; 
Tekdtd sij, 530; Tekreng, 247; 
Tekserah, 103 ; Telia babul, 3 ; ... 
-garjan, 500 ; . . .-tuma, 15 ; Teh 

barda, 100; Telinga-china, 1005; 
Tella-chettu, tella kwiya, 531; ... 

maddi, 1072 ; ... pal, 1132; 

Tellapatti, 584; Tella-tuma, 15; 
TermMam, temamera, 707; Tem- 
bhurni, temru, 498-9; Tembul, 
891 ; Ten (Fig), 637 ; Ten (Honey), 
128; Tendu (Ebony), 498-9 ; 
. . . (Melon), tendus, 317, 441 ; Tenera 
arundo, 931 ; Tenga, 350 ; Tengah, 
293 ; Tennai, 988 ; Tensi, 317 ; 
Teoka, 255; Teora, 704; Teori, 
822. 

Tephrosia, 225, 663. 
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Tepor, 555 ; Terai (Sheep), 749. 

Terebinth Tree, 902. 

Terem, 398 ; Ten, 194. 

Tebminalia, 49, 89, 251, 498, 756, 887, 
1003, 1005, 1007, 1047, 1072-6. 

Terrah 1009. 

Terra Japonica, 10. 

Terri, 1113 ,* Teaser, 1003. 

Testudo elegahs, 1080. 

Tesu, 189; Tetia-garjan, 499. 

TeTBANTHEBA MONOPETAliA, 1010. 

Teturl, 990; Thabyebyu, 526; Tha- 
dunhyu, 986 ; Thagwa, 439 ; Thaihar, 
448; Thaihwa, 100; Thaikwaba, 
104; Thainban, 628; Thakhwa- 
hmwey, 438; Thalay (Screw Pine), 
777; ... (Soap-nut Tree), 979; 

Thale (Paper Mulberry), 186 ; ThaU 
(Pomegranate), 909 ; Thali, 979. 

Thalictbxjm EOLIOStTM, 405. 

Thalorinova, 742 ; Tham, 99 ; Thamaga, 
780 ; Thame, 98 ; TTuimeng, 644 ; 
Tha-mei^gut, 554; Thdna, 160; 
Thanattaw, 553 ; Thanbaya, 326; 
Thandai, 258 ; Thanholi, 428 ; Than 
kudi, 132; Thanaa, 889; Thanu- 
wen, 444; Thanzatt, 640; Thar, 
743 ; Tharra (Bricks), 329 ; Thasa- 
daram, 525 ; Thdwi, 1121 ; Thayet, 
764. 

Thea, see Camellia. 

Theet-men, 30 ; Theg, 464 ; Theh, 210 ; 
Theiwa, 100; Thelli, 248; Them- 
banwa (= Ship’s Cotton), 589; 
Thenghio, 528; Thenpinna, 350 ; 
Thetkia kyn, 930; Thi-din, 142; 
Thilla, 74; Thillaymaram, 531 ; 
Thin (Margosa), 780 ; ... (Clino- 
gyne dichotoma), 775; Thihban, 
629 ; Thinbaw-kyetau, 699. 

Thistle, 31. 

Thitcha, 700; Thitchabo, 311; Thit- 
chanknwe (Willoughbeia), 660 ; Thit- 
kado, 290; Thitkya, 498; Thit- 
kya-bo, 311 ; Thitaein, 1072 ; TUtai, 
779; Thoddgatti, 484; Thodapga- 
pullu, 187 ; Thodi-pera, 124; Thoja, 
538 ; Tholkuri, 646 ; Thor (Pigeon 
Pea), 196 ; . . . (Plantain, inner por¬ 
tion of stem), 789 ; .. . (Spurgewort), 
530-1 ; Thord egalu, 124; Thorla- 
gunj, 25 ; Thoah, 744, 747. 

Thread Blight, 229. 

Thbips, 680. 

Thrushes, The Black-throated Laugh¬ 
ing, White-crested Laughing, 132-3. 

Thatoriyd, 110; Thum, 58; Thun, 
936; Thur, 196; Thus, 174; 
Thuvar, 531. 

Thyme, 245. 

Thymene, Thymol, 285. 

Thybsostachys siamensis, 104-5. 

Tibbu bittong berahu, 935 ; ... 

cappor, 935; Tibbu cldm, 935; 

,. . tilur, 935 ; Tibr, 565 ; Tib'd Hut, 


935; Tidhdra, 530 ; Tidhi, 581 ; 
Tie-thie, 637 ; Tiffina, 581. 

Tiger, 632 ; . . . Milk Tree, 74 ; . . .-nut, 
465. 

Tihon, 248 ; Tiffina (Cotton), 581 ; 
Tikadi-moti, 451 ; Tik-bit-zim, 880 ; 
Tikhar, 773 ; Tikhari (Cymbopogon 
Martini), 451 ; Tikhi, tiqui, 310 ; 
Tikhur, 443-4 ; Tikka, 78 ; Tikor, 
443; Tikta Idu, 700 ; Tikto-ahak, 
429; Tikuri, 822; Til, (Munj), 
929; ... (Ginjelly),'’i5'iZa, 279, 281, 
601, 603, 625, 741, 812, 816, 981-7, 
1035; Tilai, 74; Tilak {munj flower), 
930 ; . . . (red paste), 25 ; Tilakata, 
259; Tilangsa, 911; Tilaparni, 909. 
Tiles, 328. 

Tili, 102; Tilia, 23; Jiliakachang, 
20; Tilia, 665; ... (Blinding 

Tree), 531; Tilli, 1120; Tilmin, 
981 ; Tilon, 930; Tilur, 140; 
Timbori, 498 ; Timmue, 890 ; Timu- 
khia, 270; Tin (Vetiver), 1106; 
Tin, 402, 1077-9. 

Tincal, 172. 

Tindisa, 631 ; Tindu, 441 ; Tinduki, 
498 ; Tinga, 115 ; Tinkdl, 171. 
Tinstone, 1077. 

Tintiri, tintul, 1066; Tinwa, 101 ; 
Tinyu, 888-9 ; Tippili, 891; Tir, 
981 ; Tirbo, 777; Tircorai-kalai, 
881 ; Ti/ria, 102 ; Tirukalli, 531 ; 
Tisi, 720-1 ; Titd, 405; Tita- 
jhingd, 755; Titak, 317; Titar, 
133; Titi nigala, 99; Titni-ber, 
1144. 

Tits, 132. 

Tiura, 704 ; Tivar, 98 ; Tizhid, 296 ; 
Tkeng-hia (Chinese for Clove), 628 ; 
To, 933. 

Tobacco, 65, 68, 793-811, 949, 1037. 
Tobasco, 264. 

Toddy, 92, 353, 760, 776, 780, 840, 
929, 1046, 1111. 

Togari, 196. 

Togari Wood, 783. 

Togri, 123; Tohri, 822; Toka, 1093; 
Tokay, Wliite, 1114; Tokdar, 140; 
.. . sohan, 134 ; To-keaun, 1049 ; 
Tolli, 104 ; Tomagi, 396 ; TongscM, 
888 ; Tongus, 774 ; Tonham, 1051 ; 
Tonti, 402 ; Tookmkudu, 441 ; Toon, 
290, 232 ; Toor, see Tur. 

Topaz, 559, 716. 

Tophet, 659- 

Toppi, 886 ; Tor, 1118; Toradana, 
488 ; Tori, 178, 726. 

Tortoise-shell, 1079. 

Tosa, 640; Tosha, 408; Totcc, 133, 
141; Toun-bee-sote, 142j Toung pung, 
1067 ; Toukkyan, 1G*^1=>; Touk-ta, 
116; Tourhi, tari, teri (Caesalpinia 
digyna), 192. 

Tourmaline, 562. 

Tow Ook (Vigna), 1107. 
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Toxa Bark, 305. 

Tragacanth, Indian, 95. 

Tbagopan (Pheasant), 141. /Tr^x- 

Tramhu, 401; Trao rajds, , r^r 

pu8ha,4:Z9; Trasara (Saixstot 
Shuttle), 1002; Trash, 854, 8uo, 
Trayamdn, 492. 

Treacle, 952. 

Tree, 1055. 

Tree-pie, Indian (a Bird), 133. 

TrEMA OBIENTAIilS, 383. 

TbEVESIA PALlVfATA, 30. 

Tbichosphgebia sacchabi, 936. 
Tbigona (Bees), 127. 

Tbigonella, 605, 820, 1081—2. 

Trimhal, 538. 

Tripangnl22. ^ ^ 

Tbiticijm vtjlgabe (Wheat), lit>, 
1082-11051 


Trivrit, 822. ^ 

Trogons, 132 ; Troja, 925 ; Trofig, 
1026 ; Trumha, 532. 

Trumpet Gourd, 700. 

Trund deda, 316. 

Tbygon, 543, 547. ^ 

Tsa, 994; Tsamhelai, 701; Tsarat- 
pang, 764; Taatya, 163; Tsau, 
994 ; ^ Ts-cha, 210 ; Tschili-ayer,^ 

. .. hesar, ... cuning, .. .-meT<a, 265 ; 
Tsema, 130; Tser, 888; Tsi, 994; 
Tsia-’pangam, 194; Ts’iv^hua hu, 
294; Tsja, 210; Tsjada-hangi, 249; 
Tsjaha, 94 ; Tsjahela, 538 ; Tsjanche, 
528. 

Tsja-pangam, 194: T$f eru-cansfava, 
249 ; Tsjolam, 1032 ; Tsui, 531 ; Tsu- 
ma, 249, 251; Tsunt, 910 ; X”u, 210. 

Txjbipoba musica, 989. 

Tudbi, 124 ; Tudir-jen, 124 ; Tugdar, 
140; Tuggur, taggar Wood, 74; 
Tuh, 316 ; Tuia-tota, 141 ; Tuhah, 
161 ; TuJeati, 991 ; Tuki, 498 ; Tulcra, 
1000 ; Tul, 784 ; Tula, 570 ; Tu- 
laingno, 660 ; Tula hdr, 838 ; Tulda, 
100 ; Tulha-pyre, 879 ; T%il8% 610. 

Tuma, 3 ; Tumha, 700 ; Tumbehi, 
795 ; Tumbiha, 498 ; Tumi, 499 ; 
Tumil, 498 ; Tumri, 700 ; Tun, 290 ; 
Tundiheri, 570 ; Tundu, 290 ; Tung, 
755; Tunga, 914^, 

Tung Oil, 46. 

Tunu, 650 ; TupTcaria, 991 ; Tur, 196, 
601, 871, 1035; Turanj, 325 ; Turanji, 
45 ; Turbidi, 822. 

Ttjbbesteela bap a, 989. 

TUriah, 103 ; Turichu, 403. 

Turkey, 136; ... Red, 49 ; ... Red 
Oil, 922, 

Turmeric, 443, 497-8, 1139—41. 

Turnip, Tr ue^ a nd Swedish, 176. 

Turpentint^^SWL, 888-90; ... Chian, 

902. 


Turpeth Root, 822. 

Turquoise and Turtle, 559, 716, 1079. 
Ttjbttjb (Turtle-dove), 133. 


Turuh-iogari, 197; Tush-ra, 743; 
Tust, 744; Tusaah, tusaeh, tussur, 
tussore, see Tasar ; Tdt, 784-5 ; Tuti, 
438 ; Timer, tumr (Pigeon or No-eye 
Pea), 196-200, 509, 598-9, 835, 869, 
871 ; Tvach, 313 ; Tyagada mar a, 
1068; Tyib, 533. 

Tyloses, 88. 

Typha, 98, 116, 293, 777. 

Tyre, 469, 474 ; Tzcdze, 843 ; Tzu-dza, 
564. 

y 

(Id (Lignum Aloes), 72; Udadyatmli, 
880; IJdah-dhaturd, 488; Cldal, 
1051 ; Uddla, 121 ; Udan, 546; 
Udid, 881, 871, 1108 ; Udish, 115; 
Udlu, 117; Ud-rak, 979 ; Udum- 
hara, 538 ; Ugal, ugla (Buckwheat), 
532; ... (Lignum Aloes), ugur, 

72; Vghz, 700 ; Uguru, 531; 
XJk, ukh, 930, 934-5, 937, 944; 
U-kadac namland, 99 ; lycoho, 586 ; 
Ukotang, 102 ; Ubatkambal, 1; Ulava, 
604 ; Ulavi, 543, 546 ; UU, 650 ; 
Uli, 764; Ulisi, 625; UUo, 161; 
Ulu-grfhBB, 892 ; Uluva, 1081. 

Umd, 721 ; Umakata, 259 ; Umari 
(Arthrocnemum indicum), 113; 
... (Indian Jujube'), 1143; Umari-- 
hirai, 114 ; Umd ziggar, 720; U^hbar, 
538 ; Umhametus, 202 ; Umhhu, 283. 
Umrawatti, 5; Una, 101 ; Undala, 
646; Undarbihi, 700; Undaru, 16; 
Undi, 204 ; Undum, 909. 

Umo (Shell), 712. 

Unjei, 46; Unmatta, 488 ; Unndh, 
1144; Upagi mara, 652; Upa- 
kunchika, 511; Uparsdra, 628; 
Upas Tree, 71. 

Uppam, 584, 603; Uppu, 963; ... 
nute, 784. 

Upupa bpops (Hoopoe), 142. 
Upu-poma, 913 ; Ural, 746. 

Urad, urd, urud, 879, 881, 1107, 1135. 
Uboeoba blastica (Rubber), 659. 
IJbena eobata, 906. 

Urginea indica (Indian Squill), 1048. 
Uri (Rice), 824; ... (Grpn), 508; 

Uriar, 746 ; Urista, 979 ; Urna, 994 ; 
Urni, 428 ; UroM (Cow Pea), 1107 ; 
... (Dolichos Lablab), 60S; Ur 
sheme, 104. 

IJBStrs, 632. 

Urtioa, 144, 163, 924, 

Uru, 612 ; Urwu, 142 ; Urdk, 905 ; 
Urdk-el-kdfdr, 444; Uruzz, 826; 
Us, 930; tfsad hana, 70; Usan, 180 ; 
Usdr Soils, 61, 711 ; Usereki, 886; 
Usfdr, 276 ; Ushak lani, 114 ; Ushar, 
205 ; Ushasuta, 963 ; Ushgai, 901 ; 
Usir, 886; Usira, 1106; UsirhhM, 
uskia, 429 ; U-spar, 99; Ussey, 
102 ; Us&d, 427. 

UsTiLAGO, 466, 941, 1134. 
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Ustrung, 95 . 

XJtalay gudda, 1028; UtdvU, 1039; 
Utham, 99. 

UtrasmxL Bead Tree, 511. 

Uttariya, 418 ; Uttraccham, 511. 

V 

Vdcchd, 110 ; Vddam-hottai, 905; 
Vadara, 570 ; Vadur, 102 ; Vagdrni, 
534_; ^ Vaghayani, 534 ; Vaghe, 45 ; 
yaidia-gavat, 70 ; Vaingan, 835 ; 
Vaja hand, 494; Vajrdhhra, 781 ; 
Vajri, 530; Vaheri, 192; ... 

'■mal, 192 ; Vahhma, 20 ; Vdhumhha, 
269 ; Vdl (DoHchos Lablab), 508 ; 
. -. (Ked-wood), 25 ; Valayati an-- 
gur, 1114; Talesulu, 625; Yallai- 
capo-molago, 265; .. ,-pundu, 58 ; 

yalldrai, 646. 

Valla^is Heyistei, 49. 
yallihildrhgu, 687 ; Val-mellaghu, 890 ; 
Ydlo, 1106; yalpapri, ; Yanan- 

chih, 4:^^ Yana-suntM, 1139; Yan 
di pind, 885 ; Yange, 1026. 
VAJsrGXJEniA, 384. 

Vansa-hulaJca, 101 ; Yansi, 937 ; 
Yarddi Cotton, 578-9, 871 ; Yardgu, 
(Panicum miliacenm), 79, 603, 843- 
5, 1036 ; Yaraha, 752 ; Yarangu, 
499; Yari (Common Millet), see 
Yardgu ;... (Grey Oak), 911; Variari, 
552. 

Varnish Tree, Burmese, 779; ... 
Wild, 914- 

Varnish, Chinese, 46; ... Hatters’, 48 ; 

. . . Japanese, 914 ; ... Piney, 1105. 
Vas, 99; Yasa, 25; Yasan, 110; 
Yasha, 787; Yashambu, 24; Yds- 
hanap-pulla, 459 ; .. .-nu-mitha, 110. 
Vasicine, 25. 

Yathegd-kiyo, 110 ; Vathegasd, 110 ; 

Yata, 537 ; Yatari, 915. 

Vatebia mniCA, 500, 1047. 

Vatsaha, 640; Yatta-tirippi, 991 ; 

Ya'uut, 172 ; Yavvulxi>, 2 ; Vazhaip, 
787 ; Vedam, 1073 ; Yeddavala, 14 ; 
Yedi, 3; Vedru, 99; Yeduruppu, 
110 ; 

Vegetable Butter, 359 ; ... Marrow, 
441. 

Vegetaline, 359. 

Yejsu, 359; Yellai-kunriham, 1105; 

. . .-maruda, 1072 ; Yellafung, 896; 
Vella-hoJcu, 140. 

Vellarin (Hydrocotyle), 647. 
Yellari-verai, 437; Yella-vengdyam, 
58; Vellay naga, 70; ... pdtali 

havalee, 1051 ; Yelligaram, 171 ; 
Yelliri, 439 ; Yelloda, 511 ; Vel- 
vellam, 15; Yembu, 780; Yendaik- 
hay, 631 ; Yendayam, 1081 ; Yengai, 
908 ; Vengan, 1026; Yenkandan, 
98 ; Yenkaram, 171 ; Yennap pasha, 
908 ; Vepa, 780 ; Yepale, 1131; 
Yepali, 640. 


Verbena, Indian, 459. 

Verdigris, 403. 

Yerek, 16 ; Yermelho, 976. 

VEBirOiriA ANTTHEEMINTICA, 283. 

Yeri, 774; Yeru sangalu, 74; Yeta, 
201 ; Yeti-uppa, 972. 

Vetiver, Vetiver Oil, Vetxvebia 
ODOBATA, 70; V. ZIZAlSriOIDES, 116, 
188, 778, 821, 1106-7. 

Yettilai, 891 ; Yetti-vir, 1106; Yey- 
paU, 1131. 

ViBUBNUM EBXJBESGENt, 190. 

Yidecha-pdna, 891. 

ViGNA Catjang, 770, 871, 879, 1036, 
1107-8. 

Yijaka, 326 ; Yijapura, 325-6 ,* Yijdyd, 
249, 251, 258; YildyaU-afsai§,Un, 93 ; 
Yilayati-agati, 287; . . .-Khandesh, 
577; Yildyoti, hildti, (English) mung 
(Arachis), 74; Yilayti-gawuih, Yilayti- 
hdllu, 778; YiUdele, 891; Yilimbi, 
97; Yillayati (English) Tobacco, 
798. 

ViLLEBBTJNEA INTEGBIEOLIA, 144, 152, 
162, 164-8, 924. 

Yilyadele, 891 ; Yina-pullalu, 187 

Vine, 929, 1047, 1112-20; ... Hima¬ 
layan Wild, 1112. 

Vinegar, 92, 929, 1108-12. \ 

Yirana, 1106; Yirinzi, 825; Yisesh, 
174 ; 

ViTEX ISTegundo, 49. 

ViTis vinieeba, see Vine. 

Vitriol, Blue, 403. 

Vittula, 511 ; Ylas, 720 ; Yola, 102 ; 
Yowra, 123; Vrihi, 825; Vrisha, 
25 ; Yullay, 707 ; Yullu-gadalu, 58. 

VxjLPES (Fox), 632. I 

W 

Wa (Wild Sheep), 746; Wdbo, 101, 
236 ; . . .-myetsangye, 101 ; Wabray, 
103; Wachall, 104; Wad, 537; 
Wadah, 102 ; Wadi, 843 ; Wadroo, 
104 ; Waftangel, 487 ; Wa~gaU, 580, 
608 ; Wagi, 100; Wagria, 583-4. 

Wagtails, 132. 

Wa-gyi, 580, 608 ; Wah, 101 ; Wdhat 
shahi, 1123 ; Wakay, 101 ; Wdkhma, 
20; Waklu, 101; Walada-togari, 197 ; 
valayati angur (Vitis), 1114 ; Walok- 
mora, Wald-mora, 490; Wall, 508 ; 
Wallarai, 1028; Wallur, 134. 

Walnut, 700, 812, 815; ... East Indian, 
46 ; ... Indian or Belgaum, 47. 

Waestjba PisciDiA, 546. 

Wa-malang, 100; Wamnah, 100 ; 
Wamuna, 100; Wanet, 101, 103 ; 
Wangan, 1026; Wani {Judr), 1037 ; 
Wa-ni (Cotton), 580; Wan jad, 902 ; ’ 
Wa-nwe, 103 ; WaiHfllf&fl^n, 904 ; 
Wanoke, 101; Wapyu, 101 ; War 
(Ficus infectoria), 538; ... (Sac- 

ch'arum arundinaceum), 929 ; Warai, 
845; Warangal, 274. 
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Warblers, 132.“’ 

Waruna, 429 ; Washut, 103. 

Water-lily, 663 ; . . . . • 

Wat% 101, 103 ; Watni, 580 ; Watrm, 

103. 

Wattle: Australian Black, Australian 
White or Silver, and Common, 2. 
Wax, Bees’-, 125-8, 812-4 ; . . . Japan, 
914 ; ... Paraffin, 876 ; . . .-cloth, 
Afridi, 93, 282-3, 712, 782, 813 ; ... 
-iaseot, White, 71. 

Wa~ya, 102. ^ 

Wec^mora, 490. 

Weizen (Wheat), 1082. 

Wetla, 467. 

Whalebone, 645. 

Wheat, 643, 726, 728, 83^5, 917, 
1037, 1043, 1082-1105, 1134; ... 
•ffTip-lish. .T. Macarom, . .. Miracle, 
1086 ; . . . Polish, 1084 ; . . . Bivet, 


201 ; . . .-druma, 168 ; Yamata kyeir^ 
201 ; Yamnit 561. 

Yams (Dioscorea), 446, 479, 492, 1141. 
Ydnzin, 972; Ya-pien, 846 ; 

560; Ydr% 888; Yashm, 560 : 

Yashqui, yaxqui, 39; Yava, 640 : 
Yavak-shdra, 48 ; Ydvandla, 1032 ; 
Yava-parkdraf 1032 ; Y~dzi, 395. 
Yeast, 1047. 

Yehraj, 95 ; Yehala, 1072 ; Ye-khaong, 
538 ; Yekin, 531 ; Yekka, 205 : 

Yely 116; Yele-gulla, 531 ; Yella, 
1072 ; ... kiray, 114; Yellande, 

1143; YelUkalli, ; Ye-nd, S1Z ; 
Yendike, yindaik, ^64; Yengara, 
1031 ; Yenki, 163; Yen nemeram. 
502 ; Yeppa, 116-7 ; Yercum, 205 ; 
Yerkuti, 467 ; Yerra, 580 ; Yerugudu, 
484; Ye-tha-pan, 5ZS ; Yetkyi, 1121: 
YeUe, 485 ; Yetti, 1051. 


• 3 ’1084 ; ’ Steal;: Ye^xx de bouri<iue 190. 
108o , . . . bpe » VharhhuU. 489 ; Ying-s 


lOoO. * nQA . Y^, 

Whisk-fibre, 188. Y^‘o/n 7 

956. 1043. 

White-bait, 547. 

White-eyes, 132, 134. 

White-goose-foot, 293. ^ 

White-gourd, 441. 

^tms,*547. ZaUb, nii 

Wicker-work, 114, 202. Ynnnr 4 

Wilayatihdbulf 14:. ^ T'r 

WiLiiOTTGHB:EiA (B-ubber), 658, 660. 437 , 

sr..S'.n5. gi- 

«, « 3 . 

Zanzabil, 

Woad, 663. . .< 00 . 7 

Wond, 1043 ; Wontemdgz, 104 ; W6ra, 

1, AH Zea Mays 

bar, 499. fpr,,. 

Woodpeckers, 132. 

Wool, Paslm, 1121-31. sSe, 

Woo«2, 692. 66^ 7 

Wormseed : Barbary, Levant, 93. Zeoteba j 

Wormwood, Indian, 93. '^^1^43 

Weightia TBSTCTOBiA, 190, 640, 663, Zinc, 402. 


YharhMU, 489 ; Ying-su, 846 ; Y%nma, 
294; Yin-pya, 124; Yi^ali, 891 
Yiyo, 782 ; Yok hawadi, ^ 651 
Youngzalai, 553 ; Youn-padi-si, 631 
Ytembo, 696 ; Yuca, 496; Yung 
124 ; Yurk, 640 ; Yurushea, 778 


Zahih, 1112; Zafron, 429; Yag, 974; 
Zagar, 485; Zaghu, 720; Zaghun 
437 ; Zahah, 565 ; Zdk, 61 ; Zahl^ 
492; Zaml-chule, 906; Zambur%, 
322 ; Zamin-kand (Elephant’s Foot), 
65 ; ... (Yam), 493 ;. Zangdr, 403 ; 
Zan-ghoz, 888; Zangzahil, 1139. 
ZANTHOXYLtTM AiATUM, 1012. 

Zanzabil, 1139; Zard, 901; Zdrdak, 
489 ; Zardalu, 905 ; Zanr, 492 ; 
Zarndb, 311 ; Zaung bale, 701. 

Zea Mays, 929, 1132-9 
Zebrawood (Diospyros Kurzii), 498. 
Zebri, 526 ; 

Zebu (Humped Ox), 732. 

Zedoary, 443 ; Zendebu'j, 534; Zenelu, 
836; Zengihar, 1074; Zerumbdds, 443. 
ZEtrzERA OOFEE.^, 386. 

Zhireh, 442 ; Zhorhatheylo, 822 ; Zt, 
1143; Zibl, 767; Zighir, 720. 


Wbightia ti^ctokx., l.., ii^aiBER, 446, 1139-43. 

Wucku,4:'z0; WulawalU, 504:; Wundu, Jw’(Cumffi), 442; 

842 537 ; Wuikm, 882. C^away). 

X 442 ; ’Ziri, 834 ; Zirishk (Barberry), 


842 ; Wur, 537 ; Wuthulu, 882. 

X 

Xagara, 362, 931. ^ » , -i 

Xivhgvilitl pitzahac (Indigofera truxil- 
lensis), 661. 

Xylon (Gossypium), 511, 576. 


_ , , Zobo , 7 6 o ; jCjoga , 

Yahu-yah^^rm 

Yak (Grnntmg Ox), 644, m Sorghnm 

Yahe nar, 1051 t Pa 'O'> ^. 2YG.artrA 

Yakut rem&m, 568; Yal^%, 1143, 543 647 

YdlakW, 511; rcdva, 59; Yamo,- l.^P,?hark), 543, 64; 
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130; ... (Baisin), 1112. 

Ziser, zisern (Cicer arietmum), zyo. 
Ziva (Cumin), 442. 

ZizYPHXJS JtrJTJBA, 1003, 1005, 1012, 
1057, 1143. ^ ^ 

Zobo, 733 ; Zoga, 974; Zv^d, lOp ; 
Zum (Bird Cherry), 906; y 

zurna (Sorghum), 1032 ; Zurambdd, 
444; Zyg^a (Hammer-headed 
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